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1. GENERAL INFORMATION

1.1 Notes of the test report

The test report may only be reproduced or published in full. Reproduction or publication of extracts
from the report requires the prior written permission of BV 7Layers Communications Technology
(Shenzhen) Co., Ltd. The test results relate only to individual items of the samples which have been
tested. The certification and accreditation identifiers used in this report shall not be applicable to the
tested or calibrated samples thereof. The manufacturer shall not mark the tested samples or items
(or a separate part of the item) with the identifiers of certification and accreditation to mislead
relevant parties about the tested samples or items.

1.2 Information about the testing laboratory

Company: BV 7Layers Communications Technology (Shenzhen) Co., Ltd

Address: Room B37, Warehouse A5, No.3 Chiwan 4th Road, Zhaoshang
Street, Nanshan District Shenzhen, Guangdong, People’s Republic
of China

City: Shenzhen

Country or Region: P.R.China

Tel: +86 755 8869 6566

Fax: +86 755 8869 6577

Email: customerservice.sw@bureauveritas.com

Designation Number: | CN1171

Registration number: 525120

1.3 Applicant’s details

Company: Yanfeng Visteon Automotive Electronics Co.,Ltd.
Address: 300# Minolta Road Songjiang County

City: Shanghai

Country or Region: China

Contacted person: Chen Jia

Tel: 15365082940

Email: uchej536@yanfeng.com

1.4 Manufacturer’s details

Company: Yanfeng Visteon Automotive Electronics Co.,Ltd.

Address: 300# Minolta Road Songjiang County

City: Shanghai

Country or Region: China

Contacted person: Chen Jia

Tel: 15365082940

Email: uchej536@yanfeng.com

BV 7Layers Communications Technology (Shenzhen) Co., Ltd Page number:2 of 38
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1.5 Test Environment

Date of Receipt of test sample: 2024/4/30

Testing Start Date: 2024/4/30

Testing End Date: 2024/6/27

Environmental Data: Temperature (°C) Humidity (%)
Ambient 25 40
Maximum Extreme 85
Minimum Extreme -40
Normal Supply Voltage (V d.c.): 5.5

Maximum Extreme Supply Voltage (V d.c.): 5.6

Minimum Extreme Supply Voltage (V d.c.): 5.2

2 DESCRIPTION OF THE DEVICE UNDER TEST

2.1Final Equipment Build Status

Frequency Range:

2.410GHz~2.475GHz

Number of Channel: 13
Modulation Type: GFSK

Power Supply: DC supply
Software Revision: ADI 2.0.4
Hardware Revision: PWB25585A10

SN or Sample: L640000075/Samplel#
Antenna type: Refer to Note

Antenna connector:

Refer to Note

BV 7Layers Communications Technology (Shenzhen) Co., Ltd

Tel: +86 755 8869 6566
Fax: +86 755 8869 6577

Page number:3 of 38
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Antenna requirement (FCC Part 15.203)

An intentional radiator antenna shall be designed to ensure that no antenna other than that
furnished by the responsible party can be used with the device. The use of a permanently
attached antenna or of an antenna that uses a unique coupling to the intentional radiator
shall be considered sufficient to comply with the provisions of this section.

*The antenna(s) of the EUT is permanently attached.
*There are no provisions for connection to an external antenna.
Note: The antenna provides to the EUT, please refer to the following table:

Brand | Model | Antenna gain Frequency band Antenna type Co_lr])rllpe)gter
N/A N/A 0.7dBi 2410MHz~2475MHz passive antenna N/A

The antenna gain is provided by the customer and involved in the calculation and influence of the
test results. Our laboratory takes the value declared by the customer as the criterion, and the
customer is responsible for the antenna gain value. Manufacturers ensure that their designs will not
be modified by the user or third party’s arbitrary antenna parameters and performance.

2.2Description of Test Modes

Operation Frequency List 2.4G Band:

Ch no. frequecny Ch no. frequecny Ch no. frequecny
1 2410 6 2435 11 2465

2 2415 7 2445 12 2470

3 2420 8 2450 13 2475

4 2425 9 2455

5 2430 10 2460

2.2.1 Test Mode Applicability and Tested Channel Detail

APPLICABLE TO DESCRIPTION
EUT CONFIGURE MODE I "RE=1G | RE<1G | PLC | APCM -
GFSK v v v v -

Where

RE = 1G: Radiated Emission above 1GHz
RE<1G: Radiated Emission below 1GHz

PLC: Power Line Conducted Emission

APCM: Antenna Port Conducted Measurement

Radiated Emission Test (Above 1GHz):

Pre-Scan has been conducted to determine the worst-case mode from all possible
combinations between available modulations, data rates and antenna ports (if EUT with
antenna diversity architecture).

Following channel(s) was (were) selected for the final test as listed below.

BV 7Layers Communications Technology (Shenzhen) Co., Ltd Page number:4 of 38
Tel: +86 755 8869 6566
Fax: +86 755 8869 6577
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AVAILABLE CHANNEL | TESTED CHANNEL | MODULATION TYPE | DATA RATE (Mbps)

1to 13 7 GFSK 1

Radiated Emission Test (Below 1GHz):

Pre-Scan has been conducted to determine the worst-case mode from all possible
combinations between available modulations, data rates and antenna ports (if EUT with
antenna diversity architecture).

Following channel(s) was (were) selected for the final test as listed below.

AVAILABLE CHANNEL | TESTED CHANNEL | MODULATION TYPE | DATA RATE (Mbps)

1to 13 7 GFSK 1

Power Line Conducted Emission Test:

Pre-Scan has been conducted to determine the worst-case mode from all possible
combinations between available modulations, data rates and antenna ports (if EUT with
antenna diversity architecture).

Following channel(s) was (were) selected for the final test as listed below.

AVAILABLE CHANNEL | TESTED CHANNEL | MODULATION TYPE | DATA RATE (Mbps)

1to 13 7 GFSK 1

Antenna Port Conducted Measurement:

This item includes all test value of each mode, but only includes spectrum plot of worst value
of each mode.

Pre-Scan has been conducted to determine the worst-case mode from all possible
combinations between available modulations, data rates and antenna ports (if EUT with
antenna diversity architecture).

Following channel(s) was (were) selected for the final test as listed below.

AVAILABLE CHANNEL | TESTED CHANNEL | MODULATION TYPE | DATA RATE (Mbps)

1to 13 7 GFSK 1

2.3 Duty Cycle of Test Signal

Duty cycle of test signal is < 98 %, duty factor shall be considered.

Modulation Type Duty Cycle Correction factor(dB)

GFSK 100.00% 0.00

2.4 EUT Operating conditions

The software provided by client to enable the EUT under transmission condition
continuously at lowest, middle and highest channel frequencies individually.

BV 7Layers Communications Technology (Shenzhen) Co., Ltd Page number:5 of 38
Tel: +86 755 8869 6566
Fax: +86 755 8869 6577




B Uy

)

54 L

Eiaaieys Test Report No.: PBJ-NQN2411050314RF01

2.5 Support Equipment

The following support equipment was used to exercise the DUT during testing:N/A

3 REFERENCE SPECIFICATION

Specification Version Title
FCC Partl5 . .
Subpart C 2023 Intentional radiators
ANSI C63.10 2013 Standard of Procedures for Compliance Testing of

Unlicensed Wireless Devices

Guidance for compliance measurements on Digital

KDB 558074D01 | April 2, | transmission system, frequency hopping spread spectrum
v05r02 2019 system, and hybrid system devices operating under section

15.247 of the FCC rules

4 KE

Y TONOTES AND RESULT CODES

Code

Meaning

PASS

Test result shows that the requirements of the relevant specification have been met.

FAIL

Test result shows that the requirements of the relevant specification have not been
met.

N/T

Test case is not tested.

BV 7Layers Communications Technology (Shenzhen) Co., Ltd Page number:6 of 38
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755 8869 6566
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5 RESULT SUMMARY

No. Test case Reference Verdict Test Lab
1 6dB Bandwidth 15.247(a)(2) Pass A
2 | Transmitter Output Power 15.247(b)(3) ) Pass A

Transmitter Power
3 Spectral Density 15.247(e) ) Pass A
4 Cor_ldqcted Out of band 15.247(d) Pass A
emission measurement
5 Band-edge 15.247(d) Pass A
6 Antenna requirement 15.203 Pass.(refer to A
section 2.1)
7 Sp“gou.s Radiated 15.205/15.209/15.247(d) Pass A
missions
8 AC Power I|_ne_Conducted 15.207 Pass A
Emission
Lab A:

BV 7Layers Communications Technology (Shenzhen) Co. Ltd
Lab Address:
Room B37, Warehouse A5, No.3 Chiwan 4th Road, Zhaoshang Street, Nanshan District
Shenzhen, Guangdong, People’s Republic of China
Accredited Test Lab Cert 3939.01

The FCC Site Registration No. is 525120; The Designation No. is CN1171.

BV 7Layers Communications Technology (Shenzhen) Co., Ltd
Tel: +86 755 8869 6566
Fax: +86 755 8869 6577
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6 TEST RESULT

6.1 6dB Bandwidth

6.1.1 Test limit
Part15.247 (a) (2)
The minimum permissible 6dB bandwidth is 500 kHz

6.1.2 Test Procedure Used
ANSI C63.10-2013 — Section 11.8.2 Option 2
KDB 558074 D01 v05r02 — Section 8.2

6.1.3 Test Settings

1. The signal analyzers’ automatic bandwidth measurement capability of the spectrum
analyzer was used to perform the 6dB bandwidth measurement. The “X” dB bandwidth
parameter was set to X = 6. The bandwidth measurement was not influenced by any
intermediate power nulls in the fundamental emission.

2. RBW =100 kHz

3. VBW = 3 x RBW

4. Detector = Peak

5. Trace mode = max hold

6. Sweep = auto couple

7. The trace was allowed to stabilize

6.1.4 Test Setup
The EUT and measurement equipment were set up as shown in the diagram below.

RF output
EUT Spectrum Analyzer

6.1.5 Test result
The test results are shown in Appendix A.

BV 7Layers Communications Technology (Shenzhen) Co., Ltd Page number:8 of 38
Tel: +86 755 8869 6566
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6.2 Transmitter Output Power

6.2.1 Test limit
Partl15.247 (b) (3)
The maximum permissible conducted output power is 1 Watt.

6.2.2 Test Procedure Used

ANSI C63.10-2013 — Section 11.9.1.3
ANSI C63.10-2013 — Section 11.9.2.2.4
KDB 558074 D01 v05r02 — Section 8.3.1.3

6.2.3Test Settings

Peak Power Measurement

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

Average Power Measurement

Average power measurements were performed only when the EUT was transmitting at its
maximum power control level using a broadband power meter with a pulse sensor. The
power meter implemented triggering and gating capabilities which were set up such that
power measurements were recorded only during the ON time of the transmitter. The trace
was averaged over 100 traces to obtain the final measured average power.

6.2.4Test Setup
The EUT and measurement equipment were set up as shown in the diagram below.

RF output
EUT Power Meter

6.2.5Test result
The test results are shown in Appendix A.

BV 7Layers Communications Technology (Shenzhen) Co., Ltd Page number:9 of 38
Tel: +86 755 8869 6566
Fax: +86 755 8869 6577
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6.3 Transmitter Power Spectral Density

6.3.1Test limit
Part15.247 (e)

The maximum permissible power spectral density is 8.0dBm in any 3 kHz band.

6.3.2 Test Procedure Used

ANSI C63.10-2013 — Section 11.10.2 Method PKPSD

KDB 558074 D01 v05r02 — Section 8.4

6.3.3 Test Settings

. RBW =3 kHz

O~NO O WN P

6.3.4Test Setup

. VBW =10 kHz

. Detector = peak
. Sweep time = auto couple

. Trace mode = max hold

. Trace was allowed to stabilize

. Analyzer was set to the center frequency of the DTS channel under investigation
. Span = 1.5 times the DTS channel bandwidth

The EUT and measurement equipment were set up as shown in the diagram below.

RF output

EUT

6.3.5 Test result
The test results are shown in Appendix A.

Spectrum Analyzer

BV 7Layers Communications Technology (Shenzhen) Co., Ltd
Tel: +86 755 8869 6566
Fax: +86 755 8869 6577
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6.4 Conducted Out of band emission measurement

6.4.1Test limit

Part 15.247(d): The limit for out-of-band spurious emissions at the band edge is 20dB below
the fundamental emission level, as determined from the in-band power measurement of the
DTS channel performed in a 100 kHz bandwidth.

6.4.2 Test Procedure Used
ANSI C63.10-2013 — Section 11.11.3
KDB 558074 D01 v05r02 — Section 8.5

6.4.3 Reference level measurement Settings

Establish a reference level by using the following procedure:

a) Set instrument center frequency to DTS channel center frequency.
b) Set the span to = 1.5 MHz

c) Set the RBW = 100 kHz.

d) Set the VBW = 300 kHz.

e) Detector = peak.

f) Sweep time = auto couple.

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

i) Use the peak marker function to determine the maximum PSD level.

6.4.4Test Settings

a) Set the center frequency and span to encompass frequency range to be measured.
b) Set the RBW = 100 kHz.

c) Set the VBW = 300 kHz.

d) Detector = peak.

e) Set span to encompass the spectrum to be examined

f) Sweep time = auto couple.

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

I) Use the peak marker function to determine the maximum amplitude level.

6.4.5 Test Setup
The EUT and measurement equipment were set up as shown in the diagram below.

RF output
EUT Spectrum Analyzer

6.4.6Test result

The spectrum plots are attached on the following pages. D1 line indicates the highest level,
and D2 line indicates the 20dB offset below D1. It shows compliance with the requirement.
The test results are shown in Appendix A.

BV 7Layers Communications Technology (Shenzhen) Co., Ltd Page number:11 of 38
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6.5 Band-edge measurement

6.5.1Test limit

Part 15.247(d): The limit for out-of-band spurious emissions at the band edge is 20dB below
the fundamental emission level, as determined from the in-band power measurement of the
DTS channel performed in a 100 kHz bandwidth.

6.5.2 Test Procedure Used
ANSI C63.10-2013 — Section 11.11.3
KDB 558074 D01 v05r02 — Section 8.7.2

6.5.3 Reference level measurement Settings

Establish a reference level by using the following procedure:

a) Set instrument center frequency to DTS channel center frequency.
b) Set the span to = 1.5 MHz

c) Set the RBW = 100 kHz.

d) Set the VBW = 300 kHz.

e) Detector = peak.

f) Sweep time = auto couple.

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

i) Use the peak marker function to determine the maximum PSD level.

6.5.4Test Settings

a) Set the center frequency and span to encompass frequency range to be measured.
b) Set the RBW = 100 kHz.

c) Set the VBW = 300 kHz.

d) Detector = peak.

e) Set span to encompass the spectrum to be examined

f) Sweep time = auto couple.

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

I) Use the peak marker function to determine the maximum amplitude level.

6.5.5 Test Setup
The EUT and measurement equipment were set up as shown in the diagram below.

RF output
EUT Spectrum Analyzer

6.5.6Test result

The spectrum plots are attached on the following pages. D1 line indicates the highest level,
and D2 line indicates the 20dB offset below D1. It shows compliance with the requirement.
The test results are shown in Appendix A.

BV 7Layers Communications Technology (Shenzhen) Co., Ltd Page number:12 of 38
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6.6 Spurious Radiated Emissions

6.6.1 Test Description

All out of band radiated spurious emissions are measured with a spectrum analyzer
connected to a receive antenna while the EUT is operating at maximum power and at the
appropriate frequencies. Only the radiated emissions of the configuration that produced the
worst case emissions are reported in this section.

6.6.2 Test limit

Part15.205, 15.209, 15.247(d)

All out of band emissions appearing in a restricted band as specified in Section 15.205 of the
Title 47 CFR must not exceed the limits shown in below Table per Section 15.209. The
spectrum shall be investigated from the lowest radio frequency signal generated in the
device

Field strength Measured Distance
Frequency [MHZz] [ uV/m ]g [meters]

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
Above 960 500 3

Radiated Limits
Part15.35(b):
There is also a limit on the radio frequency emissions, as measured using instrumentation
with a peak detector function, corresponding to 20 dB above the maximum permitted
average limit
Used conversion factor: Limit (dBuV/m) = 20 log (Limit (uV/m)/1uV/m)

Frequency [MHZz] Detector Unit (dBuV/m)
30~88 Quasi-peak 40.0
88~216 Quasi-peak 43.5
216~960 Quasi-peak 46.0
960~1000 Quasi-peak 54.0
1000~5th harmonic of the highest frequency Average 54.0
or 40GHz, whichever is lower Peak 74.0

Conversion Radiated limits

BV 7Layers Communications Technology (Shenzhen) Co., Ltd Page number:13 of 38
Tel: +86 755 8869 6566
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6.6.3 Test Procedure Used
KDB 558074 D01 DTS Meas Guidance vO5r02— Section 12.2.7

For Radiated emission below 30MHz

a. The EUT was placed on the top of a rotating table 0.8 meters above the ground at
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. Both X and Y axes 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 0 degrees to 360 degrees to find the maximum reading.

e. The test-receiver system was set to Quasi-Peak Detect Function and recorded the
reading with Maximum Hold Mode.

NOTE:
1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer
complied the following setting:

Frequency RBW
9-150kHz 200-300Hz
0.15-30MHz 9-10kHz

2. Signals below 30MHz are not recorded in the report because they are lower than the limits
by more than 20dB.

For Radiated emission above 30MHz

a. The EUT was placed on the top of a rotating table 0.8 meters (for 30MHz ~ 1GHz) / 1.5
meters (for above 1GHz) above the ground in chamber room for test. 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 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.

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 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 recorded the reading
with Maximum Hold Mode when the test frequency is below 1 GHz.

f. The test-receiver system was set to peak and average detector and recorded the reading
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.

BV 7Layers Communications Technology (Shenzhen) Co., Ltd Page number:14 of 38
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For the radiated emission test above 1GHz:

Place the measurement antenna away from each area of the EUT determined to be a source
of emissions at the specified measurement distance, while keeping the measurement
antenna aimed at the source of emissions at each frequency of significant emissions, with
polarization oriented for maximum response. The measurement antenna may have to be
higher or lower than the EUT, depending on the radiation pattern of the emission and staying
aimed at the emission source for receiving the maximum signal. The final measurement
antenna elevation shall be that which maximizes the emissions. The measurement antenna
elevation for maximum emissions shall be restricted to a range of heights of from 1 mto 4 m
above the ground or reference ground plane.

NOTE:

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

2. 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 1GHz.

3. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video
bandwidth is 3 MHz for Average detection (AV) at frequency above 1GHz. If duty cycle of
test signal is < 98%, the duty factor need added to measured value.

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

6.6.4Test Settings

Average Field Strength Measurements per Section 12.2.7 of KDB 558074 (Part 15.35)

Frequency Detector
<<1000MHz Quasi-peak
>1000MHz Peak and average

Peak Field Strength Measurements per Section 12.2.70f KDB 558074 (Part 15.35)
1. Analyzer center frequency was set to the frequency of the radiated spurious emission of

interest

2. RBW is set depending on measurement frequency, as specified in following table

Frequency RBW
9-150kHz 200-300Hz
0.15-30MHz 9-10kHz
30-1000MHz 100-120kHz
>1000MHz 1MHz

3. VBW = 3MHz

4. Detector = peak

5. Sweep time = auto couple

6. Trace mode = max hold

7. Trace was allowed to stabilize

BV 7Layers Communications Technology (Shenzhen) Co., Ltd

Tel: +86 755 8869 6566
Fax: +86 755 8869 6577

Page number:15 of 38



U VE

B0
54 L

Eiaaieys Test Report No.: PBJ-NQN2411050314RF01

6.6.5 Test Setup

For Radiated emission below 30MHz

1m
EUT& 3m /
Support Units |- —
Turn Table
_ e
80cm
L

Ground Plane

Test Receiver

N

For Radiated emission 30MHz to 1GHz

Ant. Tower

1-4m
Variable
EUT& - 3m - /

Support Units

80cmT
=

Turn Table

Ground Plane

Test Receiver

N [ —

i

BV 7Layers Communications Technology (Shenzhen) Co., Ltd
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For Radiated emission above 1GHz

Ant. Tower 14m
Variable
EUTS& 3m
Support Units - -]
Turn Table Absorber
_ ~
15001 MMM
= !

Ground Plane

Test Receiver

\ — —
o O 0 O
] © 0 0 o
6.6.6 Test result
The test results are shown in Appendix B.
BV 7Layers Communications Technology (Shenzhen) Co., Ltd Page number:17 of 38
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6.7 AC Power line Conducted Emission

6.7.1Test limit

FCC Part15.207

Freq“e”fm‘;)'fm'ss'm Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 66 to 56 * 56 to 46 *
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency.
The measurement is made according to ANSI C63.10-2013

6.7.2 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/ 50uH 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 150kHz to 30MHz was searched. Emission levels under (Limit -
20dB) were not recorded.

NOTE: The resolution bandwidth and video bandwidth of test receiver is 9kHz for quasi-peak detection (QP)
and average detection (AV) at frequency 0.15MHz-30MHz.
The EUT shall test under the power AC120V/60Hz.

BV 7Layers Communications Technology (Shenzhen) Co., Ltd Page number:18 of 38
Tel: +86 755 8869 6566
Fax: +86 755 8869 6577




Eiaaieys Test Report No.: PBJ-NQN2411050314RF01

6.7.3 Test Setup

/ Vertical Ground
Reference Plane / Test Receiver

EUT
[=
40cm dinet =3
|

| | 80cm
11

o 0
(= e}

L
0
Z

i\] ]

L
\ Horizontal Ground
Reference Plane
For the actual test configuration, please refer to the attached file (Test Setup Photo).
6.7.4 Test result
The test results are shown in AppendixB.
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7 MEASUREMENT UNCERTAINTIES

Items Uncertainty
6dB Bandwidth 3kHz
Peak power output 0.67dB
Transmitter Power Spectral Density 0.75dB
Band edge compliance 1.20dB
- 30MHz~1GHz 2.83dB
Conducted Out of band emission 1GHz—12.75GHz > 50dB
measurement
12.75GHz~25GHz 2.75dB
30MHz~200MHz 4.88dB
. : . 200MHz~1GHz 4.87dB
Spurious Radiated Emissions
1GHz~18GHz 4.58dB
18GHz~40GHz 4.35dB
AC Power line Conducted Emission 3.92dB
BV 7Layers Communications Technology (Shenzhen) Co., Ltd Page number:20 of 38
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8 TEST EQUIPMENTS

No. Name/ Model Manufacturer S/N Cal date C?jla?ge
ROHDE &
1. Spectrum Analyzer / FSV SCHWARZ 101065 2024.06.21 | 2025.06.20
2. Signal Analyzer / N9020A Agilent MY48010771 2024.03.06 | 2025.03.05
Bluetooth Test Set / .
3. MT8852B Anritsu 1329003 2024.06.21 | 2025.06.20
4, Power Divider / 11667A HP 19632 2024.06.21 | 2025.06.20
Signal Generator /
5. SMBV100A R&S 260910 2024.06.21 | 2025.06.20
0. Power Meter E4416A Agilent MY52370013 2024.03.06 | 2025.03.05
7. Power Sensor E9323A Agilent MY52150008 2024.03.06 | 2025.03.05
8. Temperastﬂg 4Clhambe” ESPEC 92013758 2024.06.21 | 2025.06.20
Fully-Anechoic Chamber /
9. 12.65mx8.03mx7.50m FRANKONIA | e e ] e
Semi-Anechoic/Chamber /
10. 23.18mx16.88mx9.60m FRANKONIA I
11. Turn table Diameter:1m FRANKONIA | | e | mmee-
12. Turn table Diameter:5m FRANKONIA | | e | mmee-
Antenna master
13. FAC(MA4.0) MATURO | | e e
Antenna master
14. SAC(MAA4.0) MATURO | | e e
Shielding room /
151" 9.080mx5.255mx3.525m FRANKONIA | e e ] e
Double-Ridged Waveguide
16. Horn Antenna / HE 907 R&S 100512 2024.06.21 | 2025.06.20
Double-Ridged Waveguide
17. Horn Antenna / HE 907 R&S 100513 2024.06.21 | 2025.06.20
18. Ultra log antenna / HL562 R&S 100016 2024.06.21 | 2025.06.20
19. | Receive antenna /3160-09 | SCHWARZ-BECK 002058-002 2024.06.21 | 2025.06.20
20. EMI test receiver / ESI 40 R&S 100015 2024.06.21 | 2025.06.20
21. | EMI test receiver / ESCS30 R&S 100029 2024.06.21 | 2025.06.20
22. Receive antenna / HL562 R&S 100167 2024.06.21 | 2025.06.20
23. AMN / ENV216 R&S 3560.6550.12 2024.06.21 | 2025.06.20
WLAN AP
WIA3300-20
24. (FCC ID: SKSpruce 8152017060700339
2AHKT-WIA3300-20)
Notebook
25. E470c Lenovo PF10UZW7
26. Loop Antenna R&S 100340 2023.08.21 | 2024.08.20
FCC auto test system / :
27. RT9200BW-2 Radiosky V2.05 / /
28. | EMI test software / EMC32 R&S V10.20.01 / /
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APPENDIX A = TEST DATA OF CONDUCTED EMISSION

2.4G
1 Duty Cycle and Antenna Gain
Frequency Correction Antenna
Test Mode (MH2) Plot Duty Cycle Factor(dB) Gain(dBi)
GFSK 2410 Fig.1 100.00% 0.00 0.70

Note: Correction Factor=10*log(1/Duty Cycle)

Test Mode: GFSK (2.4G

i - - - 2 ey 136
enter Freq 2.410000000 GHz #uvg Type: Log-Pur Trigger
BNO Fasi == Trig: Free Run
IFGainl aw BAtten: 20 dB
Free Runj
Ref Offset 21 dB
10dBidiv  Ref 31.00 dBm
Log
Video
UIF Envelope) |
Linet
100
900
External 10>
190
= External 20
0
a0 RF Burst
(Wideband)
50
More|
Center 2410000000 GHz Span 0 Hz 1of2
Res BW 3.0 MHz #VEBW 8.0 MHz Sweep 200.0 ms (40001 pts)
o sTarus

BV 7Layers Communications Technology (Shenzhen) Co., Ltd
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2 EIRP
Conducted Power

PBJ-NQN2411050314RF01

: Conducted Peak Power(dBm)
Modulation type
2410MHz 2445MHz 2475MHz
GFSK 9.14 9.13 9.53
: Conducted Average Power(dBm)
Modulation type
2410MHz 2445MHz 2475MHz
GFSK 9.06 9.05 9.33
EIRP
Modulation tvoe Peak EIRP(dBm)
P 2410MHz 2445MHz 2475MHz
GFSK 9.84 9.83 10.23
. Average EIRP(dBm)
Modulation type
2410MHz 2445MHz 2475MHz
GFSK 9.76 9.75 10.03

EIRP (dBm)=Conducted Power(dBm)+Antenna Gain(dBi)

BV 7Layers Communications Technology (Shenzhen) Co., Ltd
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3 Occupied Bandwidth

Test Mode

Carrier frequency (MHz)

6dB Bandwidth(KHz)

GFSK

2410

1393.9

GFSK

2445

1338.9

GFSK

2475

1341.7

Test Mode: GFSK (2.4G

Agilent Spectrum Anatyzer - Occupied BW

DLA4L:43 PM 1 19, 2004

ALIHIATD | OLA3:40 PR 16, 2024

enier Freq 2410000000 GHE o st ots  Radie Ste Nane Frequeney kT FrerM'sdbnéun GHz gtz Radio Std: Nore Frequeney
= T un ‘AvalHold: 1010 = == AvglHold: 101D
HFGailow  #Aten: 20 4B Radio Device: BTS HF Galn:Low Radic Device: BTS
Ref Offset 21 dB Ref Offset 21 dB
10 dBidiv Ref 10.00 dBm 10 dBidiv Ref 10.00 dBm
Log Log
0.0 Center Freq)| 00| ‘Center Freq|
P e
T~ 2410000000 GHz, 00 -~ 2445000000 GHz|
-0
E
/ W o / A
500
- o —
-T00
CF Step 0 CF Step
600,000 kHz] 600,000 kHz
Center 2.41 GHz Span 6 MHz [a0 Man| Center 2.445 GHz Span 6 MHz |ay10 Man|
#Res BW 100 kHz #VBW 300 kHz #Sweep 600 ms #Res BW 100 kHz #VBW 300 kHz #Sweep 600 ms
Occupled Bandwidth Total Power 9.14 dBm Freq Offset| Occupied Bandwidth Total Power 9.05 dBm Freq Offset|
2.0662 MHz o 2.0637 MHz b
Transmit Freq Error -10.251 kHz OBW Power 99.00 % Transmit Freq Error -10.437 kHz OBW Power 99.00 %
x dB Bandwidth 1.394 MHz x dB -6.00 dB x dB Bandwidth 1.339 MHz x dB -6.00 dB
s sTams s sTamus

Test Mode:GFSK

Ref Offset 21 dB
Ref 10.00 dBm

10 dBJdiv
Log

e
GHz
AvglHeld: 10110

2410MHz

01,4512 PM 1 19, 2024
Radio Std: None

Radio Device: BTS

Test Mode:GFSK

2445MHz

Frequency

0|

Center Freq|
2.475000000 GHz

s

/ \
Center 2475 GHz Span 6 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 600 ms
Occupied Bandwidth Total Power 9.44 dBm
2.0507 MHz
Transmit Freq Error -9.378 kHz OBW Power 99.00 %
x dB Bandwidth 1.342 MHz x dB -6.00 dB

status

|pute

CF Step
600,000 kHz
Man|

Freq Offset|
0 Hz

Test Mode:GFSK

2475MHz
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99% Bandwidth

Test Mode

Carrier frequency (MHz)

99% Bandwidth(kHz)

GFSK

2410

2056.9

GFSK

2445

2051.8

GFSK

2475

2037.6

Test Mode: GFSK (2.4G

Agilent Spectrum

RL :
enter Freq 2.410000000 GHz

upied BW.

SENBEN
Center Freq: 2.410000000

DL 42T PM 1 19, 2024

ALIHIAND | OLA4:08 PR 16, 2024

U wL R ET E
GHz Radia Std: None Frequency enter Freq>2.445000000 GHz | Center Freq GHz Radio Std: None Frequency
T Trig: Free Run ‘AvalHold: 1010 = = Trig AvglHold: 101D
HFGallow T #Aten: 20 4B Radio Device: BTS HFGain:Low | HAtten:20 dB Radic Device: BTS
Ref Offset 21 dB Ref Offset 21 dB
10 dBldiy Ref 10.00 dBm 10 dBidiv Ref 10.00 dBm
Log—— T 1 Log [T
0.0) Center Freq| 0 CenterFreq
2.410000000 GHz oo 2.445000000 GHz|
-0
E
/ 3 / 3,
Y V / v
500
e
00
CF Step e CF Step
600.000 kHz| 600.000 kHz|
Center 2.41 GHz Span 6 MHZ [ayio Man Center 2.445 GHz Span 6 MHz [ay0 Man
#Res BW 30 kHz #VBW 100 kHz #Sweep 600 ms #Res BW 30 kHz #VBW 100 kHz #Sweep 600 ms
Occupled Bandwidth Total Power 9.14 dBm Freq Offset| Occupied Bandwidth Total Power 9.06 dBm Freq Offset|
0H oH
2.0569 MHz i 2.0518 MHz i
Transmit Freq Error -11.357 kHz OBW Power 99.00 % Transmit Freq Error -9.638 kHz OBW Power 99.00 %
x dB Bandwidth 1.330 MHz x dB -6.00 dB x dB Bandwidth 1.401 MHz x dB -6.00 dB
s an s ST

L
enter Freq 2.475000000 GHz

Test Mode:GFSK 2410MHz

Test Mode:GFSK

2445MHz

BLIGUALITD | D1:45:22 PM A 19, 2024

475000000 GHz Radio Std: Nane: Frequency
= T un ‘AvalHold: 1010
#FGaimlow T #Aten: 20 4 Radio Device: BTS
Ref Offset 21 dB
10 dBldiy Ref 10.00 dB
Log—— T 1
0.0) Center Freq|
2475000000 GHz|
T ~.

Center 2.475 GHz

#Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power
2.0376 MHz

Transmit Freq Error -10.341 kHz OBW Power

x dB Bandwidth 1.338 MHz x dB

s

CF Step
Span ST 600.000 kHz,
M

#Sweep 600 ms [pute "

9.46 dBm Freq Offset|

0 He|
99.00 %
-6.00 dB

T

Test Mode:GFSK

2475MHz
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4  Transmitter Power S

pectral Density

Test Mode

Carrier frequency (MHz)

Channel No.

Power Density
(dBm/3kHz)

GFSK

2410

0

-5.8

GFSK

2445

19

-6.7

GFSK

2475

2

-6.5

Test Mode: GFSK (2.4G

AL

el

000

Agilent Spoctru Swopt SA

: = ALL D1 ALZ P A 19, 224
nter Freq 2.410000000 GHz e: Log-Pur TRACE[1 23 45 6 Frequency

BNO: Wids o= Trig: Free Run AvglHold: 10/10 e
IFGalnlow  #ARen: 20 48 verle N1

Ref Offset 21 B Mkr1 2.410 165 GHz Auto Tune
fogoidy Ref 10.00 dBm -5.808 dBm

Center Freq|

20

2.410000000 GHz|

Start Freq|
s 2.408500000 GHz|

a0

I et

0o

it StopFreq|
2411600000 GHz|

..

&0

1‘L CF Step
Vh |Aute

300,000 kHz|
Man

#Res BW 3.0 kHz #VBW 10 kHz

s

o0 Freq Offset|
0 Hl

e

Center 2410000 GHz Span 3.000 MHz

#Sweep 600 ms (1001 pts)

staTUs.

OLA3,06 P L 16, 2024

AL T
enter Freq 2.445000000 GHz | Ay g TRAE[ 23456 Frequency

PHO: Wide 5= Trlg: AvglHold: 1010 TYPE [

IFGaimlow  HAten:20 d8 ce1ff NNNN T
Mkr1 2.444 505 GHz AutoTune

Ref Offset21 dB.

10 geiciv Ref 10.00 dBm -6.671 dBm

CenterFreq|

0.0 1

2445000000 GHz|

StartFreq
2.443500000 GHz|

TP

™,

Stop Freq
2.446500000 GHz|

-

e

CF Step
300.000 kHz

|aute Man
w
n Freq Offset|
O Hz|
a0
Center 2.445000 GHz Span 3.000 MHz

#Res BW 3.0 kHz #VBW 10 kHz

s

#Sweep 600 ms (1001 pts)

sTaTUS.

Agilent Spectrum Anstyzer - Swept SA
RL & g
enter Freq 2.475000000 GHz
H: Widp 5= Trig: Free Run
(Foalmiow  #Aen:20 dB

Ref Offset 21 0B
E%gsmv Ref 10.00 dBm

Test Mode:GFSK  2410MHz

Test Mode:GFSK 2440MHz

AL 14452 P 1 19, 204
e: Log-Pur TAE[T 23456
AvglHold: 10110

Mkr1 2.475 003 GHz
-6.514 dBm

Frequency

TP s
cerTlF HNNHH

Auto Tune|

Center Freq|

000

o 1
00 ! MMWMM
20 adY by

2.475000000 GHz|

Start Freq|
2.473500000 GHz|

o

Stop Freq|
2.476500000 GHz|

o

CF Step
300,000 kHz]

lauto Man

eD
o0 Freq Offset|
0 Hl

e

Center 2.475000 GHz
#Res BW 3.0 kHz

s

#VBW 10 kHz

Span 3.000 MHz
#Sweep 600 ms (1001 pts)

staTUs.

Test Mode:GFSK

2475MHz
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5 Conducted Out of band emission measurement
Test Mode: GFSK (2.4G

Agilent Spoctrum Analyzor - Swept SA
RL - SEE, ALIAT | Dz an 9,2 | AL BE lSu ey A0 | biein b 19,20 |
enter Freq 12.515000000 GHz | Aug Type: Log-Pwr macfagecg|  Freauency enter Freq 12.515000000 GHz Aug Type: Log-Pur THEIZ 3456 reauency
PNO: Fasi T3 Trig: Free Run Ava|Hold: 210 PHO: Fast (50 THIE: AvglHold: 2110 TR AN
IFGalnlow —  ®Afen: 20 dB bETFFEFE P FGalnlow — HAten: 20 dB EIFFFRPF
Auto Tune| Auto Tune|
RefOffset21 B Mkr1 2.409 6 GHz Rel Offset21 dB Mkr1 2.444 6 GHz
E%gswv Ref 30.00 dBm 5.247 dBm Eggaﬁdlv Ref 30.00 dBm 4.844 dBm
Center Freq| CenterFreq|
@0 GHz| w0 12615000000 GHz|
100] ¥ ! 1 1 1 1 1 1 100) 1 1 1 1 1 1 1 1
StartFreq| ‘ StartFreq|
30.000000 MH| a0
oo ‘Stop Fregq| '0 I Stop Freq
26.000000000 GHz| 26.000000000 GHz|
200 20
! 1 1 1 1 ! ! ep 3 { ! ! Il 1 1 1 lep
oo 2.467000000 GHz oo 2487000000 GHz
Jfuto Man |aute Man
w0 0
s Freq Offset| @0 Freq Offset|
0Hz OHz
00 0.0
Start 30 MHz Stop 25.00 GHz Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39's (10001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (10001 pts)
s i Poinis changed; all races cleared IS s i Paints changed; all iraces cleared sTaTUs

Test Mode:GFSK  2410MHz Test Mode:GFSK  2445MHz

Frequency

enter Freq 12.515000000 GHz g Type: Log-Pur
BNO. Fast Run AvglHold: 210
IFGalmtow | #Atten: 20 dE

IFFERPP

Mkr1 2.474 6 GHz Auto Tunei
4.542 dBm

Ref Offset 21 0B
10 dBidiv  Ref 30.00 dBm
Log
Center Freq|
@0 GHz|
100) 1 ! 1 1 1 1 1 1
4 StartFreq|
30.000000 MH|
100
15,45 StopFreq
26.000000000 GHz|
200
! 1 1 1 1 1 1 ep
oo 2.467000000 GHz
luto Man
w0
s Freq Offset|
0Hz
00
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39's (10001 pts)

staTUs.

juse L) Points changed:; all races cleared

Test Mode:GFSK  2475MHz

6 Band Edge measurement
Test Mode: GFSK (2.4G

Agilent Spoctrum Analyzor - Swept SA
RL T e 042227 P A 15, 524 e 04555
enter Freq 2.400000000 GHz a:Lo et 3z45 |  Frequency Avg Type: LogPur Fraquency
RO Wide T AvglHold>> 1001100 al TYPE M s
IFGalnlow serfP HERKN WFGoiniLow ~_ #Atten: 20 dB serlP NNUNN
Auto Tune| Auto Tune|
ot oaetz dB MKr2 2.400 00 GHZ] ot omet21 4B MKr2 2.483 50 GHz|
1o gBian_Ref 31.00 dBm -51.166 dBm)| (o ey Ref 31.00 dBm -50.026 dBm|
20 . . . T Center Freq| 1y T T T T CenterFreq
" 4 GHz| n 2.483500000 GHz
1 1
StartFreq| StartFreq|
2385000000 GHz| 2.478500000 GHz
! 1 1y 1 14 ! 1 1, 1 o
U7 S S A S S S | o e s temcarsr ety et | StOPFreq
- 2.405000000 GHz| . 2.488500000 GHz
55138 s
ICenter 2.400000 GHz Span 10.00 MHz] CF Step ICenter 2.483500 GHz Span 10.00 MHz] CF Step
[fRes BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts) 1.000000 MHzZ| [*Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts] 1,000000 MHz
[RREL MODE TREL SO | |fute Man) 2 I IS N N A S S 75| Man|
N f 248065 GHz| 52,505 dBm N f 240200GHz| 60527 dBm
N 1 248350 GHz|_ 50.312dBm N £ 240000 GH: 56,638 dBm
Freq Offset| Freq Offset|
0Hz OHz
[
1 1
12 12
sc starus s sTaTus
Test Mode:GFSK  2410MHz Test Mode:GFSK  2475MHz

BV 7Layers Communications Technology (Shenzhen) Co., Ltd Page number:27 of 38

Tel: +86 755 8869 6566
Fax: +86 755 8869 6577



Eiaaieys Test Report No.: PBJ-NQN2411050314RF01

APPENDIX B — TEST DATA OF RADIATED EMISSION
Note: The worst channel results are reflected in the report.

Note: The scanned graph represents the maximum of both horizontal and vertical
polarizations and is not a single horizontal or vertical polarization scan.

Radiated Emission Band Edge

80T
PK.74
70T
B0+
g 507
s |
2 0 ek A S A s i
3 30+
20+
104
0 + + + + + + + {
2310 2320 2340 2360 2380 2390
Frequency in MHz
Radiated Emission Band Edge
Carrier frequency (MHz):2410
Test Mode: GFSK
Polarization: V
80T
PK.74

70+

60T

50T
40 BB bRt oAb R

3071

Level in dBuv/m
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10+
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Level in dBuV/m

Level in dBuv/m

Test Mode: GFSK
Polarization: H

807

PK.74
0T
60T
50T
T J hi_,.."_\_ Lo Avmk " A ke ;u: vJ el “.."",““ Juhi‘ AAARL - “v,\:: okl e
40+
301
20T
10
0 t t 1
2484 2490 2495 2500
Frequency in MHz
Radiated Emission Band Edge
Carrier frequency (MHz):2475
Test Mode: GFSK
Polarization: V
807
PK.74

0T

60T

50+

FIP TR PRI W TP TS 1l
MWMMMW“MWMWN" T

40+

il sl
vt

30T

20T

2490 2495 2500

Frequency in MHz

2484

Radiated Emission Band Edge
Carrier frequency (MHz):2475
Test Mode: GFSK
Polarization: H

BV 7Layers Communications Technology (Shenzhen) Co., Ltd

Tel: +86 755 8869 6566
Fax: +86 755 8869 6577

Page number:29 of 38



B Uy
54 L

Eiaaieys Test Report No.: PBJ-NQN2411050314RF01

Sample Calculations
After comparison,the worst case attitude is EUT lay down.

Determining Spurious Emissions Levels

A “reference path loss” is established and the Arpl is the attenuation of “reference path loss”,
and including the gain of receive antenna, the gain of the preamplifier, the cable loss.

The measurement results are obtained as described below:

Result= Pmea + Arpl

Sample calculation: (5.62dBuV/m) = (26.12dBuV) + (-20.5dB/m), the corresponding
frequency is 31.067MHz.

For GFSK
Carrier frequency (MHz):2410
Frequency Result ARpl Pmea Polarity Limit Margin
(MHz) (dBuV/m) (dB) (dBuVv/m) (dBuV/m) (dB)
31.067 5.62 -20.5 26.12 Vertical 40 34.38
57.1115 5.55 -19.3 24.85 Vertical 40 34.45
99.9855 13.95 -19.1 33.05 Vertical 43.5 29.55
199.9925 15.13 -19.3 34.43 Vertical 43.5 28.37
548.9985 12.33 -9.8 22.13 Vertical 46 33.67
947.3775 17.85 -3.2 21.05 Vertical 46 28.15
Carrier frequency (MHz):2445
Frequency Result ARpl Pmea Polarity Limit Margin
(MH2) (dBuVv/m) (dB) (dBuVv/m) (dBuVv/m) (dB)
33.9285 5.97 -20 25.97 Vertical 40 34.03
58.13 5.79 -19.5 25.29 Vertical 40 34.21
99.9855 13.96 -19.1 33.06 Vertical 43.5 29.54
199.9925 15.11 -19.3 34.41 Vertical 43.5 28.39
544.003 12.56 -9.9 22.46 Vertical 46 33.44
946.2135 17.85 -3.3 21.15 Vertical 46 28.15
Carrier frequency (MHz):2475
Frequency Result ARpl Pmea Polarity Limit Margin
(MH2) (dBuVv/m) (dB) (dBuVv/m) (dBuVv/m) (dB)
45.52 6.42 -18.8 25.22 Vertical 40 33.58
58.13 5.85 -19.5 25.35 Vertical 40 34.15
99.9855 13.98 -19.1 33.08 Vertical 43.5 29.52
199.9925 15.09 -19.3 34.39 Vertical 43.5 28.41
520.2865 12.09 -10.5 22.59 Vertical 46 33.91
949.56 17.87 -3.2 21.07 Vertical 46 28.13
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Note: The relevant tests have been performed in order to verify in which mode would have the

worstfeatures, the result show above is the worst case.
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