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Manufacturer: Shanghai Kohler Electronics., Ltd
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Factory: Shanghai Kohler Electronics., Ltd

Address of Factory: No0.1955, Fengxiang Road, Baoshan District, Shanghai, PRC

Equipment Under Test (EUT):

EUT Name: 2.4G and BLE dual-mode wireless communication module
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Standard(s) : 47 CFR Part 15, Subpart C 15.249

Date of Receipt: 2025-08-19

Date of Test: 2025-08-20 to 2025-09-17

Date of Issue: 2025-09-22

Test Result: Pass*

* In the configuration tested, the EUT complied with the standards specified above.
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defined therein.
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Client’s instructions, if any. The Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all
their rights and obligations under the transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company.
Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest
extent of the law.
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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
Eljrl% ;ﬂgg?g‘sﬂgtnhj ANSI C63.10 (2020) | 47 CFR Part 15, Subpart |
(15.249(a)) Section 6.5&6.6 C 15.249(a)
Restricted Band 47 CFR Part 15, Subpart
Around Fundamental ANSI C63.10 (2020) | 15 205 & 15.249(d) & | Pass
Section 6.10.5
Frequency 47 CFR Part 15, 15.209
Radiated Emissions | Subpart C 15.249 | ANSI C63.10 (2020) | 47 CFR Part 15, Subpart Pass
Below 1GHz Section 6.4&6.5 C 15.209 & 15.249 (a),(d)
Radiated Emissions ANSI C63.10 (2020) | 47 CFR Part 15, Subpart Pass
Above 1GHz Section 6.6 C 15.209 & 15.249 (a),(d)
. ANSI C63.10 (2020) | 47 CFR Part 15, Subpart
20dB Bandwidth Section 6.9 C 15.215 Pass
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4 General Information
4.1 Details of E.U.T.

Power supply: DC 2.7-5.5V
Test Voltage: DC 3.3V
Channel List: 2405MHz,2450MHz,2470MHz
Number of Channels: 3
Antenna Type: PCB Antenna
Antenna Gain: -1.65 dBi (Provided by manufacturer)
4.2 Description of Support Units
Description Manufacturer Model No. Serial No.
Laptop LENOVO L460 -
ﬁggl port - adapter - Test Plate 3 -
4.3 Power level setting using in test
Channel Power setting
2405 -0.2
2450 -0.2
2470 -0.2

4.4 Measurement Uncertainty

No. Item Measurement Uncertainty
1 Radio Frequency 8.4x 108
2 Timeout 2s
3 Duty cycle 0.4%
4 Occupied Bandwidth 3%
5 RF conducted power 0.6dB
6 RF power density 2.9dB
7 Conducted Spurious emissions 0.75dB
i 5.2dB (Below 1GHz)
8 RF Radiated power
5.9dB (Above 1GHz)
4.2dB (Below 30MHz)
. . . 4.5dB (30MHz-1GHz)
9 Radiated Spurious emission test
5.1dB (1GHz-6GHz)
5.4dB (6GHz-18GHz)
10 Temperature test 1°C
11 Humidity test 3%
12 Supply voltages 1.5%
13 Time 3%

Note: The measurement uncertainty represents an expanded uncertainty expressed at
approximately the 95% confidence level using a coverage factor of k=2.
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45 Test Location

All tests were performed at:

SGS-CSTC Standards Technical Services (Shanghai) Co., Ltd. E&E Lab

588 West Jindu Road, Xingiao, Songjiang, 201612 Shanghai, China

Tel: +86 21 6191 5666 Fax: +86 21 6191 5678

No tests were sub-contracted.

Note:

1. SGS is not responsible for wrong test results due to incorrect information (e.g. max. clock frequency,
highest internal frequency, antenna gain, cable loss, etc ) is provided by the applicant. (if applicable).
2. SGS is not responsible for the authenticity, integrity and the validity of the conclusion based on
results of the data provided by applicant. (if applicable).

3. Sample source: sent by customer.

4.6 Test Facility

4.7

4.8

The test facility is recognized, certified, or accredited by the following organizations:
* A2LA (Certificate No. 6332.01)
SGS-CSTC Standards Technical Services (Shanghai) Co., Ltd. is accredited by the American
Association for Laboratory Accreditation(A2LA).
* FCC (Designation Number: CN1301)
SGS-CSTC Standards Technical Services (Shanghai) Co., Ltd. has been recognized as an accredited
testing laboratory.
* ISED (CAB ldentifier: CN0020)
SGS-CSTC Standards Technical Services (Shanghai) Co., Ltd. EMC Laboratory has been recognized
by Innovation, Science and Economic Development Canada (ISED) as an accredited testing laboratory.
Company Number:; 8617A
* VCCI (Member No.: 3061)
The 3m Semi-anechoic chamber and Shielded Room of SGS-CSTC Standards Technical Services
(Shanghai) Co., Ltd. has been registered in accordance with the Regulations for Voluntary Control
Measures with Registration No.: R-13868, C-14336, T-12221, G-10830 respectively.

Deviation from Standards

None

Abnormalities from Standard Conditions
None
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5 Equipment List

Equipment [Manufacturer| ~ Model No  [Inventory No | Cal Date [Cal Due Date
RF Conducted Test

Spectrum Analyzer R&S FSP-30 SHEMO002-1 | 2024/12/18 | 2025-12-17
Spectrum Analyzer Keysight N9020B SHEM241-1 | 2024/12/18 | 2025-12-17
Spectrum Analyzer Agilent N9020A SHEM181-1 | 2025-04-30 | 2026-04-29
Signal Generator R&S SMR20 SHEMO006-1 | 2025-07-30 | 2026-07-29
Signal Generator Agilent N5182A SHEM182-1 | 2025-07-30 | 2026-07-29
Communication Tester R&S CMW270 SHEM183-1 | 2025-04-30 | 2026-04-29
Communication Tester R&S CMW500 SHEM268-1 | 2025-04-30 | 2026-04-29
Power Sensor Keysight U2021XA* 4 SHEM293-1 | 2025-07-30 | 2026-07-29

Splitter Anritsu MA1612A SHEM185-1 / /

Coupler e-meca 803-S-1 SHEM186-1 / /
High-low Temp Cabinet Suzhou Zhihe TL-40 SHEMO087-1 | 2024-11-05 | 2026-11-04
AC Power Stabilizer APC KDF-31020T-VO-FO | SHEM216-1 | 2024/12/18 | 2025-12-17
DC Power Supply HP 6010A SHEMZ222-1 | 2024/12/18 | 2025-12-17
Conducted test Cable / RF01~RF04 / 2024/12/18 | 2025-12-17
Switcher Tonscend JS0806 SHEM293-1 | 2025-07-30 | 2026-07-29

JS Tonscend .

Test software Tonscend BT/WIFI System Version: 2.6 / /
Switcher+Power Sensor TST TSPS2023R SHEM263-1 | 2025-07-30 | 2026-07-29
Test software TST TST PASS Version: 2.0 / /

RF Radiated Test

EMI test Receiver R&S ESU40 SHEMO051-1 | 2024/12/18 | 2025-12-17
Spectrum Analyzer R&S FSP-30 SHEMO002-1 | 2024/12/18 | 2025-12-17
Communication Tester R&S CMW500 SHEM268-1 | 2025-04-30 | 2026-04-29
Loop Antenna (9kHz-30MHz) | Schwarzbeck FMZB1519 SHEM135-1 | 2024/12/18 | 2025-12-17
Antenna (25MHz-2GHz) | Schwarzbeck VULB9168 SHEMO048-1 | 2023-09-03 | 2025-09-02
Antenna (25MHz-2GHz) | Schwarzbeck VULB9168 SHEMO048-1 | 2025-08-31 | 2027-08-30
Antenna (25MHz-2GHz) Schwarzbeck VULB9168 SHEM202-1 | 2025-04-12 | 2027-04-11
Horn Antenna (1-18GHz) | Schwarzbeck HF906 SHEMO009-1 | 2024-08-05 | 2026-08-04
Horn Antenna (1-18GHz) | Schwarzbeck BBHA9120D SHEMO050-1 | 2023-09-03 | 2025-09-02
Horn Antenna (1-18GHz) | Schwarzbeck BBHA9120D SHEMO050-1 | 2025-08-31 | 2027-08-30
Horn Antenna (14-40GHz) | Schwarzbeck BBHA 9170 SHEMO049-1 | 2023-09-03 | 2025-09-02
Horn Antenna (14-40GHz) | Schwarzbeck BBHA 9170 SHEMO049-1 | 2025-08-31 | 2027-08-30
Pre-Amplifier HP 8447D SHEM236-1 | 2024/12/18 | 2025-12-17
High-amplifier (14-40GHz) | Schwarzbeck 10001 SHEMO049-2 | 2024/12/18 | 2025-12-17

Band Filter LORCH 9BRX-875/X150 SHEM156-1 / /

Band Filter LORCH 13BRX-1950/X500 | SHEMO083-2 / /

Band Filter LORCH 5BRX-2400/X200 | SHEM155-1 / /

Band Filter LORCH 5BRX-5500/X1000 | SHEM157-2 / /

High pass Filter Wainwright WHK3.0/18G SHEM157-1 / /

High pass Filter Wainwright WHKS1700 SHEM157-3 / /
Semi/Fully Anechoic ST 11*6*6M SHEMO078-2 | 2023-05-06 | 2026-05-05
RE test Cable / PT18-NMNM-10M | SHEM?217-2 | 2024/12/18 | 2025-12-17

Version:
Test software ESE E3 6.111221a / /




SGS-CSTC Standards Technical Services (Shanghai) Co., Ltd.
SHEM-TRF-001 Rev. 02 Sep01, 2023 Report No.: SHCR250800214102
Page: 8 of 38

6 Radio Spectrum Technical Requirement

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

6.1.2 Conclusion
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.

EUT Antenna:

The antenna is PCB antenna and no consideration of replacement. The best case gain of the
antenna is -1.65 dBi.

Antenna location: Refer to Internal photos
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7 Radio Spectrum Matter Test Results

7.1 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 (2020) 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 50 500
2400-2483.5 50 500
5725-5875 50 500
24000-24250 250 2500

Peak.

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 “902-928MHZz”, the field strength of fundamental is based on Quasi-

7.1.1 E.U.T. Operation
Operating Environment;
Temperature: 22 °C

7.1.2 Test Mode Description

Humidity: 50 % RH

Atmospheric Pressure: 1010 mbar

Mode
Code

Pre-scan /

Final test Description

Final test 00

TX mode_Keep the EUT in transmitting with modulation mode.

7.1.3 Test Setup Diagram

Antenna Tower

Ground Reference Plane

Test Receiver

Above 1GHz
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7.1.4 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 O 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

Frequency | Read Level Factor Level Limit Line | Over Limit Detector Polarization
(MHz) (dBuV) (dB/m) (dBuV/m) | (dBuV/m) (dB)
96.85 -2.97 92.88 94 -1.12 Peak Horizontal
2405 90.21 -2.97 87.24 94 -6.76 Peak Vertical
Frequency | Read Level Factor Level Limit Line | Over Limit Detector Polarization
(MHz) (dBuV) (dB/m) (dBuV/m) | (dBuV/m) (dB)
96.62 -2.83 92.79 94 -1.21 Peak Horizontal
2450 91.35 -2.83 88.52 94 -5.48 Peak Vertical
Frequency | Read Level Factor Level Limit Line | Over Limit Detector Polarization
(MHz) (dBuV) (dB/m) (dBuV/m) | (dBuV/m) (dB)
96.48 -2.79 92.69 94 -1.31 Peak Horizontal
2470 91.87 -2.79 89.08 94 -4.92 Peak Vertical
Remark:
1) The basic equation with a sample calculation is as follows: Level = Read Level + Factor.

(The Factor is calculated by adding the Antenna Factor, Cable Loss and Preamp Factor)
If the Peak value below the Average Limit, the Average test doesn’t perform for this submission.
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7.2 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 (2020) Section 6.10.5
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.

7.2.1 E.U.T. Operation
Operating Environment;
Temperature: 22 °C Humidity: 50 % RH Atmospheric Pressure: 1010 mbar

7.2.2 Test Mode Description

Pre-scan /| Mode Description
Final test Code P
Final test 00 TX mode_Keep the EUT in transmitting with modulation mode.

7.2.3 Test Setup Diagram

Antenna Tower

Ground Reference Plane

Test Receiver bre-Amphitier

Above 1GHz
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7.2.4 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 O 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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Test Mode: 00; Polarity: Horizontal; Modulation:GFSK; Channel:Low

Level (dBuVim)

110

100

0 [

40 A Atrtbtegales - .
20
310 2320 2350 2410
Frequency (MHz)

Antenna Polarity :HORIZONTAL
EUT/Project :2141HS

Read Antenna Cable Preamp Emission Limit Owver
Freq Lewvel Factor Loss Factor Level Line Limit Remark
MHz dBuv dB/m dB dé  dBuv/m dBuv/m dB
2381.269 44.53 28.76 3.32 35.17 41.44 74.88 -32.56 Peak
2398.888 42.86 28.88 3.33 35.18 39.81 74.88 -34.19 Peak
2485.518 95.85 28.89 3.34 35.28 92.88 74,08 18.88 Peak

Note:Emission Level=Read Lewvel+Antenna Factor+Cable loss-Preamp Factor
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Test Mode: 00; Polarity: Vertical; Modulation:GFSK; Channel:Low

Level ({dBuVim)

110
100
JF3
80
Ll
" Il
|
i
4{} NI doieid dbgispifepeirela _|||-|-Il s w.u . ' _'_l.a:\l- om0
20
30 2320 2350 2410
Frequency (MHz)
Antenna Polarity :VERTICAL
EUT/Project : 2141HS
Read  Antenna Cable Preamp Emission Limit Owver
Freq Level Factor Loss Factor Level Line Limit Remark

MHz dBuwv dB/m dB dB dBuv/m dBuv/m dB
2376.732 45.95 28.76 3.32 35.17 42.88 74.88 -31.14 Peak
2396.888 43.38 28.88 3.33 35.18 48.33 74.88 -33.67 Peak
2485.518 96.21 28.89 3.34 35,28 87.24 74,66 13.24 Peak

Mote:Emission Level=Read Level+Antenna Factor+Cable loss-Preamp Factor
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Test Mode: 00; Polarity: Horizontal; Modulation:GFSK; Channel:High

1"}Le1tel {dBuVimj}

100

|

11
4| et Aot b el e i i

460 2500 2550
Frequency (MHz)

Antenna Polarity :HORIZONTAL
EUT/Project :2141HS

Read Antenna Cable Preamp Emission Limit Owver
Freq Lewvel Factor Loss Factor Level Line Limit Remark

MHz dBuw dB/m dB dB dBuv,/m dBuv,/m dB
2478.541 95.48 29.86 3.48 35.25 92.89 74 .88 18.69 Peak
2483.588 43.45 29.89 3.41 35.26 48.869 74.88 -33.31 Peak
2487 .376 45,89 29,89 3.41 35.26 42.33 74.8@ -31.67 Peak

Note:Emission Level=Read Lewvel+Antenna Factor+Cable loss-Preamp Factor
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Test Mode: 00; Polarity: Vertical; Modulation:GFSK; Channel:High

11{.}Lewa-l {dBuVim}

100

[
a0 il

mmuj \ :
A0 el ,2 TE NPT | T IH‘I-TT‘J:-E"M"ELW

460 2500 2550
Frequency (MHz)

Antenna Polarity :VERTICAL
EUT/Project : 2141HS

Read  Antenna Cable Preamp Emission Limit Owver
Freq Level Factor Loss Factor Level Line Limit Remark

MHz dBuwv dB/m dB dB dBuv/m dBuv/m dB
2476.541 91.87 29,88 3.46 35.25 89.88 74,66 15.88 Peak
2483.588 43.88 29,89 3.41 35.26 48,32 74.88 -33.68 Peak
2584 .776 45,37 29.13 3.43 35,28 42,65 74.88 -31.35 Peak

Mote:Emission Level=Read Level+Antenna Factor+Cable loss-Preamp Factor
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7.3 Radiated Emissions Below 1GHz
Test Requirement
Test Method:

47 CFR Part 15, Subpart C 15.209 & 15.249 (a),(d)
ANSI C63.10 (2020) Section 6.4&6.5
Measurement Distance: 3m

Limit:

Frequency(MHz) Field strength(microvolts/meter) di'\S/lt?’;IiSCuer(?nmefglj[S)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30

1.705-30.0 30 30
30-88 100 3
88-216 150 3
216-960 200 3
960-1000 500 3

7.3.1 E.U.T. Operation

Operating Environment;
Temperature:

7.3.2 Test Mode Description

22.2°C

Humidity: 52.2 % RH

Atmospheric Pressure: 1010 mbar

Pre-scan /| Mode

Final test

Code

Description

Final test

00 TX mode_Keep the EUT in transmitting with modulation mode.

7.3.3 Test Setup Diagram

Test Receiver

T

Antenna Tower

|-

Ground Reference Plane " -~

Test Receiver | = -

Below 30MHz

30MHz—-1GHz
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7.3.4 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 meter semi-anechoic chamber. The table was rotated 360 degrees to determine the position of
the highest radiation.

b. 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.

c. 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.

d. 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 O degrees to 360 degrees to find
the maximum reading.

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

f. 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 quasi-peak method as specified and
then reported in a data sheet.

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

h. 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.

i. Repeat above procedures until all frequencies measured was complete.
Remark:
1. Level= Read Level+ Cable Loss+ Antenna Factor- Preamp Factor

2. Scan from 9kHz to 30MHz, the disturbance below 30MHz was very low. The points marked on
above plots are the highest emissions could be found when testing, so only above points had been
displayed. The amplitude of spurious emissions from the radiator which are attenuated more than
20dB below the limit need not be reported.
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Test Mode: 00; Polarity: Horizontal
80 Level (dBuVim)
70
G0
50
40
. Al
| 2
Hiblf LTI
30 50 100 200 500 1000
Frequency (MHz)
Antenna Polarity :HORIZONTAL
EUT/Project :2141HS
Test mode 100
Read Antenna Cable Preamp Emission Limit Ower
Freq Level Factor Loss Factor Level Line Limit Remark
MHz  dBuv  dB/m dB dB dBuv/m dBuV/m dB
1 43.586 42.81 13.75 1.32 33.28 24.48 48.88 -15.52 QP
2 47.994 43,86 14.1@ 1.38 33.286 25.34 48.88 -14.66 QP
3 132.685 47.73 12.25 2.37 33.86 29.29 43.58 -14.21 QP
4 143.838 49.38 13.58 2.47 33.82 32.25 43.58 -11.25 QP
5 155.91@ 52.23 13.88 2.58 33.8@ 35.61 43.58 -7.89 QP
B 167.824 43.81 12.98 2.67 33.88 31.38 43.58 -12.12 QP

Notel:Emission

Level=Read Lewvel+Antenna Factor+Cable loss-Preamp Factor
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Test Mode: 00; Polarity: Vertical

80 Level (dBuVim)

70

3

o I .. S.ﬁ\.ﬂ*,, !
Wi

30 50 100 200 500 1000
Frequency (MHz)
Antenna Polarity :VERTICAL
EUT/Project :2141HS
Test mode 100
Read Antenna Cable Preamp Emission Limit Ower
Freq Level Factor Loss Factor Level Line Limit Remark
MHz  dBuv  dB/m dB dB dBuv/m dBuV/m dB
1 42.887 54.87 13.68 1.38 33.28 36.57 48.68 -3.43 QP
2 45,375 54.22 13.73 1.35% 33.28 36.18@ 48.68 -3.98 QP
3 47.994 54.1a 14.18@ 1.38 33.28 36.38 48.68 -3.682 QP
4 155.918 48.18 13.38 2.58 33.88 23.48 43.58 -28.82 QP
5 278.887 38.8e 12.7e .48 32.86 22.18 46.88 -23.82 QP
B 428.588 34.19 1s6.28 4.33 32.76 21.96 45.88 -24.84 QP

Notel:Emission

Level=Read Lewvel+Antenna Factor+Cable loss-Preamp Factor
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7.4 Radiated Emissions Above 1GHz
Test Requirement 47 CFR Part 15, Subpart C 15.209 & 15.249 (a),(d)
Test Method: ANSI C63.10 (2020) Section 6.6
Measurement Distance: 3m

Limit:
Frequency(MHz) Field strength(microvolts/meter) | Measurement distance(meters)
Above 1000 500 3

7.4.1 E.U.T. Operation
Operating Environment:
Temperature: 22 °C Humidity: 50 % RH Atmospheric Pressure: 1010 mbar

7.4.2 Test Mode Description

Pre-scan /| Mode Description
Final test Code P
Final test 00 TX mode_Keep the EUT in transmitting with modulation mode.

7.4.3 Test Setup Diagram

Turntable

Ground Reference Plane

Test Receiver

==
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7.4.4 Measurement Procedure and Data

a. 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.

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

c. 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.

d. 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 O degrees to 360 degrees to find
the maximum reading.

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

f. 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 or average method as specified
and then reported in a data sheet.

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

h. 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.

i. Repeat above procedures until all frequencies measured was complete.

Remark:

1. Level= Read Level+ Cable Loss+ Antenna Factor- Preamp Factor

2. Scan from 18GHz to 40GHz, the disturbance above 18GHz was very low. The points marked on
above plots are the highest emissions could be found when testing, so only above points had been
displayed. The amplitude of spurious emissions from the radiator which are attenuated more than
20dB below the limit need not be reported.

3. As shown in this section, for frequencies above 1GHz, the field strength limits 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
the emissions whose peak level is lower than the average limit, only the peak measurement is shown
in the report.
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Test Mode: 00; Polarity: Horizontal; Modulation:GFSK; Channel:Low

Level (dBuVim)

110

100/

a0

70

] 9 3,,,.,,1”.-
40 Lo _I'.!\ mﬁwm

000 1500 2000 5000 10000 18000
Frequency (MHz)

Antenna Polarity :HORIZONTAL
EUT/Project :2141HS

Read Antenna Cable Preamp Emission Limit Owver
Freq Lewvel Factor Loss Factor Level Line Limit Remark
MHz dBuv dB/m dB dé  dBuv/m dBuv/m dB
5831.499 48.58 33.689 5.48 36.85 42.74 74.88 -31.26 Peak
7411.461 37.42 36.34 7.51 37.35 43.92 74.88 -38.88 Peak
14488.438 3Z6.87 41.83 1l.64 41.85 46.89 74.88 -27.11 Peak

Note:Emission Level=Read Lewvel+Antenna Factor+Cable loss-Preamp Factor
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Test Mode: 00; Polarity: Horizontal; Modulation:GFSK; Channel:Low

1"}Le1tel {dBuVimj}

100/

a0

70

000 1500 2000 5000 10000 18000
Frequency (MHz)

Antenna Polarity :HORIZONTAL
EUT/Project :2141HS

Read Antenna Cable Preamp Emission Limit Owver
Freq Lewvel Factor Loss Factor Level Line Limit Remark
MHz dBuv dB/m dB dé  dBuv/m dBuv/m dB
5816.977 33.99 33.689 5.39 36.84 36.23 54.8@ -17.77 Average
7673.834 31.75 36.14 7.73 37.14 38.48 54.88 -15.52 Awverage
15398.83@ 31.@9 43.88 12.26 41.83 45.28 4.0 -8.88 Average

Note:Emission Level=Read Lewvel+Antenna Factor+Cable loss-Preamp Factor
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Test Mode: 00; Polarity: Vertical; Modulation:GFSK; Channel:Low

Level (dBuVim)

110
100
a0
a0
70
&0/
k]
50 -
1 2 et
40 i T WL LTI
e b L *Wﬁwu
30
20/
1 000 1500 2000 5000 10000 18000
Frequency (MHz)
Antenna Polarity :VERTICAL
EUT/Project :2141HS
Read Antenna Cable Preamp Emission Limit Owver
Freq Lewvel Factor Loss Factor Level Line Limit Remark

MHz dBuw dB/m dB dB dBuv,/m dBuv,/m dB
4374.843 48.82 33.66 5.28 368.81 42.95 74.88 -31.85 Peak
9697.151 34.869 37.62 8.78 37.53 43.586 74.88 -38.44 Peak

15668.218 34.386 43,89 12.42 48.81 49.856 74.8@ -24.94 Peak

Note:Emission Level=Read Lewvel+Antenna Factor+Cable loss-Preamp Factor
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Test Mode: 00; Polarity: Vertical; Modulation:GFSK; Channel:Low

1"}Le1tel {dBuVimj}

100/

a0

70

2 ot T

£
=
-
3

000 1500 2000 5000 10000 18000
Frequency (MHz)

Antenna Polarity :VERTICAL
EUT/Project :2141HS

Read Antenna Cable Preamp Emission Limit Owver
Freq Lewvel Factor Loss Factor Level Line Limit Remark
MHz dBuv dB/m dB dé  dBuv/m dBuv/m dB
5519.872 33.438 34.52 5.73 36.98 36.75 54.8@ -17.25 Average
18363.718 36.84 37.89 9.86 37.56 48.23 54.88 -13.77 Average
15668.21@ 38.83 43.89 12.42 48.81 45.53 4.0 -8.47 Average

Note:Emission Level=Read Lewvel+Antenna Factor+Cable loss-Preamp Factor



SGS-CSTC Standards Technical Services (Shanghai) Co., Ltd.

SHEM-TRF-001 Rev. 02 Sep01, 2023 Report No.: SHCR250800214102
Page: 27 of 38

Test Mode: 00; Polarity: Horizontal; Modulation:GFSK; Channel:middle

Level (dBuVim)

110

100/

a0

70

%%
:
£

~ s e ey

000 1500 2000 5000 10000 18000
Frequency (MHz)

Antenna Polarity :HORIZONTAL
EUT/Project :2141HS

Read Antenna Cable Preamp Emission Limit Owver
Freq Lewvel Factor Loss Factor Level Line Limit Remark
MHz dBuv dB/m dB dé  dBuv/m dBuv/m dB
5875.317 48.31 33.88 5.43 36.86 42.58 74.88 -31.44 Peak
739a.a7e 37.24 36.36 7.49 37.37 43.72 74.88 -38.28 Peak
14916.948 34.49 42.85 11.97 48.99 45.12 74.88 -25.83 Peak

Note:Emission Level=Read Lewvel+Antenna Factor+Cable loss-Preamp Factor
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Test Mode: 00; Polarity: Horizontal; Modulation:GFSK; Channel:middle

1"}Le1tel {dBuVimj}

100/

a0

70

000 1500 2000 5000 10000 18000
Frequency (MHz)

Antenna Polarity :HORIZONTAL
EUT/Project :2141HS

Read Antenna Cable Preamp Emission Limit Owver
Freq Lewvel Factor Loss Factor Level Line Limit Remark
MHz dBuv dB/m dB dé  dBuv/m dBuv/m dB
Seoa.eay  34.75 33.87 5.44 36.87 36.99 54.88 -17.81 Awverage
83gg.@69 32.22 36.97 8.17 38.52 38.384 54.88 -15.16 Awverage
15265.888 31.85 43.33 12.18 41.83 45.53 4.0 -8.47 Average

Note:Emission Level=Read Lewvel+Antenna Factor+Cable loss-Preamp Factor
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Test Mode: 00; Polarity: Vertical; Modulation:GFSK; Channel:middle

Level (dBuVim)

110

100/

a0

70

000 1500 2000 5000 10000 18000
Frequency (MHz)

Antenna Polarity :VERTICAL
EUT/Project :2141HS

Read Antenna Cable Preamp Emission Limit Owver
Freq Lewvel Factor Loss Factor Level Line Limit Remark
MHz dBuv dB/m dB dé  dBuv/m dBuv/m dB
4944 .993 41.48 33.63 5.33 36.82 43.54 74.88 -38.456 Peak
11633.938 34.52 38.29 9.66 37.31 45.186 74.88 -28.84 Peak
1531e.e7@ 5.9 43.48 12.21 41.83 49.76 74.88 -24.24 Peak

Note:Emission Level=Read Lewvel+Antenna Factor+Cable loss-Preamp Factor
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Test Mode: 00; Polarity: Vertical; Modulation:GFSK; Channel:middle

1"}Le1tel {dBuVimj}

100/

a0

70

5
3
%
i
k3
&

000 1500 2000 5000 10000 18000
Frequency (MHz)

Antenna Polarity :VERTICAL
EUT/Project :2141HS

Read Antenna Cable Preamp Emission Limit Owver
Freq Lewvel Factor Loss Factor Level Line Limit Remark
MHz dBuv dB/m dB dé  dBuv/m dBuv/m dB
5567.137 34.17 34.52 5.768 36.99 37.48 54.88 -16.54 Average
less5.67@ 38.87 38.28 9.26 36.84 48.77 54.88 -13.23 Average
15822.996 3l.82 43.1% 12.48 48.81 45.88 4.0 -8.28 Average

Note:Emission Level=Read Lewvel+Antenna Factor+Cable loss-Preamp Factor
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Test Mode: 00; Polarity: Horizontal; Modulation:GFSK; Channel:High

1"}Le1tel {dBuVimj}

100/

a0

70

1W%
40 ot gl

000 1500 2000 5000 10000 18000
Frequency (MHz)

Antenna Polarity :HORIZONTAL
EUT/Project :2141HS

Read Antenna Cable Preamp Emission Limit Owver
Freq Lewvel Factor Loss Factor Level Line Limit Remark
MHz dBuv dB/m dB dé  dBuv/m dBuv/m dB
6659.763 37.68 35.685 6.83 37.14 42.94 74.88 -31.86 Peak
les85.67@ 33.85 38.28 9.26 36.84 44.55 74.88 -29.45 Peak
15@98.486 35.65 42.99 12.87 41.84 48.387 74.88 -25.13 Peak

Note:Emission Level=Read Lewvel+Antenna Factor+Cable loss-Preamp Factor
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Test Mode: 00; Polarity: Horizontal; Modulation:GFSK; Channel:High

1"}Le1tel {dBuVimj}

100/

a0

70

000 1500 2000 5000 10000 18000
Frequency (MHz)

Antenna Polarity :HORIZONTAL
EUT/Project :2141HS

Read Antenna Cable Preamp Emission Limit Owver
Freq Lewvel Factor Loss Factor Level Line Limit Remark
MHz dBuv dB/m dB dé  dBuv/m dBuv/m dB
B267.553 32.34 35.51 6.45% 36.88 37.62 54.88 -16.38 Average
18768.548 38.95 38.14 9.21 37.78 48.52 54.88 -13.48 Average
15398.83@ 31l.62 43.68 12.206 41.83 45.73 4.0 -8.27 Average

Note:Emission Level=Read Lewvel+Antenna Factor+Cable loss-Preamp Factor
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Test Mode: 00; Polarity: Vertical; Modulation:GFSK; Channel:High

Level (dBuVim)

110

100/

a0

70

000 1500 2000 5000 10000 18000
Frequency (MHz)

Antenna Polarity :VERTICAL
EUT/Project :2141HS

Read Antenna Cable Preamp Emission Limit Owver
Freq Lewvel Factor Loss Factor Level Line Limit Remark
MHz dBuv dB/m dB dé  dBuv/m dBuv/m dB
6231.427 38.638 35.49 6.41 36.73 43.85 74.88 -38.15 Peak
leee7.648 34.17 35.84 9.18 37.73 43.686 74.88 -38.34 Peak
15622.996 34.9 43.1% 12.48 48.381 49.68 74.88 -24.32 Peak

Note:Emission Level=Read Lewvel+Antenna Factor+Cable loss-Preamp Factor
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Test Mode: 00; Polarity: Vertical; Modulation:GFSK; Channel:High

1"}Le1tel {dBuVimj}

100/

a0

70

30 1J“fw*fvwmeJM#’qu

000 1500 2000 5000 10000 18000
Frequency (MHz)

Antenna Polarity :VERTICAL
EUT/Project :2141HS

Read Antenna Cable Preamp Emission Limit Owver
Freq Lewvel Factor Loss Factor Level Line Limit Remark
MHz dBuv dB/m dB dé  dBuv/m dBuv/m dB
6213.441 33.19 35.48 6.39 36.75 38.31 54.88 -15.689 Average
lesg5.678 38.31 38.28 9.26 36.84 41.81 54.88 -12.99 Average
15577.906 38.93 43.29 12.37 48.81 45.78 4.0 -8.22 Average

Note:Emission Level=Read Lewvel+Antenna Factor+Cable loss-Preamp Factor
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7.5 20dB Bandwidth
Test Requirement 47 CFR Part 15, Subpart C 15.215
Test Method: ANSI C63.10 (2020) Section 6.9
Measurement Distance: 3m

7.5.1 E.U.T. Operation
Operating Environment:
Temperature: 22 °C Humidity: 50 % RH Atmospheric Pressure: 1010 mbar

7.5.2 Test Mode Description

Pre-scan /| Mode Description
Final test Code P
Final test 00 TX mode_Keep the EUT in transmitting with modulation mode.

7.5.3 Test Setup Diagram

Ground Reference Plane

i = ([ —
Test Receiver [PreAsehter | 1

Above 1GHz
7.5.4 Measurement Procedure and Data
Frequency (MHz) Bandwidth (MHz) Result
2405 2.308 PASS
2450 2.262 PASS
2470 2.328 PASS
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Test plot as follows:

Channel: 2405MHz
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Agilent Spectrum Analyzer - Swept SA

S06  AC

A ALIGN OFF 09:44:51 AM Sep 10, 2025

Marker 1 2.405025000000 GHz _
PNO: Wide L, ) Trig: Free Run
IFGain:Low Atten: 20 dB

Ref Offset 0.6 dB
Ref 10.50 dBm

Center 2.405000 GHz
#Res BW 30 kHz

MSG

#VBW 100 kHz

Avg Type: Log-Pwr
Avg[Hold:>100/100

Mkr1 2.405 025 GHz
-5.157 dBm

Span 5.000 MHz
Sweep 5.333 ms (1001 pts)

Peak Search

NextPeak
eSS |
Next Pk Right|

Next Pk Left
i |

Marker Delta
||

Mkr—CF

Channel: 2450MHz

Agilent Spectrum Analyzer - Swept SA

501 A |

ANALIGN OFF 09:45:16 AM Sep 10, 2025

Marker 1 2450000000000 GHz
Foaimtow >

Trig: Free Run
Atten: 20 dB

Ref Offset 0.6 dB
Ref 10.50 dBm

Center 2.450000 GHz
#Res BW 30 kHz

MSG

#VBW 100 kHz

Avg Type: Log-Pwr
Avg[Hold:>100/100

Mkr1 2.450 000 GHz
-5.409 dBm

Span 5.000 MHz
Sweep 5.333 ms (1001 pts)

Peak Search

NextPeak
||
Next Pk Right
s |
Next Pk Left
|
Marker Delta
|

Mkr—CF
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Channel: 2470MHz

Ag}ient Spectrum Analyzer - Swept SA

Report No.: SHCR250800214102
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MALIGN CFF 03:45:38 AM Sep 10, 2025
Peak Search

Marker 1 2.469875000000 GHz
PNO: Wide L, )
IFGain:Low

Trig: Free Run
Atten: 20 dB

Ref Offset 0.6 dB
Ref 10.50 dBm

Center 2.470000 GHz
#Res BW 30 kHz

MSG

#VBW 100 kHz

Avg Type: Log-Pwr
Avg[Hold:>100/100

Mkr1 2.469 875 GHz
-5, 970 B [ — |

Next Pk Right
i |
Next Pk Left
e |

Marker Delta

NextPeak

=20.00 dB

Span 5.000 MHz
Sweep 5.333 ms (1001 pts)
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8 Test Setup Photo

Refer to Appendix - Test Setup Photo for SHCR2508002141HS

9 EUT Constructional Details (EUT Photos)

Refer to Appendix_Photographs of EUT Constructional Details for SHCR2508002141HS

- End of the Report -



