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TEST SUMMARY
Repprt FCC Clause Test Item Result
Section
15.247(b) & .
51.1 15.203 Antenna Requirement Pass
5.1.2 15.247(b)(1) Peak Output Power Pass
5.1.3 15.247(a)(1) 20 dB Bandwidth Pass
5.1.3 2.1049 99% Occupied Bandwidth Pass
514 15.247(d) Conducted Spurious Emission and Band Edges Pass
15.247(d) & . . _
5.1.5 15.205 & 15.209 Radiated Spurious Emissions and Band Edges Pass
5.1.6 15.247(a)(1) Hopping Channel Separation Pass
5.1.7 15.247(a)(1) (iii) Number of Hopping Frequency Used Pass
5.1.8 15.247(a)(1) (iii) Dwell Time on Each Channel Pass
5.2.1 15.207 Mains Conducted Emission Pass
Note:

1.

If the Frequency Hopping Systems operating in 2400-2483.5 MHz band and the output power less
than 125 mW. The hopping channel carrier frequencies separated by a minimum of 25 kHz or two-
thirds of the 20 dB bandwidth of hopping channel whichever is greater.
Determining compliance based on the results of the compliance measurement, not taking into
account measurement instrumentation uncertainty.
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1. General Remarks

1.1 Complementary Materials

All attachments are integral parts of this test report. This applies especially to the following appendix:
Appendix A - Test Result of Conducted

Appendix B - Test Result of Radiated Emissions & Mains Conducted Emission

Appendix SP - Photographs Test Setup

Appendix EP - Photographs of EUT

Applied Standard and Test Levels

Radio

FCC 47CFR Part 15: Subpart C Section 15.247
FCC 47CFR Part 2: Subpart J Section 2.1049
ANSI C63.10:2013

KDB 558074 D01 15.247 Meas Guidance v05r02

1.2 Decision Rule of Conformity

The decision rule of conformity of this test report is following the requirements of the requested
standard in the quotation, and agreed among testing laboratory and manufacturer (applicant) to exclude
the consideration of Measurement Uncertainty, unless it is required by the specific standard.
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2. Test Sites

2.1 Test Laboratory

Taipei Testing Laboratories

11F. No.758, Sec. 4, Bade Rd., Songshan Dist.
Taipei City 105
Taiwan (R.O.C.)

2.2 Test Facility

Taipei Testing Laboratories

No0.458-18, Sec. 2, Fenliao Rd., Linkou Dist.,
New Taipei City 244

Taiwan (R.O.C.)

FCC Registration No.: 226631

ISED Registration No.: 25563
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2.3 Traceability

All measurement equipment calibrations are traceable to NML(Taiwan)/NIST(USA) or where calibration
is performed outside Taiwan, to equivalent nationally recognized standards organizations.

2.4 Calibration

Equipment requiring calibration is calibrated periodically in a suitably accredited Calibration Lab.
Additionally all equipment is verified for proper performance on a regular basics using in house
standards or comparisons.

2.5 Measurement Uncertainty

All measurement uncertainty values are shown with a coverage factor of k=2 to indicate a 95% level of
confidence.

Emission Measurement Uncertainty

Parameter Uncertainty
Radiated Emission (9 kHz ~ 30 MHz) +1.15dB
Radiated Emission (30 MHz ~ 200 MHz) +1.30dB
Radiated Emission (200 MHz ~ 1 GHz) +1.30dB
Radiated Emission (1 GHz ~ 18 GHz) +1.54dB
Radiated Emission (18 GHz ~ 40 GHz) +2.52 dB
Mains Conducted Emission +1.65dB
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3. General Product Information

3.1 Product Function and Intended Use

The EUT is a Bluetooth Wireless Transmitter & Receiver. It contains a Bluetooth compatible module
enabling the user to communicate data through a Wireless interface.
For details refer to the User Guide, Data Sheet and Circuit Diagram.

3.2 System Details and Ratings

Basic Information of EUT

Iltem

EUT information

Kind of Equipment/Test Iltem

Bluetooth Wireless Transmitter & Receiver

Type Identification

NS-HPBTAA23, BRX-5200A

FCCID

BY4BRX5200A

Technical Specification of EUT

ltem EUT information
Operating Frequency 2402 MHz ~ 2480 MHz
Channel Number 79

Operation Voltage 5Vdc

Modulation GFSK, m/4-DQPSK, 8DPSK
Maximum Output Power
() P 2.786
Antenna Information Referto 5.1.1
Accessory Device Referto 4.4
Note:
1. All models are listed as below.
Model Type Identification Difference
Main NS-HPBTAA23 All models are electrically identical, different model
Series BRX-5200A names are for marketing purpose.
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3.3 Noise Generating and Noise Suppressing Parts

Refer to the Circuit Diagram.

3.4 Submitted Documents

- Circuit Diagram

- Instruction Manual

- Rating Label

- Technical Description
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4. Test Set-up and Operation Modes

4.1 Principle of Configuration Selection

The test modes were adapted accordingly in reference to the instructions for use.
During testing, Channel and Power Controlling Software provided by the customer was used to control
the operating channel as well as the output power level. The RF output power selection is for the setting
of RF output expected by the customer and is going to be fixed on the firmware of the final end product.

Table for Parameters of Test Software Setting

Power Setting
Frequency (MHz)
GFSK /4-DQPSK 8DPSK
2402 4 4
2441 4 4
2480 4 4

4.2 Carrier Frequency and Channel

Channel |Freq. (MHz)| Channel |Freq. (MHz)| Channel |Freq. (MHz)| Channel |Freq. (MHz)
0 2402 20 2422 40 2442 60 2462
1 2403 21 2423 41 2443 61 2463
2 2404 22 2424 42 2444 62 2464
3 2405 23 2425 43 2445 63 2465
4 2406 24 2426 44 2446 64 2466
5 2407 25 2427 45 2447 65 2467
6 2408 26 2428 46 2448 66 2468
7 2409 27 2429 47 2449 67 2469
8 2410 28 2430 48 2450 68 2470
9 2411 29 2431 49 2451 69 2471
10 2412 30 2432 50 2452 70 2472
11 2413 31 2433 51 2453 71 2473
12 2414 32 2434 52 2454 72 2474
13 2415 33 2435 53 2455 73 2475
14 2416 34 2436 54 2456 74 2476
15 2417 35 2437 55 2457 75 2477
16 2418 36 2438 56 2458 76 2478
17 2419 37 2439 57 2459 77 2479
18 2420 38 2440 58 2460 78 2480
19 2421 39 2441 59 2461




A TUVRheinland®

Prifbericht - Produkte
Test Report - Products

Prifbericht - Nr.:
Test Report No.

CN22F021 (P15C-BT) 001

4.3 Test Operation and Test Software

Setup for testing: Test samples are provided with a USB interface which makes it possible to control
them through a test software installed on a notebook computer.

This software was running on the laptop computer connected to the EUT. It was used to enable the
operation modes listed as below.

Test Software BT FCC Tool

The samples were used as follows:

A003311854-012

A003311854-011

Full test was applied on all test modes, but only worst case was shown.

Seite 12 von 29
Page 12 of 29

Applicable To
EUT Configure|  Antenna Port Radiated Spurious | Radiated Spurious . e
Description
Mode Conducted Emissions above 1 | Emissions below 1 MalnEs C_on_ducted P
mission
Measurement GHz GHz
- J V J y -
Note:
1. The EUT had been pre-tested on the positioned of each 3 axis. The worst case was found when position on Z-plane.
2. "-"means no effect.
Antenna Port Conducted Measurement
X Pre-Scan full test was applied on all test modes, but only worst case was shown.
DX Following channel(s) was (were) selected for the final test as listed below.
EUTl\(/fggggure Available Frequency (MHz)| Tested Frequency (MHz) Modulation Type Packet Type
- 2402 to 2480 2402, 2441, 2480 GFSK 1DH5
- 2402 to 2480 2402, 2441, 2480 8DPSK 3DH5
Radiated Spurious Emissions (Above 1 GHz)
X Pre-Scan full test was applied on all test modes, but only worst case was shown.
XI Following channel(s) was (were) selected for the final test as listed below.
EUT'\SIIggggure Available Frequency (MHz)| Tested Frequency (MHz) Modulation Type Packet Type
- 2402 to 2480 2402, 2441, 2480 GFSK 1DH5
- 2402 to 2480 2402, 2441, 2480 8DPSK 3DH5
Radiated Spurious Emissions (Below 1 GHz)
X Pre-Scan full test was applied on all test modes, but only worst case was shown.
X Following channel(s) was (were) selected for the final test as listed below.
EUT'\SIIggggure Available Frequency (MHz)| Tested Frequency (MHz) Modulation Type Packet Type
- 2402 to 2480 2480 8DPSK 3DH5
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Mains Conducted Emission Test

X Pre-Scan full test was applied on all test modes, but only worst case was shown.

X Following channel(s) was (were) selected for the final test as listed below.
EUTl\(jgg(felgure Available Frequency (MHz)| Tested Frequency (MHz) Modulation Type Packet Type
With Type-C 2402 to 2480 2480 8DPSK 3DH5
Withc'i%:g“i”g 2402 to 2480 2480 8DPSK 3DH5
Test Condition
Test Item Ambient Temperature| Relative Humidity Tested by
Conducted Measurement 23.9-24.5 °C 62.6-65 % Andy Chen
Radiated Spurious Bmissions 21.3-22.8 °C 51-57 % Blake Wang
Radiated Spurious Bmissions 21.3-22.8°C 51-57 % Blake Wang
Mains Conducted Emission 21.9°C 59 % Ray Huang
4.4 Special Accessories and Auxiliary Equipment
The product has been tested together with the following additional accessories:
Accessory of EUT
No. Product Brand Model Description
A Audio Cable PX F1584G --
B | USB to Type C Cable PX F1585G -
Support Unit
Support Unit
Ferrite
No | Description Brand Model SIN Shielded Core L(ecnngi;h Remark
(Qty)
1 Adapter OPPO VC56JACH N/A - - -
2 USB to USB TUV TUV-02 N/A NO NO 200 Radiated
3 Phone | Phone TUV-01 N/A - - -
C USB Cable Trans Trans-03 N/A NO NO 100
1 Adapter OPPO VC56JACH N/A - - - )
2 Phone | Phone TUV-01 N/A - - - Mains
Conducted
3 Notebook Lenovo 81BL MP1DCD6Y - - -
4 |Lightning Cable TUV TUV-02 N/A NO NO 150




A TUVRheinland®

Prifbericht - Produkte
Test Report - Products

Prafbericht - Nr..  CN22F021 (P15C-BT) 001 Seite 14 von 29

Test Report No. Page 14 of 29

4.5 Test Setup Diagram

<Radiated Spurious Emissions mode>

AN

AC

|—a— EUT |+

*Table

<Mains Conducted Emission mode>
With Type-C Cable

AC Mains

? —i—/— —°
1 EUT 3

I

2

*Table

With Lightning Cable
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5. Test Results

5.1 Transmitter Requirement & Test Suites

5.1.1 Antenna Requirement

Requirement Use of approved antennas only

According to the manufacturer declaration, the EUT has an antenna with a directional gain of 3 dBi. The
antenna is a chip antenna with no possibility of replacement with a non-approved antenna by the end-
user. Therefore, the EUT is considered to comply with this provision.

Refer to EUT photo for detalils.
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5.1.2 Peak Output Power

Limit

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75 non-
overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz band: 1 watt.

For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125 watts.

Kind of Test Site Shielded room

Test Setup
EUT ] Power Sensor Power Meter
Attenuator

Test Instruments

Kind of Calibration | Calibration Test Date
Equipment MERMUEGIRY  1Ee S Date Due Date From Until
Power Meter Anritsu ML2495A | 1901008 | 2022/3/15 | 2023/3/14 | 2022/8/5 2022/8/9
Power Sensor Anritsu MA2411B | 1725269 | 2022/3/15 | 2023/3/14 | 2022/8/5 2022/8/9

Test Procedures

A peak power sensor was used on the output port of the EUT. A power meter was used to read the

response of the peak power sensor. Record the power level.

Average power sensor was used to perform output power measurement, trigger and gating function of
wide band power meter is enabled to measure max output power of TX on burst. Duty factor is not

added to measured value.
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Test Result

Peak Output Power
<GFSK>

Channel _—
Peak Output Power Limit
Channel Frequency p
(MHz) (dBm) (mw) (mw)
Low Channel 2402 3.45 2.213 125
Middle Channel 2441 2.94 1.968 125
High Channel 2480 2.25 1.679 125
<8DPSK>
Channel .
Channel Frequency Peak Output Power Limit
(MH2z) (dBm) (mW) (mW)
Low Channel 2402 4.45 2.786 125
Middle Channel 2441 3.96 2.489 125
High Channel 2480 3.26 2.118 125
Average Power
<GFSK>
i) Average Power
Channel Frequency 9
(MHz) (dBm) (mW)
Low Channel 2402 3.07 2.028
Middle Channel 2441 2.56 1.803
High Channel 2480 1.86 1.535
<8DPSK>
Cienmel Average Power
Channel Frequency
(MHz) (dBm) (mw)
Low Channel 2402 1.63 1.455
Middle Channel 2441 1.04 1.271
High Channel 2480 0.34 1.081
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5.1.3 20 dB Bandwidth and 99% Occupied Bandwidth

Kind of Test Site

Shielded room

Test Setup
EUT - Spectrum Analyzer
Attenuator
Test Instruments
Kind of Manufacturer Tvpe S/N Calibration | Calibration Test Date
Equipment P Date Due Date From Until
i%iﬁ;?e”: R&S FSV40 101512 | 2022/2/24 | 2023/2/23 | 2022/8/5 | 2022/8/9

Test Procedure

a.

Check the calibration of the measuring instrument using either an internal calibrator or a known
signal from an external generator.

Turn on the EUT and connect it to measurement instrument. Then set it to any one convenient
frequency within its operating range. Set a reference level on the measuring instrument equal to the
highest peak value.

Measure the frequency difference of two frequencies that were attenuated 20 dB from the reference
level. Record the frequency difference as the emission bandwidth.

Repeat above procedures until all frequencies measured were complete.

The transmitter output was connected to the spectrum analyzer through an attenuator. The
bandwidth of the fundamental frequency was measured by spectrum analyzer with resolution
bandwidth in the range of 1 % to 5 % of the anticipated emission bandwidth, and a video bandwidth
at least 3x the resolution bandwidth and set the detector to PEAK. The width of a frequency band
such that, below the lower and above the upper frequency limits, the mean powers emitted are each
equal to a specified percentage 0.5 % of the total mean power of a given emission.

Test Results

Please refer to Appendix A.
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CN22F021 (P15C-BT) 001

5.1.4 Conducted Spurious Emissions and Frequency Band Edges
Measured in 100kHz Bandwidth

Limit

20dB (below that in the 100 kHz bandwidth within the band that contains the highest level of the desired
power.)
Kind of Test Site Shielded room

Test Setup

EUT

Spectrum Analyzer

Attenuatol

Test Instruments

Kind of Manufacturer Tvoe S/N Calibration | Calibration Test Date
Equipment P Date Due Date From Until
i‘r’g;‘rz“e”: R&S FSV40 101512 | 2022/2/24 | 2023/2/23 | 2022/8/5 | 2022/8/9

Test Procedure

The transmitter output was connected to the spectrum analyzer via a low lose cable. Set both RBW and
VBW of spectrum analyzer to 100 kHz and 300 kHz with suitable frequency span including 100 MHz
bandwidth from band edge. The band edges was measured and recorded.

Test Results

Please refer to Appendix A.
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5.1.5 Radiated Spurious Emissions and Band Edges

Limit

Radiated emissions which fall in the restricted bands, as defined in §15.205(a), must comply with the
radiated emission limits specified in §15.209(a).

Emissions radiated outside the restricted and authorized frequency bands must either comply with the
radiated emission limits specified for the restricted bands or in §15.247(d).

Kind of Test Site 3m Semi-Anechoic Chamber

Test Setup

<Radiated Emissions below 30 MHz>

1m

EUT& 3m
Support Units | —

Turn Table
80 cm—(

L
Ground Plane

Test Receiver

N[EE=]

<Radiated Emissions 30 MHz to 1 GHz>

Ant. Tower 1-4m
Variable
EUT& - 3m N
Support Unjts '
—¢—EZI
\ Turn Table
J— /
80cm|
5_8
L
Ground Plane
Test Receiver
[ | —
O O OO
/W oo o0e@C
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<Radiated Emissions above 1 GHz>

Ant. Tower 1-4m

Variable
EUT& 3m
Support Units |
150 cmT

Turn Table D_[]
Absorber
1

WAMWTAAA e

Ground Plane

Test Receiver

\_'_I—I

For the actual test configuration, please refer to the attached file (Test Setup Photo).
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Test Instruments

Kind of Calibration | Calibration
Equipment DAETUFEIBHITES e A Date Due Date
Above 1 GHz

Signal Analyzer R&S FSV40 101509 | 2022/4/22 | 2023/4121

Horn Antenna | ETS-Lindgren 3117 00218929 | 2021/11/25 | 2022/11/24

HF'?(’X'EC; AC EMCI EMCO051845SE 980635 | 2022/1/20 | 2023/1/19

HF'QC'X'J?C; AC EMCI EMC184045SE 980656 | 2022/1/20 | 2023/1/19

Horn Antenna | SCHWARZBECK BBHA 9170 00887 2022/3129 | 2023/3/28
Test Software Audix E3 15914""?58191106 PK-001087 N/A N/A

30 MHz ~ 1 GHz

Receiver R&S ESR7 102109 | 2022/2/25 | 2023/2/24

Bilog Antenna | SCHWARZBECK VULB-9168 00949 2022/5/29 | 2023/5/28

LF-AMP Agilent 8447D 2727A05146 | 2022/2/16 | 2023/2/15
Test Software Audix E3 15914""?58191106 PK-001087 N/A N/A

Below 30 MHz
Receiver R&S ESR7 102109 | 2022/2/25 | 2023/2/24
Microwave SUCOFLEX

Tone A 800056/4EA 804680/4 | 2022/3/22 | 2023/3/21

Loop Antenna | SCHWARZBECK | _ FMZB 15198 00215 2021/12/8 | 2022/12/7
Test Software Audix E3 15914%53191106 PK-001087 N/A N/A
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Test Procedures

For Radiated Emissions below 30 MHz

a. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter chamber
room. 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. Parallel (OPEN), perpendicular (CLOSE), and ground-parallel (GROUND) orientations of the antenna
are set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case 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 Quasi-Peak Detect Function and Specified Bandwidth with
Maximum Hold Mode.

Note:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 9 kHz at
frequency below 30 MHz.

2. All modes of operation were investigated and the worst-case emissions are reported.

For Radiated Emissions above 30 MHz

a.

The EUT was placed on the top of a rotating table 0.8 meters (for 30 MHz ~ 1 GHz) / 1.5 meters (for
above 1 GHz) above the ground at 3 meter chamber room for test. The table was rotated 360 degrees
to determine the position of the highest radiation.

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

The height of antenna 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.

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 and the rotatable table was turned from O degrees to 360
degrees to find the maximum reading.

The test-receiver system was set to quasi-peak detect function and specified bandwidth with
maximum hold mode when the test frequency is below 1 GHz.

The test-receiver system was set to peak and average detected function and specified bandwidth
with maximum hold mode when the test frequency is above 1 GHz. If the peak reading value also
meets average limit, measurement with the average detector is unnecessary.

Note:

1.

5.

The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz for
Quasi-peak detection (QP) or Peak detection (PK) at frequency below 1 GHz.

The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 3
MHz for Peak detection (PK) at frequency above 1 GHz.

The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is =
1/T (Duty cycle < 98 %) or 10 Hz (Duty cycle = 98 %) for Average detection (AV) at frequency
above 1 GHz.

For fundamental frequency: The average value is "Average = Peak value + 20log(Duty cycle)
Where the duty factor is calculated from following formula for DH5 packet type which has worst duty
factor:

20log (Duty cycle) = 20log (dwell time / 100ms) = 20log (3.125 / 100) = -30.1 dB

All modes of operation were investigated and the worst-case emissions are reported.
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6. The Radiated Emissions testing was performed in the X(E1), Y(H) and Z(E2) axis orientation. The
worst-case Axis orientation is recorded in this test report.

Test Results

Factor (dB/m) = Antenna Factor (dB/m) + Cable Loss (dB)
Level (dBuV/m) = Reading (dBuV) + Factor (dB/m)

Please refer to Appendix B.
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5.1.6 Hopping Channel Separation
Limit = 25 kHz or 2/3 of 20 dB bandwidth, whichever is greater

Kind of Test Site Shielded room

Test Setup
EUT Spectrum Analyzer
Attenuator
Test Instruments
Kind of Manufacturer Tvpe S/N Calibration | Calibration Test Date
Equipment P Date Due Date From Until
i‘;;cl;rz“e”: R&S FSV40 101512 | 2022/2/24 | 2023/2/23 | 2022/8/5 | 2022/8/9

Test Procedure

Measurement Procedure REF

a. Check the calibration of the measuring instrument using either an internal calibrator or a known
signal from an external generator.

b. Turn on the EUT and connect it to measurement instrument. Then set it to any one convenient
frequency within its operating range.

c. By using the MaxHold function record the separation of two adjacent channels.

d. Measure the frequency difference of these two adjacent channels by SA MARK function. And then
plot the result on SA screen.

e. Repeat above procedures until all frequencies measured were complete.

Test Results

Please refer to Appendix A.
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5.1.7 Number of Hopping Frequency
Limit >15 non-overlapping channels

Kind of Test Site Shielded room

Test Setup
EUT ] Spectrum Analyzer
Attenuator
Test Instruments
Kind of Calibration | Calibration Test Date
Equipment BB Type S Date Due Date From Until
i‘r’;f;fe”: R&S FSV40 101512 | 2022/2/24 | 2023/2/23 | 2022/8/5 | 2022/8/9

Test Procedure

a. Check the calibration of the measuring instrument (SA) using either an internal calibrator or a known
signal from an external generator.

b. Turn onthe EUT and connect its antenna terminal to measurement via a low loss cable. Then set it
to any one measured frequency within its operating range and make sure the instrument is operated
in its linear range.

c. Setthe SA on MaxHold Mode, and then keep the EUT in hopping mode. Record all the signals from
each channel until each one has been recorded.

d. Setthe SA on View mode and then plot the result on SA screen.

Repeat above procedures until all frequencies measured were complete.

Test Results

Please refer to Appendix A.
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5.1.8 Dwell Time

Limit

Kind of Test Site

0.4s

Shielded room

Test Setup
EUT - Spectrum Analyzer
Attenuator
Test Instruments
Kind of Calibration | Calibration Test Date
Equipment BB Type S Date Due Date From Until
i‘r’;f;fe”: R&S FSV40 101512 | 2022/2/24 | 2023/2/23 | 2022/8/5 | 2022/8/9

Test Procedures

a. Check the calibration of the measuring instrument (SA) using either an internal calibrator or a known

signal from an external generator.

b. Turn on the EUT and connect its antenna terminal to measurement via a low loss cable. Then set it
to any one measured frequency within its operating range and make sure the instrument is operated
in its linear range.

c. Adjust the center frequency of SA on any frequency be measured and set SA to zero span mode.
And then, set RBW and VBW of spectrum analyzer to proper value.

d. Measure the time duration of one transmission on the measured frequency. And then plot the result
with time difference of this time duration.

e. Repeat above procedures until all different time-slot modes have been completed.

Test Results

Please refer to Appendix A.
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5.2 Mains Emission

5.2.1 Mains Conducted Emission
Limit

Mains Conducted Emission as defined in §15.207 must comply with the mains conducted emission limits.

Kind of Test Site Shielded room
Test Setup
EUT &
Support stand
LISN
80cI
|
Ground plane
Testreceive 'ml
M“ RN 1
Test Instruments
Kind of Calibration Calibration
Equipment HENITEBHITES RS =i Date Due Date
Two-Line V- Rohde & ENV216 101938 2021/9/23 2022/9/22
Network Schwarz
EMI Test R&S ESCI 1816063 2021/11/15 | 2022/11/14
Receiver
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Test Procedures

a. The EUT was placed 0.4 meters from the conducting wall of the shielded room with EUT being
connected to the power mains through a line impedance stabilization network (LISN). Other support
units were connected to the power mains through another LISN. The two LISNs provide 50 ohm/50
uH of coupling impedance for the measuring instrument.

b. Both lines of the power mains connected to the EUT were checked for maximum conducted
interference.

c. The frequency range from 150 kHz to 30 MHz was searched. Emission levels under (Limit — 20 dB)
was not recorded.

Note: The resolution bandwidth and video bandwidth of test receiver is 9 kHz for quasi-peak detection

(QP) and average detection (AV) at frequency 0.15 MHz — 30 MHz.

Test Results

Please refer to Appendix B.
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Appendix A: Test Results of Conducted Test

Test Result of 20 dB Bandwidth
GFSK

Channel Channel Frequency (MHz) | 20 dB Bandwidth (kHz)

Result
Low Channel 2402

941.10 Pass
941.10 Pass
941.10 Pass

Middle Channel 2441

High Channel 2480

Low Channel Middle Channel

Spectrum = Spectrum =
Ref Level 10.00 d8m Offset 1.00 dB8 & RBW 20 kHz Ref Level 10.00 dBm  Offset 1.00 B @ RBW 30 kHz
o att 20d8  SWT  63.2 us @ VBW 100 kHz Mode Auto FFT o att 20de  SWT 632 s @ VBW 100kHz  Mode Auto FFT
(@ 17K View @ 1Pk View
mM1[1] 28.74 dBm) M1[1] 29.51 dBm)|
d 2.40153846 GHz| d 2.44053846 GHz|
o dam o ma[1] 8.57 dBm) O cem ; ma1] 9.34 dBm|
1 -8.570 dB ¥ 2.40183520 GHz| d D 9.340 dB “' 2.44083520 GHz|
= —D1 -8.57 = —D1 -9.340 dBr
10 @B i 10BN A
n \, Vv
f i \
20 db - -20 dem -
i 2 28,570 T )2 -29.340 der
-
f [~ E |
40 dB -40 dem a
"\, 7 ™,
A o ot A o Sty
50 d 7 Fo 7 -50 dBm / -
¥ V \
60 dB . 5 50 dam
L A - ) e A
-70 dBm -70 dm
-80 ds = -80 dBm
F1 | F1 ‘
| |
CF 2.402 GHz 1001 pts Span 3.0 MHz CF 2.441 GHz 1001 pts Span 3.0 MHz
Marker Marker
Type | Ref | Tre | X-valua | Y¥-value | _Function | Function Result | Type | Ref | Trc | X-valus | ¥-value | _Function | Function Result |
11 1 2,40153846 GHz -28.74 dBm M1 1 2,44053846 GHz -25.51 dBm
p2| M1 1 941.1 kHz 0.63 d8 p2 M1 1 941.1 kHz 0.64 db
13 1 2.401B352 GHz -8.57 dBm M3 1 2,4408352 GHz -3.34 dBm
™ i
[ EECRERE ] [ EECRERE ]
a UG. 16:29:51 Date: 9.AUG.2022 16:34:32

High Channel

Spectrum o

Ref Level 10.00 dBm Offset 1.00 dB & RBW 30 kHz
Jo Att 20de  SWT 63.2us @ VBW 100 kHz  Mode Auto FFT

@ 1Pk view
M1[1] 30.27 dBm|
2.47953846 GHz|
0dBm ma[1] 10.14 dBm|
M3 2.47083520 GHz
R 01 -10.140 dBr "\-
| e TN
20 d LN
ML VAt
-30 dom D2 -30.140 dém I e \“"-\/
- —\
40 ds
P ™
50 d A v
- [~
50 dB /
e A
-70 dBm
-80 da
F1 |
|
CF 2.48 GHz 1001 pts Span 3.0 MHz
Marker
Type | Ref | Tre | X-valua | Y¥-value | _Function | Function Result |
M1 1 2,47953846 GHz -30.27 dém
pz| M1 1 941.1 kHz 0.58 d8
3 1 2.4798352 GHz -10.14 dBm
w
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8DPSK

Channel

Channel Frequency (MHz)

20 dB Bandwidth (kHz)

Result

Low Channel

2402

1243.80

Pass

Middle Channel

2441

1243.80

Pass

High Channel

2480

1243.80

Pass

Low Channel

Middle Channel

Spectrum = Spectrum =
Ref Level 10.00 d8m Offset 1.00 dB8 & RBW 20 kHz Ref Level 10.00 dBm  Offset 1.00 B @ RBW 30 kHz
o att 20d8  SWT  63.2 us @ VBW 100 kHz Mode Auto FFT o att 20de  SWT 632 s @ VBW 100kHz  Mode Auto FFT
(@ 17K View @ 1Pk View
mi[1] 28.66 dBm) M1[1] 29.59 dBm)|
d 2.40136763 GHz| d 2.44036763 GHz|
o dam o ma[1] 8.61 dBm) O cem ; ma1] 9.39 dBm|
1 -8.610 dB 2.40183520 GHz| _ “' 2.44083520 GHz|
-I0 dBm—{"'1 -8.610 dén 7 =t0rdBm——D1 -9.390 dér 1
[ YA / ~
e A | P
20 dB -20 dem Sy
.1__/ o | il A
i 2 2861 St D2 -29.390 der ;
/| / \
40 derr 40 dem / A
/ / \
AN
-50 df — — -50 dBm -
AT TN A | = fond Ry =N
-60 dB -60 dem
-70 dBm -70 dm
-80 dBm w2 -80 dBm F2
I | i \
| |
CF 2.402 GHz 1001 pts Span 3.0 MHz CF 2.441 GHz 1001 pts Span 3.0 MHz
Marker Marker
Type | Ref | Tre | X-valua | Y¥-value | _Function | Function Result | Type | Ref | Trc | X-valus | ¥-value | _Function | Function Result |
11 1 2,40136763 GHz -28.66 dBm M1 1 2,44036763 GHz -25.59 dBm
p2| M1 1 1.2438 MHz 1.25 dg p2 M1 1 1.2438 MHz 1.45 dB
13 1 2.401B352 GHz -8.61 dBm M3 1 2,4408352 GHz -3.33 dBm
™ i
CECCREE 1] [ TERCRREE ]
Date Daze
Spectrum o
Ref Level 10.00 dbm  Offset 1.00 dB @ RBW 30 kHz
o Att 20de  SWT  63.2 us @ VBW 100 kHz _Mode Auto FFT
(@ 1Pk view
M1[1] 30.17 ABm)
2.47936763 GHz|
0 dem - ma[1] 10.01 dBm|
13 2.47083520 GHz|
el 01 -10.010 dBm f'
A
20.b ALV AV W
R =i o4 —=
| Ngp
-38-dbrm D2 -30.010 jz-rn/_,"
f
40 dBm /’
-50 df = —
~ 7
e T e P~
-60 dB
-70 dBm
-80 dBrr .
F1
! |
CF 2.4B GHz 1001 pts Span 3.0 MHz
Marker
Type | Ref | Tre | X-valua | Y¥-value | _Function | Function Result |
11 1 2,47936763 GHz -30.17 dém
p2| M1 1 1.2438 MHz 1.19 dg
13 1 2.4798352 GHz -10.01 dBm
™
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Test Result of 99% Occupied Bandwidth

GFSK

Channel

Channel Frequency (MHz)

99% Bandwidth (kHz)

Low Channel

2402

905.09

Middle Channel

2441

905.09

High Channel

2480

905.09

Low Channel

Middle Channel

Spectrum = Spectrum =
Ref Level 10.00 dém  Offset 1.00 d& & RBW 30 kHz Ref Level 10.00 dBm  Offset 1.00 db @ RBW 30 kHz
o ate 20 d8  SWT  63.2 s @ VBW 100 kHz _Mode Auto FFT o att 20d8  SWT 63.2 ys @ VBW 100 kHz _Mode Auto FFT
@ 17k View @ 1Pk View
Mi[1] 8.59 dBm| mi[1] 9.35 dBm
d 2.40183520 GHz| d 2.44083520 GHz|
o dem o Oce Bw 905.094905095 kiHz, O cem " Oce By 905.094905095 kHz
10d x - h 2
10 dr A 10 dam fi
r N A
20 dB — - -+ -20 dem —
\ /\ 8 T1 v T
7 AT w RTARE
a0d p < -30 dan A \E
/ W
[ il r
40 den 40 dam
/v o 7 ~
50 d oL S 50 dem — St
Iy Yy \ A N \
60 dam—} - 60 dom—{— s
| A N g .
-70 dBm -70 dem
-80 dBm -80 dam
CF 2.402 GHz 1001 pts Span 3.0 MHz CF 2.441 GHz 1001 pts Span 3.0 MHz
Marker Marker
Type | Ref | Tre | X-valua | Y¥-value | _Function | Function Result | Type | Ref | Trc | X-valus | ¥-value | _Function | Function Result |
1 1 2.3018352 GHz -5.59 dém M1 1 2.4408352 GHz -5.35 dBm
T1 1 2,40155345 GHz ~26,76 dém Oce Bw 905,094805095 kHz T1 1 2,44055045 GHz -27.65 dem oOcc Bw 905,094905095 kHz
T2 1 2,4D245854 GHz -28,23 dBm T2 1 2,44145554 GHz -23,22 dBm
) ARRIREE ) SRR

High Channel

Spectrum

=)

Ref Level 10.00 dBm
Jo Att

Offset 1.00 dB w RBW 20 kHz

20de  SWT 63.2us @ VBW 100 kHz  Mode Auto FFT

@ 1Pk View

M1[1]
0 dem

Oce Bw
-10 dBiv x

10.14 dBm)|
2.47983520 GHz|
905.094905095 kHz,

Al

20 dB Tall

30 d 7

40 derr E

50 d

60 dB

L™

-70 dBm

-80 dBir

CF 2.48 GHz 1001 pts

Span 3.0 MHz

Marker

Type | Ref | Tre | X-valua | Y¥-value | _Function |
11 1

Function Result |

2.4798352 GHz
2,47955045 GHz
2.48045554 GHz

-10.14 dBm
-28.28 dBm
-30.04 dBm

T1 1
T2 1

Occ Bw

905,094905095 kHz
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8DPSK

Channel

Channel Frequency (MHz)

99% Bandwidth (kHz)

Low Channel

2402

1162.84

Middle Channel

2441

1159.84

High Channel

2480

1159.84

Low Channel

Middle Channel

17:0B:21

pe = pectrum =
Ref Level 10.00 d8m Offset 1.00 dB8 & RBW 20 kHz Ref Level 10.00 dBm  Offset 1.00 B @ RBW 30 kHz
o att 20d8  SWT  63.2 us @ VBW 100 kHz Mode Auto FFT o att 20de  SWT 632 s @ VBW 100kHz  Mode Auto FFT
(@ 17K View @ 1Pk View
mi[1] 8.62 dBm)| M1[1] 9.42 dBm)|
2.40183520 GHz| 2.44083520 GHz|
o dem oce By 1162837163 MH. 0.dém Occ By 5 M
" © Bw . 2 C B 1.159840160 MHz
-10 dem 7 -10 dBm
\J,J‘\
oy N LAY n
20 dB - -20 dem
ey T VAT
¥ N \x
-30d - < -30 derr
/ / b
/ \ ,f \
40 derr 7 L 40 dem 7 1y
/ \ ~ S \
-50 df a = -50 d&m —
A W Pee S T A ]
-60 dB -60 dem
-70 dBm -70 dm
-80 dBm -80 dBm
CF 2.402 GHz 1001 pts Span 3.0 MHz CF 2.441 GHz 1001 pts Span 3.0 MHz
Marker Marker
Type | Ref | Tre | X-valua | Y¥-value | _Function | Function Result | Type | Ref | Trc | X-valus | ¥-value | _Function | Function Result |
11 1 2,4018352 GHz -8.62 dBm M1 1 2,4408352 GHz -5,42 dBm
T1 1 2,40142158 GHz -25.69 dém Oce Bw 1162837163 MHz T1 1 2.44042158 GHz -26.54 dBm Occ Bw 1.15984016 MHz
T2 1 2,40258442 GHz -25.72 dBm T2 1 2,44158142 GHz -25.57 dBm
™ i
CECCREE 1] [ EECRERE ]
1é:51:18
Spectru o
Ref Level 10.00 dbm  Offset 1.00 dB @ RBW 30 kHz
o Att 20de  SWT  63.2 us @ VBW 100 kHz _Mode Auto FFT
(@ 1Pk view
M1[1] 10.00 dBm|
2.47983520 GHz|
b dem Oce Bw 1.159840160 MHz,
M1
-10 derr F'L
| \,,..-f‘-\‘
20 dB — - —
17 VAT
7 Ny
-30d
7
/
40 dBm .
40 § :
j‘ Y\
-50 df
[ v - RETE
POV e’ e SNV AN
60 dB
-70 dBm
-80 dBrr
CF 2.4B GHz 1001 pts Span 3.0 MHz
Marker
Type | Ref | Tre | X-valua | Y¥-value | _Function | Function Result |
11 1 2,4798352 GHz -10.00 dém
T1 1 2,47942158 GHz -27.31 dém Oce Bw 1.15084016 MHz
T2 1 248058142 GHz -26.73 dBm
—
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Test Result of Conducted Spurious Emissions, Tx Mode

GFSK

Low Channel

Middle Channel

16:40:25

Spectrul = Spectrum =
Ref Level 10.00 d8m  Offset 1.00 d2 & RBW 100 kHz Ref Level 10.00 dBm  Offset 1.00 B @ RBW 100 kHz
o Att 20d8  SWT 265 ms @ VBW 300 kHz  Mode Auto Sweep 20de  SWT 265 ms @ VBW 300kHz  Mode Auto Sweep
(@ 17K View
M1[1] 8.64 dBm)| M1[1] .48 dBm)|
2.402150 GHz| B 2.440980 GHz
b dem— m2[1] 56.87 dBm 0 dem mz[1] 56.65 dBm)
& 15.814500 GHz " 17.603870 GHz
-10 dB -10 day
-20 dBm -20 de
o dEm—HD1 -28.640 der Fodam—HD1 26480 derr
-40 dy 40 8
50 dB 50 dB
M mz
1
&0 dB 60 dBrh
-80 d -80 d8
Start 30.0 MHz 30000 pts Stop 26.5 GHz Start 30.0 MHz 30000 pts Stop 26.5 GHz
Marker Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result | Type | Ref | Tre | X-value | Y-value | _Function | Function Result |
11 1 2.40215 GHz -8.64 dém M1 1 2.44098 GHz —2.48 dém
1z 1 15.8145 GHz -56.87 dBm M2 1 17.60387 GHz -56.65 dBm
™ v i .
[ EEEEEEEN ARy
P =)
Ref Level 10.00 dém  Offset 1.00 dB @ RBW 100 kHz
o Att 20de  SWT 265 ms e VBW 300 kHz  Mode Auto Sweep
(@ 1Pk view
M1[1] 10.06 dBm|
2.479800 GHz|
0 dem m2[1] 56.43 dBm)
M 15.785390 GHz|
-10 dB
-20 der
-38-dBm—HD1 -30.060 dBrr
-40 des
-50 dB =
b
60 dérp
-80 db
Start 30.0 MHz 30000 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
11 1 2.4798 GHz -10.08 dém
1z 1 15.78539 GHz -56.43 dBm
™ v
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8DPSK

Low Channel

Middle Channel

-80 dB

Start 30,0 MHz 30000 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1 1 2.4798 GHz -9,08 dém
1z 1 15.78539 GHz -56.55 dBm
w v

: =) | (Spectrom =
Ref Level 10.00 d8m  Offset 1.00 d2 & RBW 100 kHz Ref Level 10.00 dBm  Offset 1.00 B @ RBW 100 kHz
o Att 20d8  SWT 265 ms @ VBW 300 kHz  Mode Auto Sweep o att 20de  SWT 265 ms @ VBW 300kHz  Mode Auto Sweep
(@ 17K View @ 1Pk View
M1[1] 8.04 dBm)| M1[1] 9.88 dBm)|
2.402150 GHz| P 2.440980 GHz|
0dem " m2[1] 55.92 dBm| 0 dém m2[1] 56.81 dBm)|
15.780970 GHz| M1 15.790680 GHz
-10 dB -10 day
-20 dBm -20 de
30 d e BdBm—HD1 20,680 B
-40 dy 40 8
50 dB 50 dB
T m
-60 dB -60 darh L
-80 d -80 d8
Start 30.0 MHz 30000 pts Stop 26.5 GHz Start 30.0 MHz 30000 pts Stop 26.5 GHz
Marker Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result | Type | Ref | Tre | X-value | Y-value | _Function | Function Result |
11 1 2.40215 GHz -8.04 dém M1 1 2.44098 GHz ~2.88 dém
1z 1 15.78097 GHz -55.92 dBm M2 1 15.79068 GHz -56.81 dBm
™ v i .
SRRRREED e ANRRREED
) oo
Ref Level 10.00 dém  Offset 1.00 dB @ RBW 100 kHz
o Att 20de  SWT 265 ms e VBW 300 kHz  Mode Auto Sweep
(@ 1Pk view
M1[1] 9.08 dBm|
2.479800 GHz|
0 dem m2[1] 56.55 dBm
M 15.785300 GHz|
-10 dB
-20 der
I EBm=H01 -29.080 dBm
-40 des
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Prufbericht - Nr.:
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CN22F021 (P15C-BT) 001

Test Result of Conducted Band Edge, Tx Mode

GFSK

Low Channel High Channel
' =) | (Specrum &
Ref Level 10.00 dBm  Offset 1.00 d8 e RBW 100 kHz Ref Level 10.00 dBm  Offset 1.00 0B & RBW 100 kHz
fo ALt 20dB  SWT  75.9 s @ VBW 300 kHz Mode Auto FFT jo Att 20dB8 SWT 94.7 ys @ VBW 300 kHz Mode Auto FFT
(@ 1Pk View @ 1Fk View
Mi[1] 7.72 dBm)| Mi[1] 9.28 dBm
2.4018380 GHz| 2.4798430 GHz|
0 dem mz[1] i62.32 dBm 0 cem m2[1] 67.21 dBm|
2.4 (allllll[l GHz| "" 2.4835000 GHz|
-10 dBn J L -10 dBr H
20 dB { \ 20d8 /
30 d D1 -27.720 dim ! ‘l R dBm fl
-0 der l - ~40 dan "
AR L
=50 df F T -50d ] +
60 dB M2 b 60 de J \.
f\ww\]”‘ ] A \"ﬂq' H
b el A AN e P I st g Henhosty s forr gl A e, e e i e b e | ol i Ay
-80 dBn -80 dBr
F1 -Il
Start 2.375 GHz 1001 pts Stop 2.405 GHz Start 2.47 GHz 1001 pts Stop 2.505 GHz
Marker Marker
Type | Ref | Tre | X-valua | Y¥-value | _Function | Function Result | Type | Ref | Trc | X-valus | ¥-value | _Function | Function Result |
[ 1 2.401838 GHz ~7.72 dem M1 1 2.479843 GHz -5.28 dBm
M2 1 2.4 GHz -62,32 dém M2 L 2.4835 GHz -67.21 dBm
w3 1 2.39998 GHz -62.23 dBm M3 1 2.491521 GHz -63.65 dBm
- . - g
[ CEREEREN ] [ EECRERE ]
16:40:34
1 Spectrun =
Ref Lovel 10.00 dBm  Offset 1.00 d8 e RBW 100 kHz Ref Level 10.00 dém  Offset 1,00 & & RBW 100 kHz
I ate 20d8  SWT _ 75.3 s @ VBW 300 kHz _ Made Auto FFT o att 20 dB  SWT  94.7 s @ VBW 300 kHz  Mode Auto FFT
@ 1Pk View @ 1Pk Yiew
M1[1] 7.71 dBm| mMi[1] -12.19 dBm)|
2.4018380 GHz| . 2.4798430 GHz|
0 dBm mM2[1] \2.80 dBm 0 M2[1] -67.52 dBm|
2.4900000 GHz| 2.4835000 GHz|
-10 der ;L\ -10 dem I
-20 dB i l 20 dem
- D1 -27.710 dBm 1 /
30 -
f ‘ 30 B 1555 750 dem—F
49 dbm H 40 dem -
AR |
Ss0d L 50 dem ;
y Ji
0 dB il oy 50 dam :
ot !
PR [T SN CCTRUY, TCRE TN Fo 20T TS Y G sl N I T ST L Y0 NN TN Ve A AT
-80 den -80 dem
F1 Fi
Start 2.375 GHz 1001 pts Stop 2.405 GHz Start 2,47 GHz 1001 pts Stop 2.505 GHz
Marker Marker
Type | Ref | Trc | X-value | ¥-value | _Function | Function Result | Type | Ref | Trc | X-value | v-value | Function | Function Result |
1 1 2.401838 GHz 771 dem M1 2.479843 GHz -12.19 dém
2 1 2.4 GHz -62,80 dém M2 1 2.4835 GHz -67.52 dBm
M3 1 2.39992 GHz -61,80 dBm M3 1 2.485122 GHz ~65.38 dBm
il ] )il [ EERRREE
16:54:02
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Test Result of Hopping Band Edge
GFSK

.
Middle Channel
Spectrum [%]
Ref Level 10.00 dém  Offset 1.00 dB & RBW 100 kHz
e att 20 d8  SWT 2465 s @ VBW 300 kkz  Mode Auto FET
@ 1FF View
Mi[1] 11.68 dBm
2.403790 GHz|
0 dBm mz[1] 65.59 dBm)
M1 2.400000 GHz|
-10 de
LA CAAALAR T AT TR
-20 dBy - e
O i
30 dBm—o; .31 680 dam !
<o |
-50 d
ey LJ‘mLMJH}Mnnun_.L
-80 db
Start 2.39 GHz 1001 pts Stop 2.5 GHz
Marker
Type | Ref | Tre | X-valua | Y¥-value | _Function | Function Result |
M1 1 2.4037% GHz -11.68 dem
Mz 1 2.4 GHz 55,52 dem
13 1 2.4835 GHz -65,05 dBm
= —
Measuring... QUERERLD S %
Dats

8DPSK

Middle Channel

Spectrum :%:

Ref Level 10.00 dBm Offset 1.00 dB & RBW 100 kHz

o art 20d8  SWT  245.5 us @ VBW 300 kHz _ Mode Auto FFT
(@ 1Pk view
MI[1] 11.94 dbm
2.417860 GHz|
odem m2[1] 65.94 dBm)
M1 2.400000 GHz|

=

-10 deir Y
20 nam—wwwwimwﬁﬂ 'iﬁ‘UL Lt I,”“‘,‘LL,,', i

-30 dBm—j

D1 -31.940 dBr t

-40 dBim

50 d

60 dBmery

] kI —

-80 dBrr
Start 2.39 GHz 1001 pts Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value | ¥-value | _Function | Function Result |
11 1 2.41786 GHz -11.94 dem
Mz 1 2.4 GHz -65.94 dém
13 1 2.4835 GHz -66.10 dBm

Measuring.. @ANRANILD WG Y
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Test Result of Hopping Channel Separation
GFSK

Adjacent
Channel : 20 dB Minimum
Channel . _—

Channel Frequency Bandwidth Limit Result

Separation
(MHz) (MHz) (kHz) (MHz)

0 2402 1.00 941.10 0.627 Pass
39 2441 1.00 941.10 0.627 Pass
78 2480 1.00 941.10 0.627 Pass

Low Channel Middle Channel

Spectrum = Spectrum =
Ref Level 10.00 d8m Offset 1.00 dB8 & RBW 20 kHz Ref Level 10.00 dBm  Offset 1.00 B @ RBW 30 kHz
o Att 20d8  SWT  63.2 us @ VBW 100 kHz Mode Auto FFT o att 20de  SWT 632 s @ VBW 100kHz  Mode Auto FFT
(@ 1Pk View @ 3Pk View @ 1Pk View
M1[1] 8.58 dBm| Mi[1] 8.45 dBm)|
2.40183470 GHz| 2.44083520 GHz|
0 dem , D2[3] 0.04 dB 0 cem . D2[1] 0.92 dB|
e D2 1.00400 MHz| - o2 ¥ 03 -995.00 kHz|
-10 dB 7 Sodem AT A T~ -
R 7=Af A S aA T
I 20 damy- h f f
-20 des . . Y . v = v =
s M e \ ~ LA A
NS Wy 5. o W "\
a0d / ya 15 der .
7 A
i ) ‘I\ -40 dem:
f T
-0 d - =
e
0 . - -50 dBm
[Sh.cer ESALANE
v
" -60 dem
60 d e W
. My VP -70 dem
70d
-80 dBm
s0d
CF 2.441 GHz 1001 pts Span 3.0 MHz
Start 2.401 GHz 1001 pts Stop 2,404 GHz Marker
Mmarker Type | Ref | Trc | X-valus | ¥-value | _Function | Function Result |
Type | Ref | Trc | X-value | Y-value | _Function | Function Result | M1 1 2.4408352 GHz -8.45 dém
11 1 2.4018347 GHz -8.58 dém p2 M1 1 -905.0 kHz -0.92 dB
oz Mi 3 1.004 MHz -0.04 dB D3 M1 1 1.001 MHz -0.51 dB
™ i
[ CEREEREN ] [ EECRERE ]
a \ 16:31:3 1 ate Al 2 16:25:58

High Channel

Spectrum o

Ref Level 10.00 dBm  Offset 1.00 dB e RBW 30 kHz
o att 20de  SWT  63.2 s @ VBW 100 kHz  Mode Auto FFT
@ 1Pk View@3Pk View

MI[1] 10.05 dbm
2.47883960 GHz|

0 dém p2[3] 0.05 dB
Do 995.00 kHz|

M=

10 db

=

ATt

\
-20 dB ~

30 d yoae v

40 d o \,\‘“

FG"dBm- e ——

Start 2.4779 GHz 1001 pts
Marker

Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1 1 2.47688396 GHz -10.05 dém
oz M1 3 995.0 kHz -0.05 db

Stop 2.4809 GHz




Prifbericht
Test Report No.

- Nr.:

CN22F021 (P15C-BT) 001

A TUVRheinland®
Seite A10 von A13

Page A10 of A13

8DPSK

Channel

Channel
Frequency
(MHz)

Adjacent
Channel
Separation
(MHz)

20 dB
Bandwidth
(kHz)

Minimum
Limit
(MHz)

Result

2402

1.00

1243.80

0.829

Pass

39

2441

1.00

1243.80

0.829

Pass

78

2480

1.00

1243.80

0.829

Pass

Low Channel

Middle Channel

Spectrum = Spectrum =
Ref Level 10.00 d8m Offset 1.00 dB8 & RBW 20 kHz Ref Level 10.00 dBm  Offset 1.00 B @ RBW 30 kHz
o Att 20d8  SWT  63.2 us @ VBW 100 kHz Mode Auto FFT o att 20de  SWT 632 s @ VBW 100kHz  Mode Auto FFT
(@ 1Pk View @ 3Pk View @ 1Pk View
mi[1] 7.69 dBm)| M1[1] 9.31 dBm)|
2.40183470 GHz| d 2.44083520 GHz|
0 dem " D2[3] 0.96 dB 0 dem i D2[1] 0.02 dB|
Dz 1.00400 MHz| - b2 ‘,1 D3 ~995.00 kHz|
10 dB Y -10 dBm—fpr 7
N AYE VA f
™A \ A ¥ \ vy Y A
P AP U R Wy - L \ [%aad RaA PV R T
o e ¥ NS o - ]
4 ™ 30 de;
-30d i - i
f it
o N 40 dem
/ \'\
i \ -50 dem
= G
- -
N\ -60 dem
-60 df =
V] 70 d8m
70d
-80 dBm
s0d
CF 2.441 GHz 1001 pts Span 3.0 MHz
Start 2.401 GHz 1001 pts Stop 2,404 GHz Marker
Mmarker Type | Ref | Trc | X-valus ¥-value | _Function | Function Result |
Type | Ref | Trc | X-value | Y-value | _Function | Function Result | M1 1 2.4408352 GHz -9.31 dém
11 1 2.4018347 GHz -7.69 dém p2 M1 1 -905.0 kHz -0.02 dB
oz Mi 3 1.004 MHz -0.96 dB D3 M1 1 1.001 MHz -0.01 dB
™ i
CECCREE 1] RECCREE ]
a \ 16:52:0 Date: 9.AUG.2022 17:05:39
Spectrum o
Ref Level 10.00 dbm  Offset 1.00 dB @ RBW 30 kHz
o Att 20de  SWT  63.2 us @ VBW 100 kHz _Mode Auto FFT
@ 1Pk View@3Pk View
M1[1] 9.93 dBm)|
2.47883960 GHz|
0 dém p2[3] 0.07 dB|
A1 .y 995.00 kHz|
10 dB * D
AWAYEN
-20 des ‘ T
a S
-30d ~
hY
0 d / \
f A
IR — , .
Aol EVAVAN I
-60 df —
w“"‘*,-«
=70 di
<0d
Start 2.4779 GHz 1001 pts Stop 2.4809 GHz
Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
11 1 2.4788396 GHz -9.93 dém
oz Mi 3 395.0 kHz -0.07 dB
™
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Test Result of Number of Hopping Frequency

Measured Quantity of .
Frequency Range . Limit Result
Hopping Channel
2400 to 2483.5 MHz 79 >15 Pass

GFSK

2400 MHz ~ 2441.5 MHz

2441.5 MHz ~ 2483.5 MHz

Spectrum

Spectrum

-

A A i A danatanng ?ﬁwﬁ\ﬂﬂﬂ,ﬁﬂﬁ TTTE YT TR XTI TYTTETON
AL T T R LhﬁH\HW\hVVVJUVJ/UJVUUuVHNLWMUM WYL

g

g d 40 dam H

50 de -50 dem "

jﬂ d -60 der 1

s

70 d -70 dem

o0 d -80 dem

Start 2.4 GHz 1001 pts Stop 2.4415 GHz Start 2.4415 GHz 1001 pts Stop 2.4835 GHz

Marker Marker

it

8DPSK

2400 MHz ~ 2441.5 MHz

2441.5 MHz ~ 2483.5 MHz

Spectrum

Ref Level 10.00 dBm Offset 1.00 dB & RBW 100 kHz
j Att 20de  SWT 94.9 us e« VBW 300 kHz Mode Auto FFT

@ 1Pk Max

jo ALt

Spectrum

Ref Level 10.00 dém  Offset

1.00 dB & RBW 100 kHz
20dd SWT 94.7 uys @ VBW 300 kHz Mode Auto FFT

@ 1Pk Max
0 dem 0 dém
10 d -10 d&m
aopd fi¥, Jn\v‘vLIUM’\ i “MP“W'J[. P‘ﬂf“ﬁ\l[”\ iy J'M\‘\M\J b "n" wnd“\f'llud nhy’hm’\ \yn”gﬂ oo mjl‘*r“xftf f H;A;TLU Jﬂ“l\‘n‘w\a} 4 ‘L\ILN\“JRI“\ bty Juﬂﬂ.‘nllv A lﬂ‘l
-30/ dém -30 dem |
-40 d&m ‘
-50 deém \
-60 dBn H\
o
-70 d8m
80 d -80 dem:
Start 2.4 GHz 1001 pts Stop 2.4415 GHz Start 2.4415 GHz 1001 pts Stop 2.4835 GHz
Marker Marker

-
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Test Result of Dwell Time
GFSK

Data Mod Number of transfer in a ; Pac;kagtge Dwell time Limit
ata viode 31.6 (79Hopping*0.4s) ranster ime

Result
(msec) (S) (S) =et

17 (times / 5 sec) * 6.32 =
1DH5 , 2.92 0.313725 0.4 Pass
107.44 times

1DH5

Spectrum = Spectrum =
Ref Level 10.00 dém  Offset 1.00 B @ RBW 100 kHz Ref Level 10.00 dBm  Offset 1.00 dB & RBW 100 kHz
o Att 20 dB @ SWT 55 @ VBW 300 kHz o At 20 dB & SWT 5ms @ VBW 300 kHz
SGL @LAP View
@ 1AP Clrw mi[1] 71.93 dBm)|
1.22000 ms|
od D2[1] 0.23 dB|
0 dem 2.92000 ms|
-10 dem
-10 dem T
-20 dem {
-20 fes
-30 dém T i | \| 'I| I
208 -40 dem
-40 g8 -50 dem
5 -60 dem
e -70 dem - -‘-
CF 2.441 GHz 1001 pts 500.0 ps/
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
CF 2.441 GHz 1001 pts 500.0 ms/ ML T 1.22 ms —71.93 dBm
Marker D2 M1 1 2.92 ms -0.23 db
— — e
) TN % [ n ] CTRT ™)
Date: 0.AUE.2022 1B:06:32 Date: §.AUG.2022 1B:06:4
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8DPSK

Data Mode

Number of transfer in a
31.6 (79Hopping*0.4s)

Package
transfer time
(msec)

Dwell time

(s)

Limit
(s)

Result

3DH5

17 (times / 5 sec) * 6.32 =
107.44 times

2.935

0.315336

0.4

Pass

3DH5

Spectrum = Spectrum =
Ref Level 10.00 dém  Offset 1.00 oB @ RBW 100 kHz RefLevel 10.00 dBm  Offset 1,00 dB @ RBW 100 kHz
lo Att 20 dB @ SWT 55 @ VBW 300 kHz o Att 20 dB @ SWT Sms @ VBW 300 kHz
SGL @1A4P View
@ 1AP Clrw mi[1] 70.75 dBm)|
1.21000 ms|
od D2[1] 7.46 dB|
0 dem 2.93500 ms|
-10 dem -
10d & ‘ i
-20 dem + ) ‘M
e -30 dBm l fl
30 48 l ‘
-40 dem 1 | | i I ’ | 1 I
-40 4B -50 dBm 1
50 -60 dem
0 0 A A - ;
CF 2.441 GHz 1001 pts 500.0 ps/
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
CF 2.441 GHz 1001 pts 500.0 ms/ ML 1.2l ms -70.75 dém
|Marker o2 Wi 1 2.935 ms -7.46 db
- - —
M ] [ N T e
,,,,, UG, 202 1 6 §.AUG.2022 17:16:39
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Appendix B: Test Results of Radiated Spurious Emissions & Mains

Conducted Emission Test
Band Edges, 2.31GHz ~ 2.9GHz

GFSK

Low Channel (Horizontal) Peak & Average

Low Channel (Vertical) Peak & Average

TV Rheinland
Mo, 458-18. Se

d.
enl i80, . Li
+B86

nkou Dist..Nex Taipei City 244, Taiwan(R.0.C.)
51791329

TUV Rheinland Taisan Lid,
Yo, 458-18, Sec 2.Fenliao, . Linkou Dist..New Taipei City 244, Taiwan(R.0.C.)
Tel:+886-2172-1000 Fax:+886-2172-1322

. ® - ®
TOVRheinland TOVRheinland
120Leve! (dBuVim) Date: 2022-08-14 120Level (dBuVim) Date: 2022-08-14
10| 110
4
4
90| 90
FCCNCCJIC Class B_PK FCCNCCIC Class B_PK
70| 70
[]

50l . . 50l -

30| 30

10| 10

2310 2400. 2500. 2600. 2700. 2800. 2900 2310 2400. 2500. 2600. 2700. 2800. 2000
Frequency (MHz) Frequency (MHz)
Read Limit Over APos TPos Read Limit Over  APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase HNote Freq Level Level Factor Line Limit Remark Pol/Phase MNote
MHz dBuV/m dBuvV  dB/m dBuv/m d8 cm deg MHz dBuV/m dBuv  dB/m dBuv/m d8 cm deg

1 2355.19 22.98 -14.42 37.40 54.00 -31.02 277 220 Average Horizontal CF 1 23.85 -14.52 37.57 54.00 -30. 17e 47 Average Vertical CF
2 2355.19 53.08 15.68 37.40 74.00 -20.92 277 220 Peak Horizontal 2 53.15 15.58 37.57 74.00 -20. 170 47 peak Vertical
3% 2402.00 66.18 30.55 37.63 54.00 14.18 277 220 Average  Horizontal CF 3 6 25.70 37.63 54.00 9 170 47 Average  Vertical CF
4 * 2402.00 98.28 6@.65 37.6 74.20 24.28 77 220 Peak Ho ontal 4* 93.. 55.80 37.63 74.80 19. 17e 47 Peak Vertical
5 2658.93 23.77 -14.23 38.00 54.00 -30.23 277 220 Average Horizontal CF 5 24.28 -13.73 38.81 54.00 -29. 17e 47 Average Vertical CF
6 2658.93 53.87 15.87 38.00 74.00 -20.13 277 220 Peak Horizontal 6 54.38 16.37 38.81 74.00 -19. 17 47 Peak Vertical
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GFSK

High Channel (Horizontal) Peak & Average

High Channel (Vertical) Peak & Average

TUV Rheinland Taiwan Lid, TUV Rheinland Taisan Lid,
No, 458-18, Fenliao, . Linkou Dist..New Taipei City 244, Taiwan(R.0.C.) No, 458-18. Sec 2.Fenliao, . Linkou Dist..New Taipei City 244, Taisan(R.0.C.)
Tel:+886-2172-1000 Fax:+B86-2172-1322 Tel:+886-2172-1000 Fax:+B86-2172-1322
S ® S ®
TUOVRheinland TOVRheinland
120Leve! (dBuVim) Date: 2022-08-14 120Level (dBuVim) Date: 2022-08-14
110 110
4
4
90| 90
FCCNCCJC Class B_PK FCCNCCIC Class B_PK
70 70
50l " o . 50 = — - Rdeiaadk -
30 30
10 10
2310 2400. 2500. 2600. 2700. 2800. 2900 2310 2400. 2500. 2600. 2700. 2800. 2900
Frequency (MHz) Frequency (MHz)
Read Limit Over APos TPos Read Limit Over  APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase HNote Freq Level Level Factor Line Limit Remark Pol/Phase MNote
MHz dBuV/m dBuvV  dB/m dBuv/m d8 cm deg MHz dBuV/m dBuv  dB/m dBuv/m d8 cm deg
1 2355.90 23.09 -14.31 37.40 54.00 -30.91 189 246 Average Horizontal CF 1 2312.60 37.26 54.00 -31.56 322 86 Average Vertical CF
2 2355.90 53.19 15.79 37.40 74.00 -20.81 189 246 Peak Horizontal 2 2312.60 37.26 74.00 -21.46 322 86 Peak Vertical
3% 2480.00 65.54 54.00 11.54 189 246 Average  Ho 1 3 * 2480.00 37.79 54.00 6§ 322 86 Average  Vertical CF
4 * 2480.00 95.64 7 74.20 189 246 Peak Ho 4 * 2480.00 37.79 74.e0 17.26 322 86 Peak Vertical
5 2781.53 24.34 -13.84 38.18 54.00 -29.66 189 246 Average Horizontal 5 2787.19 38.19 54.00 -29.52 322 86 Average Vertical CF
6 2781.53 54.44 16.26 38.18 74.80 -19.56 189 246 Peak Horizontal 6 2787.19 38.19 74.00 -19.42 322 86 Peak Vertical
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8DPSK

Low Channel (Horizontal) Peak & Average

Low Channel (Vertical) Peak & Average

TUV Rheinland Taiwan Lid, TUV Rheinland Taisan Lid,
No. 458-18, Fenliao, . Linkou Dist..Nex Taipei City 244, Taisan(R.0.C.) No, 458-18, Sec 2. Fenliao, . Linkou Dist..Nex Taipei City 244, Taiwan(R.0.C.)
Tel:+886-2172-1000 Fax:+B86-2172-1322 Tel:+886-2172-1000 Fax:+B86-2172-1322
S ® S ®
TUOVRheinland TOVRheinland
120Leve! (dBuVim) Date: 2022-08-14 120Level (dBuVim) Date: 2022-08-14
110 110
4 4
90| 90
FCCNCCJC Class B_PK FCCNCCIC Class B_PK
70 70
50| o = 50l T
30 30
10 10
2310 2400. 2500. 2600. 2700. 2800. 2900 2310 2400. 2500. 2600. 2700. 2800. 2900
Frequency (MHz) Frequency (MHz)
Read Limit Over APos TPos Read Limit Over  APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase HNote Freq Level Level Factor Line Limit Remark Pol/Phase MNote
MHz dBuV/m dBuvV  dB/m dBuv/m d8 cm deg MHz dBuV/m dBuv  dB/m dBuv/m d8 cm deg
1 2371.60 23.29 -14.20 37.49 54.00 -30.71 276 233 Average Horizontal CF 1 2385.40 .56 -4.99 37.55 54.00 -21.44 172 48 Average Vertical CF
2 2371.60 53.39 15.90 37.49 74.00 -20.61 276 233 Peak Horizontal 2 2385.40 52.66 15.11 37.55 172 48 Peak Vertical
3 2402.00 64.98 27.35 37. 54.00 10.98 276 Average Ho! 1 3 2402.00 62.90 25.27 37.63 172 48 Average vertical CF
4 * 2402.00 95.08 57.45 3 74.20 21.08 276 Peak Ho 4 * 2402.00 3.8 55.37 17. 48 Peak Vertical
5 2897.52 24.16 -14.25 38.41 54.00 -29.84 276 233 Average Horizontal 5 2629.19 .23 -13.77 . -29. 172 48 Average Vertical CF
6 2897.52 54.26 15.85 38.41 74.00 -19.74 276 233 Peak Horizontal 6 2629.19 .33 16.33 38.00 74.80 -19.67 172 48 Peak Vertical
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8DPSK

High Channel (Horizontal) Peak & Average

High Channel (Vertical) Peak & Average

TUV Rheinland Taiwan Lid, TUV Rheinland Taisan Lid,
No, 458-18, Fenliao, . Linkou Dist..New Taipei City 244, Taiwan(R.0.C.) No, 458-18. Sec 2.Fenliao, . Linkou Dist..New Taipei City 244, Taisan(R.0.C.)
Tel:+886-2172-1000 Fax:+B86-2172-1322 Tel:+886-2172-1000 Fax:+B86-2172-1322
S ® S ®
TUOVRheinland TOVRheinland
120Leve! (dBuVim) Date: 2022-08-14 120Level (dBuVim) Date: 2022-08-14
110 110
4 4
90| 90
FCCNCCJC Class B_PK FCCNCCIC Class B_PK
70 70
- p " " " . " - 8 50 - )
30 30
10 10
2310 2400. 2500. 2600. 2700. 2800. 2900 2310 2400. 2500. 2600. 2700. 2800. 2900
Frequency (MHz) Frequency (MHz)
Read Limit Over APos TPos Read Limit Over  APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase HNote Freq Level Level Factor Line Limit Remark Pol/Phase MNote
MHz dBuV/m dBuvV  dB/m dBuv/m d8 cm deg MHz dBuV/m dBuv  dB/m dBuv/m d8 cm deg
1 2378.79 22.87 -14.66 37.53 54.00 -31.13 310 72 Average Horizontal CF 1 2361.68 22.39 -15.05 37.44 54.00 282 70 Average Vertical CF
2 2378.79 52.97 15.44 37.53 74.00 -21.83 310 72 Peak Horizontal 2 2361.68 52.49 15.05 37.44 74.00 282 70 Peak Vertical
3 2480.00 65.38 27.59 37.79 54.00 310 72 Average Ho 1 3 2480.00 65.51 27.72 37.79 54.00 282 70 Average Vertical CF
4 * 2480.00 95.48 37.7 74.20 318 72 Peak Ho 4 * 2480.00 95.51 79 74.00 282 78 Peak Vertical
5 2690.55 24.17 -13.74 37.91 54.00 -29.83 31e 72 Average Horizontal 5 2827.90 24.59 - 18 54.00 282 7@ Average Vertical CF
6 2690.55 54.27 16.36 37.91 74.00 -19.73 310 72 Peak Horizontal 6 2827.9@ 54.69 16.51 38.18 74.00 282 7@ Peak Vertical
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Spurious Emissions, Tx Mode, 9kHz ~ 30MHz

8DPSK

High Channel(Open) 9kHz~150kHz

High Channel(Open) 150kHz~30MHz

TUV Rheinland Taiwan Lid, TUV Rheinland Taiwan Lid,
No. 458-18, enliao. . Linkou Dist.. Nex Taipei City 244, Taisan(R.0.C.) No, 458-18, . Fenl iao. .. New Taipei City 244, Taisan(R.0.C.)
Tel:+886-2172-1000 Fax: +B86-2172-1322 Tel:+886-2172-1000 Fax: +886-2172-1322
4 s X .
TOVRheinland TOVRheinland
13 Level (dBuVim) Date: 2022-08-15 131 Level (dBuVim) Date: 2022-08-15
120 — 120
e —— R 72 T -
100 100|
80| 80)
60| 1 60|
2 FCCNCCIC Cu: B_P|
40 4 - . e~ A ICC.IC Class B
" T el
20| 20
0.009 015 0.151. 3 5 7. 9. . 13. 15. 17. 19. 21, 23. 25. 7. 29. 30
Frequency (MHz) Frequency (MHz)
Read Limit Over APos TPos Read Limit Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase Note Freq Level Level Factor Line Limit Remark Pol/Phase Note
MHz dBuV/m dBuv dB/m dBuv/m dB m deg MHz dBuV/m dBuv dB/m dBuv/m dB m deg
1 ©.03 57.78 38.59 19.19 119.13 -61.35 100 290 QP Open 1 1.11 49.82 30.54 19.28 66.74 -16.92 100 137 QP Open
2 8.05 40.74 21.50 19.24 113.11 -72.37 100 158 QP Open 2 9.25 34.01 12.88 21.13 69.50 -35.49 100 328 QP Open
: 4 ©.08 34.34 15.73 18.61 109.34 -75.00 100 174 QP Open 3 14.60 36.11 14.28 21.83 69.50 -33.39 100 205 QP Open
4 ©.10 35.93 17.67 18.26 107.76 -71.83 1ee 157 QP Open 4 19.10 35.74 13.60 22.14 69.50 -33.76 100 179 QP Open
5 ©.12 33.40 15.10 18.30 105.75 -72.35 100 133 QP Open 5 25.22 36.21 13.77 22.44 69.50 -33.29 100 87 QP Open
6 ©.14 33.33 14.96 18.37 104.52 -71.19 100 51 QP Open 6 29.64 35.96 13.33 22.63 69.50 -33.54 100 210 QP Open




Prifbericht - Nr.:

Test Report No.

CN22F021 (P15C-BT) 001

A TUVRheinland®

Seite B6 von B14
Page B6 of B14

Spurious Emissions, Tx Mode, 30MHz ~ 1GHz

8DPSK

High Channel (Horizontal)

High Channel (Vertical)

TOVRheinland

TUV Rheinland Te
Yo, 458-18,
Tel:+886-2

1000 Fax:+886

enl iao, . Linkou Dist..New Taipei City 244, Taisan(R.0.C.)
§-D179-1329

S ®
TUVRheinland

TUV Rheinland Taisan Lid,
Yo, 458-18, 2.Fenliao, . Linkou Dist..New Taipei City 244, Taiwan(R.0.C.)
Tel:+886-21 Fax:+886-2172-1322

. F
1000

dwpwN e

apLevel (dBuVim)

Date: 2022-08-15

70
60|
FCC,NCC/IC Class B_PK
50
40,
2 ¥ 4

30| 2
20,
10)

30 100 200. 300. 400. 500. 600. 700. 800. 900, 1000

Frequency (MHz)
Read Limit Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase HNote
MHz dBuV/m  dBuV  dB/m dBuV/m a8 cm ~ deg

69.77 36.37 44.93 -8.56 40.00 -3.63 150 204 QP Horizontal

161.92 33.83 39.77 -5.94 43.50 -9.67 150 259 QP Horizontal

232.73 36.03 43.03 -7.00 46.00 -9.97 158 177 QP Horizontal

515.97 34.50 35.93 -1.43 46.00 -11.50 150 84 QP Horizontal

753.62 31.36 28.70 2.66 46.00 -14.64 150 68 QP Horizontal

845.77 33.09 29.36 3.73 46.60 -12.91 150 102 QP Horizontal

apLevel (dBuVim)

Date: 2022-08-15

70

60

FCCNCC/IC Class B_PK
50
40
1 fotv

i L WW""‘W"’W W

20

10|

30 100, 200. 300. 4 500, 600. 700. 800. 900. 1000
Frequency (MHz)
Read Limit Over  APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase Note
MHz dBuV/m dBuv  dB/m dBuv/m d8 cm deg

1 69.77 31.36 39.92 -8.56 40.00 -8.64 150 348 QP Vertical
2 162.89 28.41 34.35 -5.94 43.50 -15.89 150 277 QP Vertical
3 299.66 26.28 31.01 -4.73 46.00 -19.72 150 100 QP Vertical
4 504.33 29.86 31.62 -1.76 46.00 -16.14 158 132 QP Vertical
5 736.16 30.59 28.42 2.17 46.00 -15.41 158 36 QP Vertical
6 975.75 34.74 28.95 5.79 54.00 -19.26 150 245 QP Vertical




Prufbericht - Nr.:
Test Report No.

CN22F021 (P15C-BT) 001

A TUVRheinland®

Seite B7 von B14
Page B7 of B14

Spurious Emissions, Tx Mode, 1GHz ~ 26.5GHz

GFSK

Low Channel (Horizontal)

Low Channel (Vertical)

TUV Rheinland Taiwan Lid

TUV Rheinland Taiwan Lid,
No, 458-18, Sec 2. Fenliao, . Linkou Dist..Nex Taipei City 244, Taiwan(R.0.C. Vo, 458-18.Sec 2.Fenliao,.Linkou Dist..New Taipei City 244, Taiwan(R.0.C.)
g Tel:+886-2172-1000 Fax:+B86-2172-1322 g Tel:+886-2172-1000 Fax:+B86-2172-1322
S ® 5 ®
TUVRheinland TOVRheinland
1201eve! (dBuVim) Date: 2022-08-18 120Level (dBuVim) Date: 2022-08-18
110| 110,
90| 90|
FCCNCCC Class B_PK FCCNCCJC Class B_PK
70| 70|
50| 1 50| N
30| 30|
10 10|
1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26500 1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26500
Frequency (MHz) Frequency (MHz)
Read Limit Over APos TPos Read Limit Over  APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase Note Freq Level Level Factor Line Limit Remark Pol/Phase Note
MHz dBuV/m dBuv dB/m dBuv/m dB cm deg MHz dBuV/m dBuv  dB/m dBuv/m dB m deg
1 4804.00 46.24 56.11 -9.87 74.00 -27.76 284 33 Peak Horizontal 1 4804.00 42.40 52.27 -9.87 74.00 -31.60 3e0 72 Peak Vertical
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GFSK
Middle Channel (Horizontal) Middle Channel (Vertical)

TUV Rheinland Taiwan Lid.

TUV Rheinland an Lt
No, 458-1 Fenliao, . Linkou Dist..New Taipei City . Taisan(R.0.C. Vo, 458- 2. Fenliao, . Linkou Dist..Nex Taipei City 244, Taiwan(R.0.(
Tel:+886-21 1000 Fax:+886-2172-1322 Tel 1000 Fax:+886-2172-1322
TUOVRheinland TOVRheinland
1201eve! (dBuVim) Date: 2022-08-18 120Level (dBuVim) Date: 2022-08-18
110| 110,
90| 90|
FCCNCCC Class B_PK FCCNCCJC Class B_PK
70| 70|
50| 1 50|
1
30| 30|
10 10
1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26500 1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26500
Frequency (MHz) Frequency (MHz)
Read Limit Over APos TPos Read Limit Over  APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase Note Freq Level Level Factor Line Limit Remark Pol/Phase Note
MHz dBuV/m dBuv dB/m dBuv/m dB cm deg MHz dBuV/m dBuv  dB/m dBuv/m dB m deg
4882.00 38.15 47.93 -9.78 74.00 -35.85 3e0 124 Peak Vertical

1 4882.00 42.95 52.73 -9.78 74.80 -31.5 100 173 Peak Horizontal 1
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GFSK

High Channel (Horizontal) High Channel (Vertical)

TUV Rheinland an Lt TUV Rheinland Taisan Lid,
No, 458-1 Fenliao, . Linkou Dist..Nex Taipei City . Taisan(R.0.C. No, 458-1 2.Fenliao, . Linkou Dist..New Taipei City 244, Taiwan(R.0.(
Tel:+886-21 1000 Fax:+886-2172-1322 Tel 1000 Fax:+886-2172-1322
TUOVRheinland TOVRheinland
1201eve! (dBuVim) Date: 2022-08-18 120Level (dBuVim) Date: 2022-08-18
110| 110,
90| 90
FCCNCCC Class B_PK FCCNCCJC Class B_PK
70| 70|
50| 1 50| 1
30| 30|
10| 10
1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26500 1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26500
Frequency (MH2) Frequency (MHz)
Read Limit Over APos TPos Read Limit Over  APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase Note Freq Level Level Factor Line Limit Remark Pol/Phase Note
MHz dBuV/m dBuv dB/m dBuv/m dB cm deg MHz dBuV/m dBuv  dB/m dBuv/m dB m deg
1 4960.00 47.29 56.83 -9.54 74.00 -26.71 300 312 Peak Horizontal 1 4960.00 44.36 53.90 -9.54 74.00 -29.64 400 260 Peak Vertical
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8DPSK

Low Channel (Horizontal)

Low Channel (Vertical)

1d
Fenl iao, . Linkou Dist..Nex Taipei
1000 Fax: +886-2172-1322

. Taiwan(R.0.C.

TUV Rheinland Taiwan Ltd.
No. 458-1 2 Linkou Dist..Nes Taipei City 244, Taiwan(R.0.C.)
>-1999

2. Fenl iao,
1000 Fax:+886-21

2 ® 3 ®
TUVRheinland TUVRheinland
120Level (dBuVim) Date: 2022-08-15 420Level (d4BuVim) Date: 2022-08-15
110| 110|
90| 90|
FCCNCC,IC Class B_PK FCCNCC,IC Class B_PK
70| 70
2
50| 50|
1
30| 30,
10| 10|
1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26500 1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26500
Frequency (MHz) Frequency (MHz)
Read Limit Over APos TPos Read Limit Over APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase Note Freq Level Level Factor Line Limit Remark Pol/Phase Note
MHz dBuV/m  dBuV  dB/m dBuV/m d8 cm  deg MHz dBuV/m  dBuV  dB/m dBuV/m ds cm  deg
Horizontal CF 1 4804.00 37.75 47.62 -9.87 74.00 -36.25 300 205 Peak Vertical

4804.00 24.04 33.91 -9.87 54.00 -29.96 150 7 Average
2 4804.00 54.14 64.01 -9.87 74.00 -19.86 150 7 Peak

Horizontal
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8DPSK

Middle Channel (Horizontal) Middle Channel (Vertical)

TV Rheinland Taiwan Lid TUV Rheinland Taiwan Lid.

Yo. 458-18, Sec 2.Fenliao, . Linkou Dist..Nex Taipei City 244, Taiwan(R.0.C. No. 458-18, Sec 2. Fenliao, . Linkou Dist..Nex Taipei City 244, Taiwan(R.0.C.)
g Tel:+886-2172-1000 Fax:+886-2172-1322 g Tel :+886-2172-1000 Fax:+886-2172-1322

3 ® 5 ®
TUVRheinland TOVRheinland
1201eve! (dBuVim) Date: 2022-08-18 120Level (dBuVim) Date: 2022-08-18
110| 110,
90| 90
FCCNCCC Class B_PK FCCNCCJC Class B_PK
70| 70|
50| 50|
3 1
30| 30|
10| 10
1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26500 1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26500
Frequency (MHz) Frequency (MHz)
Read Limit Over APos TPos Read Limit Over  APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase Note Freq Level Level Factor Line Limit Remark Pol/Phase Note
MHz dBuV/m dBuv dB/m dBuv/m dB cm deg MHz dBuV/m dBuv  dB/m dBuv/m dB m deg
1 4882.00 39.59 49.37 -9.78 74.00 -34.41 300 92 Peak Horizontal 1 4882.00 38.40 48.18 -9.78 74.00 -35.60 347 360 Peak Vertical




Prufbericht - Nr.:
Test Report No.

CN22F021 (P15C-BT) 001

A TUVRheinland®

Seite B12 von B14
Page B12 of B14

8DPSK

High Channel (Horizontal)

High Channel (Vertical)

TUV Rheinland Taiwan Lid
58—

TUV Rheinland Taiwan Lid.
58-1 2.F

No. 458-18 Fenliao, . Linkou Dist..Nex Taipei City 244, Taiwan(R.0.C. Yo, 4 . Fenliao, . Linkou Dist..New Taipei City 244, Taiwan(R.0.C.)
Tel:+886-21 1000 Fax:+886-2172-1322 Tel:-886 1000 Fax:+B886-2172-1322
S ® 5 ®
TOVRheinland TOVRheinland

120Level (dBuVim) Date: 2022-08-15 420Level (d4BuVim) Date: 2022-08-15

10| 10

90| 90

FCCNCCIIC Class B_PK FCCNCCIC Class B_PK
70| 2 70
& 2

50| 50

30| 30

10| 10

1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 24000. 26500 1000 4000. 6000. 8000. 10000. 12000. 14000, 16000. 18000. 20000. 22000. 24000. 26500
Frequency (MHz) Frequency (MHz)
Read Limit Over APos TPos Read Limit Over  APos TPos
Freq Level Level Factor Line Limit Remark Pol/Phase MNote Freq Level Level Factor Line Limit Remark Pol/Phase MNote
MHz dBuV/m dBuv d8/m dBuv/m d8 cm deg MHz dBuV/m dBuv  dB/m dBuv/m d8 cm deg

1 4960.00 34.21 43.75 -9.54 54.00 -19.79 200 194 Average Horizontal cf 1 4960.00 25.37 34.91 -9.54 54.00 -28.63 200 50 Average Vertical cf
2 4960.00 64.31 73.85 -9.54 74.00 -9.69 200 194 Peak Horizontal 2 4960.00 55.47 65.01 -9.54 74.00 -18.53 200 50 Peak Vertical

3 7440.00 51.64 58.99 -7.35 74.00 -22.36 200 194 Peak Horizontal
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Mains Conducted Emission, 150kHz ~ 30MHz

EUT with Type-C Cable

(Line)

(Neutral)

TU¥ Rheinland Taiman Lid,
Mo, 458-18, 5e¢ 2, Fenlign,, Linkol
Tel ; +886-21T2-1000 Fau; +885-2172-132:

- ®
TUVRheinland

Dist,,MNem Taipei City 244, Taiman(R,0,C,)
2

- @
TUVRheinland

TUY Rheinland Taiman Lid,
flo, 458-18, 52¢ 2, Fenligo, , Linkol Dist, New Taipei City 244, Taiman(R.0,C.)
Tel ;+§86-21 121000 Faa; +BEG-21 721322

Date: 2022-08-13

FCCNCCOMCCLIC-CLASS B (OP)

FCCNCCMCCLIC-CLASS B (AV)
| FCGNCGVCCLIC CLASS B (),

apLevel (dBuv)y Date: 2022.08-13 - Level (dBuv)

70 70

sl FCONCOMCCLIC-CLASS B (OP) 60

50| ’w 50

10) 0

30 30

20 20

10 10

0 0

o 02 05 1 2 5 10 20 30 oas 02 0s
Frequency (MHz)
Trace: 1 Trace: 1
Read Limit  Over Read

Freq Level Level Factor Line Limit Remark Pol/Phase Hote Freq Level Level Factor
Wiz dewv  dsuv  dB  dBuv b Wiz dbuv  dBuv  db
1 2.19 5.95 -0.63 9.6 54.22 -45.24 Average  linel 1 019 8.46 -1.13 9.59
2 2.19 22.51 12.90 9.61 64,22 -3L.71 QP linel 2 8.19 22.15 12.56 9.59
3 @.32 9.35 -2.26 9.61 5@.37 -41.82 Average 1linel 3 a.3e 9.13 -0.46 9.59
4 @.32 20.84 10.43 9.61 6@.37 -42.33 QP 1linel 4 @.32 19.40 9.81 9.59
s ©.47 18,85 5.21 9.6 46.45 -31.65 Average  linel s 0,46 11.46 1.8 9.60
B 0.47 29,44 15.52 9.62 56.45 -27.84 Ql Tinel & 0,46 24.20 14.60 9.60
7 1.75 7.27 -2.38 9.65 46.00 -38.73 Average  linel 7 1.50 6.25 -3.37 9.6
] 1.75 18.42 4.77 9.65 56.00 -31.58 QP linel 8 1.50 1@.81 1.19 9.62
El 7.93 7.41 -2.3@ 9.71 50.0Q -42.59 Average 1linel El 7.62 6.91 -2.81 9.72
12 7.93 16.99 7.28 9.71 6@.02 -43.01 QP 1linel 1@ 7.62 15.25 5.53 9.72
1 14.42 10.61 0.55 9.75 50.80 -39.39 werage  linel 11 15.00 9.6 -2.12 5.7
1z 14.42 24,51 15.08 9.7 60.80 -35.19 QF Tinel 12 15.00 22.46 12,65 5.7

1 2 5 10 20 30
Frequency (MHz)

Limit Over

Line Limit Remark Pol/Phase HNote
dEuY dE

53.97 -45.51 Awverage  neutral

63.97 -41.82 QF neutral

50.12 -40.99 Average  neutral

60.12 -40.72 QF neutral

46.73 -35.27 Average  neutral

56.73 -32.53 QF neutral

46.0@ -39.75 Average  neutral

56.00 -45.19 QF neutral

50.00 -43.09 Average  neutral

£0.00 -44.75 QF neutral

50.00 -40.34 Average  neutral

50.00 -37.54 QF neutral
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EUT with Lightning Cable

(Line) (Neutral)

TU¥ Rheinland Taiman Lid, TUY Rheinland Taiman Lid,
Mo, 455-18, 5¢¢ 2, Fenlias,, Linkol Dist,,MNem Taipei City 244, Taiman(R,0.C.) Moo, 498-18, 5¢c 2, Fenligo,, Linkol Dist, e Taipei City 244, Tainan(R0.C.)
Tel ;+B3G-2172°1 000 Fan; +356-21 121322 Tel ;+§86-21 121000 Faa; +BEG-21 721322

TOVRheinland TOVRheinland
ggLevel (dBuvy Date: 2022-08-13 apLevel (dBuv) Date: 2022.08-13
70| 70,
60l FCONCCMCCLIC-CLASS B (QP) 60 FCONCONCCLIC-CLASS B (OP)
50l FCC,NCCVCCLIC CLASS B (AV) 50 FCCNCCVCCLIC-CLASS B (AV)
| I O T N B | I I I O I
10| 10
30| 30,
20| 20,
10 g 10
0| 0
o 02 0.5 1 2 5 10 20 30 oas 02 05 1 2 5 10 20 30
Frequency (MHz) Frequency (MHz)
Trace: 1 Trace: 1
Read Limit  Over Read Limit Over
Freq Level Level Factor Line Limit Remark Pol/Phase Hote Freq Level Level Factor Line Limit Remark Pol/Phase HNote
HHz ~ dBWY  dBuV d&  dBuv db HHz ~ dBuv  dBUV dB dBuv dE
1 2.19 8.36 -1.25 9.6l 54.22 -45.86 Average  linel 1 @.15 8.52 -1.07 ©9.59 55.88 -47.36 Average  neutral
2 2.19 22.51 12.8@ 9.6l €4.22 -41.71 QF linel 2 2.15 18.06 8.47 ©9.59 65.88 -47.82 QF neutral
3 a.3a 8.47 -1.14 9.61 5@.37 -41.9@ Average linel 3 a.19 9.20 -@.59 9.59 54.18 -45.18 Average neutral
a4 @.32 18.98 .37 9.61 6@.37 -41.39 QP linel 4 @.19 22.17 12.58 9.59 B4.18 -42.0Q1 QP neutral
H 0.47 12.73  3.11  9.62 46.60 -33.57 Average  linel 5 @.35 10.17 @.57 9.60 48.88 -38.71 Average  neutral
6 0.47 26.51 16.59 9.62 56.60 -30.09 QP linel & @.35 21.95 12,35 ©.60 58.58 -36.93 QP neutral
7 2.75 7.72 -1.8L 9.63 46.00 -38.28 Average  linel 7 @.47 14.73 5.13 9.60 46.56 -31.83 Average  neutral
8 2.75 16.12 6.47 9.63 56.00 -39.90 QF linel 8 @.47 29.50 19.90 ©9.60 56.56 -27.06 QF neutral
9 4.9 5.58 -4.11 9.69 46.0Q -42.42 Average linel a 1.12 8.39 -1.21 9.62 46.00 -37.61 Average neutral
1@ 4.96 12.47 2.78 9.69 56.0Q -43.53 QP linel lae 1.12 17.55 7.95 9.6@ 56.00 -38.45 QP neutral
11 14.56  ©9.41 -8.32  9.75 50.00 -40.59 Average  linel 1 14.35 10.65 @.92 9.78 50.00 -39.32 Average  neutral
12 14.56 22.30 12.57 9.75 60Q.00 -37.70 QP linel 12 14.35 24.50 15.02 9.78 60.00 -35.20 QP neutral
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