@ BANGCE

CERTIFICATION INSPECTION SERVICE

Report No.: CISRR25040808104

Report No.
Project No.
FCCID
Applicant
Address
Manufacturer
Address
Product Name

Trademark

Model/Type reference

Listed Model(s)

Standard
Test date
Issue date

Test result

TEST REPORT

CISRR25040808104
CISR250408081
2BORU-Q87

Dongguan Jinhongyang Technology Co., Ltd

Room 901, Building 1, No.1 Hengtian 2nd Road, Tangxia Town,
Dongguan City, Guangdong Province

Dongguan Jinhongyang Technology Co., Ltd

Room 901, Building 1, No.1 Hengtian 2nd Road, Tangxia Town,
Dongguan City, Guangdong Province

Bluetooth headset

N/A

Q87

Q88

47 CFR Part 15.247

April 8, 2025 to April 10, 2025
April 14, 2025

Complied

Genryl_ong

Lucas Huong

Prepared by: Lucas Huang Approved by: Genry Long

The test results relate only to the tested samples.

The test report should not be reproduced except in full without the written approval of Shenzhen Bangce
Testing Technology Co., Ltd.

Page 1 of 63



@ BANGCE

CERTIFICATION INSPECTION SERVICE Report No.: CISRR25040808104
Contents

1. REPORT VERSION ........eeiiiiiiiicerrrssrersssme e ssssms e s sssane s ssssme e ssssmne s sssane s sssamsensssnnessnsanessassnsessnsanessssansessnannessnsnns 3
2. TEST DESCRIPTION ........ciiiicierrsarerssssseerassnserssssmeeesssssesassneesassnsesasssmesasssnsesassnnesssssnsnnsssnnesssssneessssnnensssnnnss 4
3. SUNMMARY .......ceiiicceteiiccttessese e rsssss s ssssse e ssssss e e s s s s e e e e s ae e eessss e e easaneeasseeneasssEeeasnneeaesneeeasaaneeassnnneasnnenassnnnnessnnes 5
B T N e Yo [T o 0 T o2 T o1 o o OSSP 5
3.2. Radio Specification DescCription *...........cccciiiriciiirrrrrrrrsrr s s s s esssss e e e en s ne e se s nn e e e s aneeeasnnenans 5
£ R 1o LT Y oY oy = U 5
3.4. Deviation from sStandards ..........cccceiiiiiiiiiiini e nme e e e s e s nnnnes 5
3.5, TeSHING SIe ..eeiiiiii i 6
4. TEST CONFIGURATION ........cctieiiceteiicntessssneesssse e ssssss e s ssssns e sasassesasssssesasnsesasssseesassnsesasnsenanssneenasnnensnsnnennans 7
4.1. TeSt freqUENCY liSt........ e it r s e e e e e s sann e e e s s e amn e e e e s ea s snme e e e ees s ssnnnneenesnnnsan 7
4.2. Descriptions of teSt MOAE ... e 7
4.3. Support unit used in test coNfigUration ... 7
4.4. Test sample INTOrmMation ... s mn e e e s s e amn e e s e n s nnmnnes 7
4.5. Environmental CONAItIONS ..o s s s s sme e s s s mmn e e e e s e nmmmn e e e e nas 7
4.6. Equipment Used during the Test ... s 8
5. TEST RESULTS .....coiiiiiiiiitirsisee s ssssme e s ssssse s ssssme e s s sms s sesane s sesans e e sesas e e sasaneeessns e s s sane e saaneesansnneesnsaneessssnsensnnnns 10
5.1. Evaluation Results (Evaluation)..........cccoiiimiiiiiniis e s 10
5.1.1. Antenna ReqUIreMENt ..........coooii i iiiiicccccscscrrcr s sm s mmn s n e e e e e e e e e e r e e e e e e e e e e e e e e eesnsnnnnnnnnnnnnnan 10
5.2. Radio Spectrum Matter Test Results (RF) ..o 1"
5.2.1. Conducted Emission at AC POWET liNE ......c.ooeeiiiiiicccerrer s enre e e s s s ssss s e s s s s ssme e s e s s smmn e e e e e s s nnn 11
L3070 T | =30 = 2 T4 o 1T 11 o 14
5.2.3. Maximum Conducted OULPUL POWET ... sssn s e sms e mne e mmnn e e nas 16
5.2.4. Channel SeParation ... cccssrrr e sssse s e s s s s ss s e e e s s s s s smne e e e ee s s ann e e e eesasssnnnneenesansnnnns 17
5.2.5. Number of HOPpPing FreqUENCIES .......cciiii i cms e s smsn s s s s smnn s s s s mmn e s e s s s ssmmnn s e e eas 18
L0 T L T | I = 19
5.2.7. Conducted band edge and SpUrious EMiSSiON .......cccccciriinimriinnrrir 21
5.2.8. Radiated band edge emiSSioN ... ——————— 23
5.2.9. Radiated Spurious Emission (Delow 1GHZ) ... e s e e e s mnne e 33
5.2.10. Radiated Spurious Emission (Above 1GHz)..........cccccciiiiiininninir e e 39
6. TEST SETUP PHOTOS ........coiiicciiiiiccerircsste s ssssne s s ssme e s s s ssse s sssan e s s s ms e s s smn e s s s same e e s me e e e san e e e s nne e e s mnenessnnenensnnnns 53
7. EXTERNAL AND INTERNAL PHOTOS ........ccoiiiicciiniccceniscme e s sssmse s s ssse s s s sme e s s sms e sssssne s s s sms e s sssmnesasssmenssssnnens 55
7.1, EXternal PROLOS ... 55
A 121 =Y 40 F= T o Lo o 59

Page 2 of 63



@ BANGCE

CERTIFICATION INSPECTION SERVICE

Report No.:

CISRR25040808104

1. REPORT VERSION

Version No.

Issue date

Description

00

April 14, 2025

Original

Page 3 of 63




@ BANGCE

CERTIFICATION INSPECTION SERVICE

Report No.:

CISRR25040808104

2. TEST DESCRIPTION

No. Test ltem Standard Requirement Result
1 Antenna Requirement 47 CFR 15.203 Pass
2 Conducted Emission at AC power line 47 CFR 15.207(a) Init
3 20dB Bandwidth 47 CFR 15.247(a)(1) Init
4 Maximum Conducted Output Power 47 CFR 15.247(b)(1) Pass
5 Channel Separation 47 CFR 15.247(a)(1) Pass
6 Number of Hopping Frequencies 47 CFR 15.247(a)(1)(iii) Pass
7 Dwell Time 47 CFR 15.247(a)(1)(iii) Pass

Conducted band edge and spurious 47 CFR 15.247(d), 15.209,
8 o Pass
emission 15.205
9 Radiated band edge emission 47 CFR 15.247(d), 15.209, Pass
15.205
10 Radiated Spurious Emission (below 47 CFR 15.247(d), 15.209, Pass
1GHz) 15.205
11 Radiated Spurious Emission (Above 47 CFR 15.247(d), 15.209, Pass
1GHz) 15.205
Note:

—  The measurement uncertainty is not included in the test result.

Page 4 of 63




@ BANGCE

CERTIFICATION INSPECTION SERVICE Report NO_: C|SRR25040808104

3. SUMMARY

3.1. Product Description *

Main unit information:

Product Name: Bluetooth headset

Trade Mark: N/A

Model No.: Q87

Listed Model(s): Q88

Model difference: The series model is the same product,with only different model names
and colors

Power supply: Input: DC 5V

Hardware version: V1.0

Software version: V1.0

Accessory unit (AU) information:

Battery: DC 3.86V

3.2. Radio Specification Description *

Modulation type: GFSK

Operation frequency: 2402MHz to 2480MHz
Channel number: 79

Channel separation: 1MHz

Antenna type: Ceramic Antenna
Antenna gain: 2.78dBi

Note:

1) *: Since the above information is provided by the applicant relevant results or conclusions of this report
are only made for these information , Bangce is not responsible for the authenticity, integrity and results
of the information and/or the validity of the conclusion.

3.3. Modification of EUT

No modifications are made to the EUT during all test items.

3.4. Deviation from standards
None
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3.5. Testing Site

Laboratory Name

Shenzhen Bangce Testing Technology Co., Ltd.

Laboratory Location

101, building 10, Yunli Intelligent Park, Shutianpu community, Matian
Street, Guangming District, Shenzhen, Guangdong, China

Contact information

Tel: 86-755-2319 6848, email: service@cis-cn.net
Website: http://www.cis-cn.net/

FCC registration number

736346

FCC designation number

CN1372
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4. TEST CONFIGURATION
4.1. Test frequency list
Lowest Channel (LCH) Middle Channel (MCH) Highest Channel (HCH)
(MHz) (MHz) (MHz)
2402 2441 2480
4.2. Descriptions of test mode
No Test mode Description
Keep the EUT in continuously transmitting mode (non-
T™M1 TX-GFSK (Non-Hopping) hopping) with GFSK modulation at lowest, middle and
highest channel.
™2 TX-GFSK (Hopping) \lfvﬁﬁpégglfgn'génu;?g[riwously transmitting mode (hopping)
T™M3 Link mode Keep the EUT in Bluetooth linking mode with AE.
TM4 Charging Keep the EUT in charging status

Note:The boards used on the left and right sides of this device are the same, And both the left and right ears
are evaluated in the report
4.3. Support unit used in test configuration

The EUT has been associated with peripherals and configuration operated in a manner tended to maximize its
emission characteristics in a typical application.

The following peripheral devices and interface cables were connected during the measurement:

Item Equipment name Trade Name Model No.
Guangdong Sangu )
1 Adapter Technology Co. Itd SG-0501000AU
2 Phone Huawei NZONE S7

4.4. Test sample information

Type

Sample No.

Engineer sample

CISR250408081-S01

Normal sample

CISR250408081-S02

4.5. Environmental conditions

Type

Requirement

Temperature:

15~35°C

Relative Humidity:

25~75%

Air Pressure:

860~1060mbar
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4.6. Equipment Used during the Test
Conducted Emission at AC power line
20dB Bandwidth
Item Equipment name Manufacturer Model Serial No. Calzjbarta; ion Due date
Emissions in non-restricted frequency bands
Maximum Conducted Output Power
Channel Separation
Number of Hopping Frequencies
Dwell Time
Item Equipment name Manufacturer Model Serial No. Calljbar;t ion Due date
1 MXG RF Signal Agilent N5181A | MY50145362 | 2025-01-08 | 2026-01-07
Generator
2 Spectrum analyzer R&S FSV-40N 102130 2025-01-08 | 2026-01-07
3 Vecitor Signal Agilent N5182A | MY50142364 | 2025-01-08 | 2026-01-07
Generator
Band edge emissions (Radiated)
Emissions in frequency bands (below 1GHz)
Emissions in frequency bands (above 1GHz)
Item Equipment name Manufacturer Model Serial No. Calzjbarta; ion Due date
1 EMI Test Receiver Rohde&schwarz ESCI7 100853 2025-01-08 | 2026-01-07
2 Amplifier Tonscend TAPOKSG | APZ3AS06027 | 2025.01-08 | 2026-01-07
3 Prime amplifier Tonscend T’;F(’)%Bm AP23A306028 2025-01-08 | 2026-01-07
4 97676 anechoic SKET 9.36.36 N/A 2024-09-02 | 2027-09-01
chamber
5 Spectrum analyzer Agilent N9020A MY50530263 | 2025-01-08 | 2026-01-07
6 Spectrum analyzer R&S FSV-40N 102130 2025-01-08 | 2026-01-07
. VULB
7 Bilog Antenna Schwarzbeck 9163 1463 2023-01-09 | 2026-01-08
BBHA
8 Horn Antenna SCHWARZBECK 9120 D 2487 2023-01-09 | 2026-01-08
9 Active Loop SCHWARZBECK | MZB / 2023-01-09 | 2026-01-08
Antenna 1519B
10 RF Cable Tonscend Cable 1 / 2025-01-08 | 2026-01-07
11 RF Cable Tonscend Cable 2 / 2025-01-08 | 2026-01-07
12 RF Cable SKET Cable 3 / 2025-01-08 | 2026-01-07
13 L.I.S.N#1 Schwarzbeck | Noho12 / 2025-01-08 | 2026-01-07
14 L.ILS.N#2 ROFDE&SCHWA | Enva1e / 2025-01-08 | 2026-01-07
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15 Homn Antenna | SCHWARZBECK BBHg‘g” 1130 2023-01-09 | 2026-01-08
16 Preamplifier Tonscend T‘})F(’)L*‘BO“ AP21C806126 | 2025-01-08 | 2026-01-07
17 | Variable-frequency Pinhong PH1110 / 2025-01-08 | 2026-01-07
power source
18 | 6dB Attenuator SKET DC-6G / 2025-01-08 | 2026-01-07
19 |  Antenna tower SKT BICAAT | AT202104010 | 2025.01-08 | 2026-01-07
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5. TEST RESULTS

5.1. Evaluation Results (Evaluation)
5.1.1. Antenna Requirement

Refer to 47 CFR Part 15.203, an intentional radiator shall be designed to ensure
that no antenna other than that furnished by the responsible party shall be used
Test Requirement: 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.

5.1.1.1. Test Result

Pass

5.1.1.2. Conclusion:

The EUT antenna is Ceramic Antenna(2.78dBi), the directional gain of the antenna less than 6dBi. It comply
with the standard requirement. In case of replacement of broken antenna the same antenna type must be
used.Antenna structure please refer to the EUT internal photographs antenna photo.

Page 10 of 63



@ BANGCE

CERTIFICATION INSPECTION SERVICE Report NO.: C|SRR25040808104

5.2. Radio Spectrum Matter Test Results (RF)
5.2.1. Conducted Emission at AC power line

Refer to 47 CFR 15.207(a), Except as shown in paragraphs (b)and (c)of this
section, for an intentional radiator that is designed to be connected to the public
utility (AC) power line, the radio frequency voltage that is conducted back onto the
AC power line on any frequency or frequencies, within the band 150 kHz to 30
MHz, shall not exceed the limits in the following table, as measured using a 50
MH/50 ohms line impedance stabilization network (LISN).

Test Requirement:

Frequency of emission (MHz) Conducted limit (dBpV)
Quasi-peak Average
. 0.15-0.5 66 to 56* 56 to 46*
Test Limit:
0.5-5 56 46
5-30 60 50
*Decreases with the logarithm of the frequency.
Test Method: ANSI C63.10-2020 section 6.2

1. The EUT was setup according to ANSI C63.10 requirements.

2. The EUT was placed on a platform of nominal size, 1 m by 1.5 m, raised 80 cm
above the conducting ground plane. The vertical conducting plane was located 40
cm to the rear of the EUT. All other surfaces of EUT were at least 80 cm from any
other grounded conducting surface.

3. The EUT and simulators are connected to the main power through a line
impedances stabilization network (LISN). The LISN provides a 50 ohm /50uH
coupling impedance for the measuring equipment.

4. The peripheral devices are also connected to the main power through a LISN.
Procedure: (Refer to the block diagram of the test setup and photographs)

5. Each current-carrying conductor of the EUT power cord, except the ground
(safety) conductor, was individually connected through a LISN to the input power
source.

6. The excess length of the power cord between the EUT and the LISN receptacle
were folded back and forth at the center of the lead to form a bundle not exceeding
40 cm in length.

7. Conducted emissions were investigated over the frequency range from 0.15MHz
to 30MHz using a receiver bandwidth of 9 kHz.

8. During the above scans, the emissions were maximized by cable manipulation.

5.2.1.1. E.U.T. Operation

Operating Environment:

Temperature: 0°C Humidity: 0 % Atmospheric Pressure: 0 kPa
Pre test mode: TM4
Final test mode: T™M4

5.2.1.2. Test Setup Diagram

40cm Receiver -
=
2 e

[ EUT —[@;ﬁ

=
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5.2.1.3. Test Result

Init

5.2.1.4. Test Data
Note:
The BT function of this product does not work in charging mode, so only the charging mode(TM4) is tested

Mode3 / Line: Line

80.0 dBuy

i

ED

50

40

30 peak

2“ 1

10

o

10

-20

0.150 0.500 [MHz) 5.000 30000
Frequency Reading F actor Leval Limit Margin
M. Datecior
(MHz) {dBu\) {dB) {dBuv) {dBuv) (8

- 0.254 37.68 10.33 48.01 61.63 -1362 ap
2 0.317 19.40 10.33 28.73 48.78 -20.08 AVG
3 0.562 30.32 10.38 40.71 56.00 -152%8 ap
4 0.622 16.86 10.440 Z7.38 46.00 -1861 AVG
5 0.8348 13.64 10.42 2406 46.00 -2184 AVG
8 1.2084 28.25 10.51 38.76 56.00 1724 apP
T 3.168 20.84 11.04 40 .88 56.00 -1512 apP
B 3210 12.35 11.08 2341 46.00 -22 549 AVG
a 5.838 2r.28 12.18 38 .47 60.00 -2053 QP
10 B.002 15.48 13.04 28.52 50.00 -2148 AVG
11 18.266 553 15.79 21.32 50.00 -2B 68 AVG
12 27.034 24.34 14 .95 39.30 60.00 -20.70 ar
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Mode3 / Line: Neutral

Conducted Emission Meas urement

Project Ma.: CISR250408081 Diata -8 A5 10:25:13

g0.0  dBuY

i)

1]

50

A0

n

20 % Lo

10 i

L}

10

-20

0.750 0.500 [MHz] 5. 000 F0.600
No. Firequency Reading Factor Lened Limmil Margin o —
(MHz) (dBuv) (dB) {dBuv}) {dBuv}) {dB)

1 0.174 38.91 10.32 49.23 64.77 -15.54 arF
2 0.204 21.35 10.32 31.68 53.45 2177 AVG
3 0.482 28.21 10.37 39.58 56.30 -1672 arF
4 0.514 18.65 10.38 30.03 45.00 -1587 AVG
5 0.950 16.73 10.42 2715 45.00 -18.845 AVG
g " 0.904 30.53 10.43 40,95 56.00 -15.04 are
T 2 585 27.ar 10.87 38.24 56.00 -17.75 are
B 2.778 14,508 10.83 25.62 45.00 -20.38 AVG
a 5§.150 30.73 12.36 43.049 60.00 -16.91 QP
10 B8.002 13.70 13.06 26.78 50.00 -23.24 AVG
1 21.245 22.789 15.81 38.60 60.00 -2140 QP
12 21.246 465 15.81 20.45 50.00 -29 54 AVG

Note:
1). Result = Reading +Correct (Insertion Loss + Cable Loss + Attenuator Factor)
2). Margin = Result - Limit

Page 13 of 63




@ BANGCE

CERTIFICATION INSPECTION SERVICE

Report No.: CISRR25040808104

5.2.2. 20dB Bandwidth

Test Requirement:

47 CFR 15.247(a)(1)

Test Limit:

Refer to 47 CFR 15.215(c), intentional radiators operating under the alternative
provisions to the general emission limits, as contained in §§ 15.217 through 15.257
and in subpart E of this part, must be designed to ensure that the 20 dB bandwidth
of the emission, or whatever bandwidth may otherwise be specified in the specific
rule section under which the equipment operates, is contained within the frequency
band designated in the rule section under which the equipment is operated.

Test Method:

ANSI C63.10-2020, section 7.8.6, For occupied bandwidth measurements, use the
procedure in 6.9.3. Frequency hopping shall be disabled for this test.

Procedure:

The occupied bandwidth is the frequency bandwidth such that, below its lower and
above its upper frequency limits, the mean powers are each equal to 0.5% of the
total mean power of the given emission. The following procedure shall be used for
measuring 99% power bandwidth:

a) The instrument center frequency is set to the nominal EUT channel center
frequency. The frequency span for the spectrum analyzer shall be between 1.5
times and 5.0 times the OBW.

b) The nominal IF filter bandwidth (3 dB RBW) shall be in the range of 1% to 5% of
the OBW, and VBW shall be at least three times the RBW, unless otherwise
specified by the applicable requirement.

c) Set the reference level of the instrument as required, keeping the signal from
exceeding the maximum input mixer level for linear operation. In general, the peak
of the spectral envelope shall be more than [10 log (OBW/RBW)] below the
reference level. Specific guidance is given in 4.1.6.2.

d) Step a) through step c¢) might require iteration to adjust within the specified
range.

e) Video averaging is not permitted. Where practical, a sample detection and single
sweep mode shall be used. Otherwise, peak detection and max-hold mode (until
the trace stabilizes) shall be used.

f) Use the 99% power bandwidth function of the instrument (if available) and report
the measured bandwidth.

g) If the instrument does not have a 99% power bandwidth function, then the trace
data points are recovered and directly summed in linear power terms. The
recovered amplitude data points, beginning at the lowest frequency, are placed in a
running sum until 0.5% of the total is reached; that frequency is recorded as the
lower frequency. The process is repeated until 99.5% of the total is reached; that
frequency is recorded as the upper frequency. The 99% power bandwidth is the
difference between these two frequencies.

h) The occupied bandwidth shall be reported by providing spectral plot(s) of the
measuring instrument display; the plot axes and the scale units per division shall be
clearly labeled. Tabular data may be reported in addition to the plot(s).

5.2.2.1. E.U.T. Operation

Operating Environment:

Temperature: 0°C Humidity: 0 % Atmospheric Pressure: 0 kPa
Pre test mode: TM1

Final test mode: TM1

5.2.2.2. Test Setup Diagram
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RF TEST SYSTEM

Il

| TST PASS

5.2.2.3. Test Result

Init

5.2.2.4. Test Data
Please Refer to Appendix for Details.
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5.2.3. Maximum Conducted Output Power

Test Requirement:

47 CFR 15.247(b)(1)

Test Limit:

Refer to 47 CFR 15.247(b)(1), 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.

Test Method:

ANSI C63.10-2020, section 7.8.5

Procedure:

This is an RF-conducted test to evaluate maximum peak output power. Use a direct
connection between the antenna port of the unlicensed wireless device and the
spectrum analyzer, through suitable attenuation. Frequency hopping shall be
disabled for this test. Use the following spectrum analyzer settings:

a) Span: Approximately five times the 20 dB bandwidth, centered on a hopping
channel.

b) RBW > 20 dB bandwidth of the emission being measured.

c) VBW = RBW.

d) Sweep: No faster than coupled (auto) time.

e) Detector function: Peak.

f) Trace: Max-hold.

g) Allow trace to stabilize.

h) Use the marker-to-peak function to set the marker to the peak of the emission.

i) The indicated level is the peak output power, after any corrections for external
attenuators and cables.

j) A spectral plot of the test results and setup description shall be included in the
test report.

NOTE—A peak responding power meter may be used, where the power meter and
sensor system video bandwidth is greater than the occupied bandwidth of the
unlicensed wireless device, rather than a spectrum analyzer.

5.2.3.1. E.U.T. Operation

Operating Environment:

Temperature: 225°C Humidity: 55.2 % Atmospheric Pressure: 103 kPa
Pre test mode: T™1

Final test mode: T™1

5.2.3.2. Test Setup Diagram

— —

=il

y EL

5.2.3.3. Test Result

Pass

5.2.3.4. Test Data
Please Refer to Append

ix for Details.
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5.2.4. Channel Separation

Test Requirement: 47 CFR 15.247(a)(1)

Refer to 47 CFR 15.247(a)(1), Frequency hopping systems shall have hopping
channel carrier frequencies separated by a minimum of 25 kHz or the 20 dB
bandwidth of the hopping channel, whichever is greater. Alternatively, frequency
Test Limit: hopping systems operating in the 2400-2483.5 MHz band may have hopping
channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems
operate with an output power no greater than 125 mW.

Test Method: ANSI C63.10-2020, section 7.8.2

The EUT shall have its hopping function enabled. Use the following spectrum
analyzer settings:

a) Span: Wide enough to capture the peaks of two adjacent channels.

b) RBW: Start with the RBW set to approximately 30% of the channel spacing;
adjust as necessary to best identify the center of each individual channel.

c) Video (or average) bandwidth (VBW) = RBW.

d) Sweep: No faster than coupled (auto) time.

e) Detector function: Peak.

f) Trace: Max-hold.

g) Allow the trace to stabilize.

Procedure:

Use the marker-delta function to determine the separation between the peaks of
the adjacent channels. Compliance of an EUT with the appropriate regulatory limit
shall be determined. A spectral plot of the data shall be included in the test report.

5.2.4.1. E.U.T. Operation

Operating Environment:

Temperature: 225°C Humidity: 55.2 % Atmospheric Pressure: 103 kPa
Pre test mode: TM2
Final test mode: TM2

5.2.4.2. Test Setup Diagram

5.2.4.3. Test Result
Pass

5.2.4.4. Test Data

Please Refer to Appendix for Details.
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5.2.5. Number of Hopping Frequencies

Test Requirement:

47 CFR 15.247(a)(1)(iii)

Test Limit:

Refer to 47 CFR 15.247(a)(1)(iii), Fequency hopping systems in the 2400-2483.5
MHz band shall use at least 15 channels. The average time of occupancy on any
channel shall not be greater than 0.4 seconds within a period of 0.4 seconds
multiplied by the number of hopping channels employed. Frequency hopping
systems may avoid or suppress transmissions on a particular hopping frequency
provided that a minimum of 15 channels are used.

Test Method:

ANSI C63.10-2020, section 7.8.3

Procedure:

The EUT shall have its hopping function enabled. Use the following spectrum
analyzer settings:

a) Span: The frequency band of operation. Depending on the number of channels
the device supports, it could be necessary to divide the frequency range of
operation across multiple spans, to allow the individual channels to be clearly seen.
b) RBW: To identify clearly the individual channels, set the RBW to less than 30%
of the channel spacing or the 20 dB bandwidth, whichever is smaller.

c) VBW = RBW.

d) Sweep: No faster than coupled (auto) time.

e) Detector function: Peak.

f) Trace: Max-hold.

g) Allow the trace to stabilize.

It might prove necessary to break the span up into subranges to show clearly all of
the hopping frequencies. Compliance of an EUT with the appropriate regulatory
limit shall be determined for the number of hopping channels. A spectral plot of the
data shall be included in the test report.

5.2.5.1. E.U.T. Operation

Operating Environment:

Temperature: 225°C Humidity: 55.2 % Atmospheric Pressure: 103 kPa
Pre test mode: TM2

Final test mode: T™M2

5.2.5.2. Test Setup Diagram

— —

5.2.5.3. Test Result

Pass

5.2.5.4. Test Data
Please Refer to Append

ix for Details.
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5.2.6. Dwell Time

Test Requirement:

47 CFR 15.247(a)(1)(iii)

Test Limit:

Refer to 47 CFR 15.247(a)(1)(iii), Frequency hopping systems in the 2400-2483.5
MHz band shall use at least 15 channels. The average time of occupancy on any
channel shall not be greater than 0.4 seconds within a period of 0.4 seconds
multiplied by the number of hopping channels employed. Frequency hopping
systems may avoid or suppress transmissions on a particular hopping frequency
provided that a minimum of 15 channels are used.

Test Method:

ANSI C63.10-2020, section 7.8.4

Procedure:

The dwell time per hop on a channel is the time from the start of the first
transmission to the end of the last transmission for that hop. If the device has a
single transmission per hop then the dwell time is the duration of that transmission.
If the device has a multiple transmissions per hop then the dwell time is measured
from the start of the first transmission to the end of the last transmission.

The time of occupancy is the total time that the device dwells on a channel over an
observation period specified in the regulatory requirement. To determine the time of
occupancy the spectrum analyzer will be configured to measure both the dwell time
per hop and the number of times the device transmits on a specific channel in a
given period.

The EUT shall have its hopping function enabled. Compliance with the
requirements shall be made with the minimum and with the maximum number of
channels enabled. If the dwell time per channel does not vary with the number of
channels than compliance with the requirements may be based on the minimum
number of channels. If the device supports different dwell times per channel
(example Bluetooth devices can dwell on a channel for 1, 3 or 5 time slots) then
measurements can be limited to the longest dwell time with the minimum number of
channels.

Use the following spectrum analyzer settings to determine the dwell time per hop:

a) Span: Zero span, centered on a hopping channel.

b) RBW shall be < channel spacing and where possible RBW should be set >> 1/
T, where T is the expected transmission time per hop.

c) Sweep time: Set so that the start of the first transmission and end of the last
transmission for the hop are clearly captured. Setting the sweep time to be slightly
longer than the hopping period per channel (hopping period = 1/hopping rate)
should achieve this.

d) Use a video trigger, where possible with a trigger delay, so that the start of the
transmission is clearly observed. The trigger level might need adjustment to reduce
the chance of triggering when the system hops on an adjacent channel.

e) Detector function: Peak.

f) Trace: Clear-write, single sweep.

g) Place markers at the start of the first transmission on the channel and at the end
of the last transmission. The dwell time per hop is the time between these two
markers.

To determine the number of hops on a channel in the regulatory observation period
repeat the measurement using a longer sweep time. When the device uses a single
hopping sequence the period of measurement should be sufficient to capture at
least 2 hops. When the device uses a dynamic hopping sequence, or the sequence
varies, the period of measurement may need to capture multiple hops to better
determine the average time of occupancy. Count the number of hops on the
channel across the sweep time.

The average number of hops on the same channel within the regulatory
observation period is calculated from the number of hops on the channel divided by
the spectrum analyzer sweep time multiplied by the regulatory observation period.
For example, if three hops are counted with an analyzer sweep time of 500 ms and
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the regulatory observation period is 10 s, then the number of hops in that ten
seconds is 3/0.5 x 10, or 60 hops.

The average time of occupancy is calculated by multiplying the dwell time per hop
by the number of hops in the observation period.

5.2.6.1. E.U.T. Operation

Operating Environment:

Temperature: 225°C Humidity: 55.2 % Atmospheric Pressure: 103 kPa
Pre test mode: TM2
Final test mode: TM2

5.2.6.2. Test Setup Diagram

— —

5.2.6.3. Test Result

Pass

5.2.6.4. Test Data
Please Refer to Appendix for Details.
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5.2.7. Conducted band edge and spurious emission

Test Requirement:

47 CFR 15.247(d), 15.209, 15.205

Test Limit:

Refer to 47 CFR 15.247(d), In any 100 kHz bandwidth outside the frequency band
in which the spread spectrum or digitally modulated intentional radiator is operating,
the radio frequency power that is produced by the intentional radiator shall be at
least 20 dB below that in the 100 kHz bandwidth within the band that contains the
highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits
based on the use of RMS averaging over a time interval, as permitted under
paragraph (b)(3) of this section, the attenuation required under this paragraph shall
be 30 dB instead of 20 dB. Attenuation below the general limits specified in §
15.209(a) is not required.

Test Method:

ANSI C63.10-2020 section 7.8.7

Procedure:

7.8.7.1 General considerations

To demonstrate compliance with the relative out-of-band emissions requirements
conducted spurious emissions shall be measured for the transmit frequencies, per
5.5 and 5.6, and at the maximum transmit powers. Frequency hopping shall be
disabled for this test with the exception of measurements at the allocated band-
edges which shall be repeated with hopping enabled.

Connect the primary antenna port through an attenuator to the spectrum analyzer
input; in the results, account for all losses between the unlicensed wireless device
output and the spectrum analyzer. The frequency range of testing shall span 30
MHz to 10 times the operating frequency and this may be done in a single sweep
or, to aid resolution, across a number of sweeps. The resolution bandwidth shall be
100 kHz, video bandwidth 300 kHz, and a coupled sweep time with a peak
detector.

The limit is based on the highest in-band level across all channels measured using
the same instrument settings (resolution bandwidth of 100 kHz, video bandwidth of
300 kHz, and a coupled sweep time with a peak detector). To help clearly
demonstrate compliance a display line may be set at the required offset (typically
20 dB) below the highest in-band level. Where the highest in-band level is not
clearly identified in the out-of-band measurements a separate spectral plot showing
the in-band level shall be provided.

When conducted measurements cannot be made (for example a device with
integrated, non-removable antenna) radiated measurements shall be used. The
reference level for determining the limit shall be established by maximizing the field
strength from the highest power channel and measuring using the resolution and
video bandwidth settings and peak detector as described above. The field strength
limit for spurious emissions outside of restricted-bands shall then be set at the
required offset (typically 20 dB) below the highest in-band level. Radiated
measurements will follow the standards measurement procedures described in
Clause 6 with the exception that the resolution bandwidth shall be 100 kHz, video
bandwidth 300 kHz, and a coupled sweep time with a peak detector. Note that use
of wider measurement bandwidths are acceptable for measuring the spurious
emissions provided that the peak detector is used and that the measured value of
spurious emissions are compared to the highest in-band level measured with the
100 kHz / 300 kHz bandwidth settings to determine compliance.

7.8.7.2 Band-edges

Compliance with a relative limit at the band-edges (e.g., —20 dBc) shall be made on
the lowest and on the highest channels with frequency hopping disabled and
repeated with frequency hopping enabled. For the latter test the hopping sequence
shall include the lowest and highest channels.

For measurements with the hopping disabled the analyzer screen shall clearly
show compliance with the requirement within 10 MHz of the allocated band-edge.
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For measurements with the hopping enabled the analyzer screen shall clearly show
compliance with the requirement within 10 MHz of both of the allocated band-
edges. This could require separate spectral plots for each band-edge.

5.2.7.1. E.U.T. Operation

Operating Environment:

Temperature: 225°C Humidity: 55.2 % Atmospheric Pressure: 103 kPa
Pre test mode: ™1, TM2
Final test mode: ™1, TM2

5.2.7.2. Test Setup Diagram

5.2.7.3. Test Result

Pass

5.2.7.4. Test Data
Please Refer to Appendix for Details.

Page 22 of 63




@ BANGCE

CERTIFICATION INSPECTION SERVICE

Report No.:

CISRR25040808104

5.2.8. Radiated band edge emission

Test Requirement:

Refer to 47 CFR 15.247(d), In addition, radiated emissions which fall in the
restricted bands, as defined in § 15.205(a), must also comply with the radiated
emission limits specified in § 15.209(a)(see § 15.205(c)).’

Test Limit:

Frequency (MHz) Field strength Measurement

(microvolts/meter) distance
(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

** Except as provided in paragraph (g), fundamental emissions from intentional
radiators operating under this section shall not be located in the frequency bands
54-72 MHz, 76-88 MHz, 174-216 MHz or 470-806 MHz. However, operation within
these frequency bands is permitted under other sections of this part, e.g., §§
15.231 and 15.241.

In the emission table above, the tighter limit applies at the band edges.

The emission limits shown in the above table are based on measurements
employing a CISPR quasi-peak detector except for the frequency bands 9-90 kHz,
110-490 kHz and above 1000 MHz. Radiated emission limits in these three bands
are based on measurements employing an average detector.

Test Method:

ANSI C63.10-2020 section 6.10

Procedure:

1. EUT was setup and tested according to ANSI C63.10 .

2. The EUT is placed on a turn table which is 1.5 meter above ground. The turn
table is rotated 360 degrees to determine the position of the maximum emission
level.

3. The EUT waspositioned such that the distance from antenna to the EUT was 3
meters.

4. The antenna is scanned from 1 meter to 4 meters to find out the maximum
emission level. Thisis repeated for both horizontal and vertical polarization of the
antenna. In order to find themaximum emission, all of the interface cables were
manipulated according to ANSI C63.10 on radiated measurement.

5. Use the following spectrum analyzer settings:

a) Span shall wide enough to fully capture the emission being measured

b) Set RBW=1MHz, VBW=3MHz for >1GHz, Sweep time=auto, Detector=peak,
Trace=max hold for Peak measurement

For average measurement: use duty cycle correction factor method (DCCF),
Averager level = Peak level + DCCF

5.2.8.1. E.U.T. Operation

Operating Environment:

Temperature: 22 °C Humidity: 55.7 % Atmospheric Pressure: 103 kPa
Pre test mode: ™1, TM2
Final test mode: ™1, TM2
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5.2.8.2. Test Setup Diagram

Semi Anechoic Chamber Antenna Mount

3600 H

—| Receiver

Position
Controller

Preamplifier

= -

=

Above 1GHz Semmm -

5.2.8.3. Test Result

Pass
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5.2.8.4. Test Data

Note:

1) Level= Reading + Factor; Factor =Antenna Factor+ Cable Loss- Preamp Factor
2) Margin = Limit - Level

3) Average measurement was not performed if peak level is lower than average limit
4) The other emission levels were very low against the limit.

Have pre-scan all test mode, found TM1 mode which it was worst case, so only show the worst case’s data on
this report.

LEFT:
Mode1 / Polarization: Horizontal / CH: L

90 dBu¥/Hz

80

70

60 i

1 4 Vs Y-
/ \ eak

50 2 ::'c e .

30

20

10

0

-10

2370.000 (MHz) 2405.000
Frequency Reading Factor Level Limit Margin

Mo (MHz) (dBuVY) (dB) (dBuV/Hz) (dBuV/Hz) (dB) Detector
1 2390.000 48.08 2.34 50.42 74.00 23.58 peak
2 2390.000 39.64 2.34 41.98 54.00 12.02 AVG
3 2400.000 49.10 2.38 51.48 74.00 22,52 peak
4+ 2400.000 40.65 2.38 43.03 54.00 10.97 AVG
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Mode1 / Polarization: Vertical / CH: L

90 dBu¥/Hz
80
70
60 f\
50 e A \ a R e T, g{r_. " ...‘.% | s peak
i s e e e R e " {AVG
30
20
10
0
-10
2370.000 [MHz]) 2405.000
Frequency Reading Factor Level Limit Margin
Mo (MHz) (dBuV) (dB) (dBuV/Hz) | (dBuV/Hz) (dB) Detector
1 2390.000 46.76 2.34 49.10 74.00 24.90 peak
2390.000 38.04 2.34 40.38 54.00 13.62 AVG
2400.000 49.02 2.38 51.40 74.00 22.60 peak
4" 2400.000 40.67 2.38 43.05 54.00 10.95 AVG
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Mode1 / Polarization: Horizontal / CH: H

90 dBu¥/Hz
80
70
60
50 ~h amssdakmsctrrrp e ak
) 4
40 e it s | TP SR I g sl -—-———-'—'~--->w‘\‘r"|)
30
20
10
0
-10
2475.000 [MHz]) 2500.000
Frequency Reading Factor Level Limit Margin
Mo (MHz) (dBuV) (dB) (dBuV/Hz) | (dBuV/Hz) (dB) Detector
2483.500 49.37 2.66 52.03 74.00 21.97 peak
2" 2483.500 38.71 2.66 41.37 54.00 12.63 AVG
2500.000 47.34 2.80 50.14 74.00 23.86 peak
4 2500.000 37.95 2.80 40.75 54.00 13.25 AVG
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Mode1 / Polarization: Vertical / CH: H

90 dBu¥/Hz
80
70
60
3
50 {peak
40 PAVG
30
20
10
0
-10
2475.000 [MHz]) 2500.000
Frequency Reading Factor Level Limit Margin
Mo (MHz) (dBuV) (dB) (dBuV/Hz) | (dBuV/Hz) (dB) Detector
1 2483.500 47.87 2.66 50.53 74.00 23.47 peak
2483.500 38.54 2.66 41.20 54.00 12.80 AVG
2500.000 47.10 2.80 49.90 74.00 24.10 peak
4" 2500.000 38.59 2.80 41.39 54.00 12.61 AVG
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RIGHT:

Mode1 / Polarization: Horizontal / CH: L

90 dBu¥/Hz

70

Eﬂm

A e s

30
20
10
0
-0
2370.000 (MHz) 2405000
[ Frequency Reading Factor Level Limit Margin
i (MHz) (dBuV) (dB) (dBuV/Hz) (dBuViHz) (dB) Detector
1 2390.000 48.08 2.34 50.42 74.00 23.58 peak
2 2390.000 30.64 2.34 41.98 54.00 12.02 AVG
3 2400.000 49.10 2.38 51.48 74.00 22.82 peak
4 * 2400.000 40.65 2.38 43.03 54.00 10.97 AVG
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Mode1 / Polarization: Vertical / CH: L

90 dBuv Hz

a0
70
60
50
40
a0
20
10
o
-0
2370000 MHz) 2405000
Na Frequancy Reading Factor Level Limit Manrgin Detecior
- (MHz) (dBu\v) [l 1=)] (dBuviHz) (dBuviHz) (dBy
1 2380.000 46,76 2.34 48,10 T4.00 24 .80 peak
2 2380.000 38.04 2.34 «0.38 54.00 13.62 MANG
3 2400.000 4802 2.38 51.40 T4.00 22 860 peak
4 " 2400.000 40 .67 2.38 43.05 54.00 10.85 AVG
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Mode1 / Polarization: Horizontal / CH: H

90 dBuv /Hz
80
70
G0
50
40
30
20
10
il
10
2475000 [MHz] 2500, 000
i Frequency Reading Factor Level Limit Margin SE
: (MHz) {dBuV) (dB) (dBuViHE) | (dBuviHE) {8y
1 24R3.500 47 87 2.66 50,53 74.00 23.47 paak
2 24R3.500 3854 2,668 41.20 54100 12.80 VG
3 2500,000 47.10 2.80 49,90 74.00 24.10 paak
4" 2500.000 38.50 2.80 4130 54.00 1261 AG
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Mode1 / Polarization: Vertical / CH: H

90 dBuW fHz

a0

20

10

1]

-10

2475000 MHz] Z500.000
Mo Frequency Reading Factor Level Lirnit Margin Bk

. {MHz) (dBuv) (dB) {dBuHZ) (B HZ) idB)

1 2483 500 45 37 266 52.03 T4.00 21.97 peak
2" 2483 500 38.T 266 41 .37 54.00 12.63 AVG
3 2500.000 4T 34 2.80 50.14 T4.00 23.B6 peak
4 2500.000 37.95 2.80 40.75 54.00 13.25 AG
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5.2.9. Radiated Spurious Emission (below 1GHz)

Refer to 47 CFR 15.247(d), In addition, radiated emissions which fall in the

Test Requirement: restricted bands, as defined in § 15.205(a), must also comply with the radiated
emission limits specified in § 15.209(a)(see § 15.205(c)).’
Frequency (MHz) Field strength Measurement
(microvolts/meter) distance
(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
e 216-960 200 ** 3
Test Limit:
Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional
radiators operating under this section shall not be located in the frequency bands
54-72 MHz, 76-88 MHz, 174-216 MHz or 470-806 MHz. However, operation within
these frequency bands is permitted under other sections of this part, e.g., §§
15.231 and 15.241.

In the emission table above, the tighter limit applies at the band edges.

The emission limits shown in the above table are based on measurements
employing a CISPR quasi-peak detector except for the frequency bands 9-90 kHz,
110-490 kHz and above 1000 MHz. Radiated emission limits in these three bands
are based on measurements employing an average detector.

Test Method: ANSI C63.10-2020 section 6.6.4

1. The EUT was setup and tested according to ANSI C63.10.

2. The EUT is placed on a turn table which is 0.8 meter above ground for below 1
GHz, and 1.5 m for above 1 GHz. The turn table is rotated 360 degrees to
determine the position of the maximum emission level.

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

4. For each suspected emission, the EUT was arranged to its worst case and then
tune the Antenna tower (from 1 m to 4 m) and turntable (from 0 degree to 360
degrees) to find the maximum reading. A pre-amp and a high pass filter are used
Procedure: for the test in order to get better signal level to comply with the guidelines.

5. Set to the maximum power setting and enable the EUT transmit continuously.
6. Use the following spectrum analyzer settings

a) Span shall wide enough to fully capture the emission being measured;

b) RBW=120 kHz, VBW=300 kHz, Sweep=auto, Detector function=peak,
Trace=max hold;

If the emission level of the EUT measured by the peak detector is 3 dB lower than
the applicable limit, the peak emission level will be reported. Otherwise, the
emission measurement will be repeated using the quasi-peak detector and
reported.

5.2.9.1. E.U.T. Operation

Operating Environment:

Temperature: 22 °C Humidity: 55.7 % Atmospheric Pressure: 103 kPa
Pre test mode: T™M1, TM2, TM3, TM4
Final test mode: T™M1, TM2, TM3, TM4
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Cabinet

Position
Controller

.| Preamplifier

Below 1 GHz and above 30 MHz

5.2.9.3. Test Result

Pass
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5.2.9.4. Test Data

Note:

1) Level= Reading + Factor/Transd; Factor/Transd =Antenna Factor+ Cable Loss- Preamp Factor
2) Margin = Limit — Level

3) Average measurement was not performed if peak level is lower than average limit(54 dBuV/m) for above
1GHz.

4) The other emission levels were very low against the limit.

5) This test was performed with EUT in X, Y, Z position and the worse case was found when EUT in X
position.

For 9 kHz ~ 30 MHz

The EUT was pre-scanned this frequency band, found the radiated level 20dB lower than the limit, so don’t
show data on this report.

For 30 MHz ~ 1000 MHz

Have pre-scan all test mode, found TM1 mode which it was worst case, so only show the worst case’s data on
this report.

Left:
Mode1 / Polarization: Horizontal / CH: L
100 dBu¥/m
90
80
70
60
50
40
30
20 ‘
10
0
-10
-20
30.000 50 70 100 (MHz) 300 400 600 1000.000
No. | TR | TaBwy | @@m | @Bwvim) | @Buvim) | @8 | Detector
1 50.764 46.27 -29.29 16.98 40.00 -23.02 QP
2 73.617 57.19 -33.66 23.53 40.00 -16.47 QP
3 114.515 61.22 -31.42 29.80 43.50 -13.70 QP
4 229.293 58.98 -29.06 29.92 46.00 -16.08 QP
5* 301.422 60.05 -27.05 33.00 46.00 -13.00 QP
6 372.005 53.95 -25.48 28.47 46.00 -17.53 QP
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Mode1 / Polarization: Vertical / CH: L

100 dBu¥/m

90

80

70

60

50

40

30

20

10

1]

-10

-20

30.000 50 70 100 [MHz) 300 400 600 1000.000

No. | TS| (e | @dmy | @eovim | ceuvm) | @) | Detecr
1 41.132 61.41 -30.44 30.97 40.00 -9.03 QP
2 73.103 61.33 -33.57 27.76 40.00 -12.24 QP
3 114.515 52.47 -31.42 21.05 43.50 -22.45 QP
4 184.490 55.23 -31.14 24.09 43.50 -19.41 QP
5 297.224 57.52 -27.14 30.38 46.00 -15.62 QP
6 562.662 43.48 -20.25 23.23 46.00 -22.77 QP
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RIGHT:

Mode1 / Polarization: Horizontal / CH: M

100 dBuV /m

ap

80

70

&0

50 8

40 I ; L]

——5 = L =
20 1 s et
A
I\.“ﬁl‘* '|M

B "-“\.IM LLA’/ J‘W

0

10

.20 !

30,000 5 Fi] 100 MHz] 300 400 GO0 1000000
Frequency Reading Factor Level Limit Margin

Ne- | T M) (dBuV) (dBim) (dBuVim) | (dBuvim) (dB) o
1 50.764 4627 2978 16.98 40.00 2302 QP
2 73617 5718 3366 7383 40.00 1647 QP
3 114515 6122 3142 79,80 4350 21370 QP
4 775293 55.95 7906 799 46.00 _16.08 )
5 * 301422 60.05 7706 33.00 46.00 213.00 aP
6 372.006 5395 75,48 28 47 46.00 17 53 aP
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Mode1 / Polarization: Vertical / CH: M

100 dBuV /m
an
1]
o
(51
50 r
I 1
40 I e —————— ]
L B
30 f’ﬂ ‘"“*—"‘r\m - %m 6
..rl'!l' I ¥ _r-a-\.*(“m
10 e
0
10
.30 = L |
30000 L] 70 100 [(MHz]) 00 400 [F11] 006,000
Frequency Reading Factor Level Limit Margin
No- T () (dBuV]) (dBim) (dBuVim) | (dBuvim) (B) Eete
A-* 41.132 61.41 -30.44 30.97 40.00 -0.03 QP
2 73.103 61.33 -3357 276 A40.00 -12.24 QP
3 114518 52 47 -31.42 21.08 43.50 -22.45 QrF
4 184 480 BR 23 -31.14 24.08 43.50 -18.41 QP
5 207224 ET.R2 2714 30.38 A46.00 -16.62 Qp
[} BG2 . 6E2 43.48 2028 2323 A46.00 22 TT Qp

Note:

1) For 9 kHz ~ 30 MHz Measurement

The EUT was pre-scanned this frequency band, found the radiated level 20dB lower than the limit, so don't
show data on this report.

2) Level= Reading + Factor; Factor =Antenna Factor+ Cable Loss- Preamp Factor

3) Margin = Limit — Level
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5.2.10. Radiated Spurious Emission (Above 1GHz)

In addition, radiated emissions which fall in the restricted bands, as defined in §

Test Requirement: 15.205(a), must also comply with the radiated emission limits specified in §
15.209(a)(see § 15.205(c)).”
Frequency (MHz) Field strength Measurement
(microvolts/meter) distance
(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
o 216-960 200 ** 3
Test Limit:
Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional
radiators operating under this section shall not be located in the frequency bands
54-72 MHz, 76-88 MHz, 174-216 MHz or 470-806 MHz. However, operation within
these frequency bands is permitted under other sections of this part, e.g., §§
15.231 and 15.241.

In the emission table above, the tighter limit applies at the band edges.

The emission limits shown in the above table are based on measurements
employing a CISPR quasi-peak detector except for the frequency bands 9-90 kHz,
110-490 kHz and above 1000 MHz. Radiated emission limits in these three bands
are based on measurements employing an average detector.

Test Method: ANSI C63.10-2020 section 6.6.4

1. The EUT was setup and tested according to ANSI C63.10.

2. The EUT is placed on a turn table which is 0.8 meter above ground for below 1
GHz, and 1.5 m for above 1 GHz. The turn table is rotated 360 degrees to
determine the position of the maximum emission level.

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

4. For each suspected emission, the EUT was arranged to its worst case and then
tune the Antenna tower (from 1 m to 4 m) and turntable (from 0 degree to 360
Procedure: degrees) to find the maximum reading. A pre-amp and a high pass filter are used
for the test in order to get better signal level to comply with the guidelines.

5. Set to the maximum power setting and enable the EUT transmit continuously.
6. Use the following spectrum analyzer settings

a) Span shall wide enough to fully capture the emission being measured;

b) Set RBW=1MHz, VBW=3MHz for >1GHz, Sweep time=auto, Detector=peak,
Trace=max hold for Peak measurement

For average measurement: use duty cycle correction factor method
(DCCF)Averager level = Peak level + DCCF

5.2.10.1. E.U.T. Operation

Operating Environment:

Temperature: 22 °C Humidity: 55.7 % Atmospheric Pressure: 103 kPa
Pre test mode: T™M1, TM2, TM3, TM4
Final test mode: T™M1, TM2, TM3, TM4
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5.2.10.2. Test Setup Diagram

Semi Anechoic Chamber Antenna Mount

3600 H

—| Receiver

Position
Controller

Preamplifier

= -

=

Above 1GHz Semmm -

5.2.10.3. Test Result

Pass
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5.2.10.4. Test Data

Have pre-scan all test mode, found TM1 mode which it was worst case, so only show the worst case’s data on
this report.

Mode1 / Polarization: Horizontal / CH: L

90 dBuV/Hz

80

70

60

50 peak

40 fr AVG

30

20

10

0

-10

1000.000 2000 3000 (MHz) 6000 8000 18000.000
Frequency Reading Factor Level Limit Margin

No. (MHz) (dBuV) (dB) (dBuV/Hz) | (dBuV/Hz) (dB) Deector
1 1455.600 42.35 -1.32 41.03 74.00 32.97 peak
2 1605.200 32.62 Higd 31.41 54.00 22.59 AVG
3 2404.200 50.27 2.38 52.65 74.00 21.35 peak
4 2404.200 46.60 2.38 48.98 54.00 5.02 AVG
5 3034.900 38.90 6.11 45.01 74.00 28.99 peak
6 3215.100 28.37 6.59 34.96 54.00 19.04 AVG
7 5501.600 28.79 14.85 43.64 74.00 30.36 peak
8 6355.000 16.34 17.65 33.99 54.00 20.01 AVG
9 9836.600 23.37 25.18 4855 74.00 25.45 peak
10 10984.100 1217 27.99 40.16 54.00 13.84 AVG
11 13204.300 62.07 -11.93 50.14 74.00 23.86 peak
12 13631.000 54.01 11.37 42.64 54.00 11.36 AVG
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Mode1 / Polarization: Vertical / CH: L

90 dBuV/Hz

80

70

60

50 peak

JavE

40

30

20

10

0

-10

1000.000 2000 3000  (MHz) 6000 6000 18000.000
Frequency Reading Factor Level Limit Margin

Ng. (MHz) (dBuv) (dB) (dBuViHz) | (dBuV/Hz) (dB) Detector
1 1785.400 50.89 0.27 50.62 74.00 23.38 peak
2" 1785.400 4555 0.27 45.28 54.00 8.72 AVG
3 2604.800 40.05 4.06 4411 74.00 29.89 peak
4 2717.000 30.16 4.64 34.80 54.00 19.20 AVG
5 3735.300 38.56 6.79 45.35 74.00 28.65 peak
6 3905.300 28.31 7.07 35.38 54.00 18.62 AVG
7 5552.600 31.99 14.86 46.85 74.00 27.15 peak
8 5906.200 21.37 15.03 36.40 54.00 17.60 AVG
9 9399.700 25.39 24.26 49.65 74.00 24.35 peak
10 9848.500 16.13 25.17 41.30 54.00 12.70 AVG
11 14234.500 62.59 -10.55 52.04 74.00 21.96 peak
12 14795.500 53.09 -10.68 42.41 54.00 11.59 AVG
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Mode1 / Polarization: Horizontal / CH: M

90 dBuV/Hz

80

70

60

50 peak

40 '

30

20

10

0

-10

1000.000 2000 3000  (MHz) 6000 6000 18000.000
Frequency Reading Factor Level Limit Margin

Ng. (MHz) (dBuv) (dB) (dBuViHz) | (dBuV/Hz) (dB) Detector
1 1734.400 41.61 -0.63 40.98 74.00 33.02 peak
2 1880.600 30.24 -0.10 30.14 54.00 23.86 AVG
3 2441.600 49.12 2.39 5151 74.00 22.49 peak
4| 2441600 45.69 2.39 48.08 54.00 592 AVG
5 3458.200 37.53 6.24 43.77 74.00 30.23 peak
6 3590.800 2711 6.34 33.45 54.00 20.55 AVG
7 5598.500 30.40 14.70 45.10 74.00 28.90 peak
8 5765.100 19.97 15.12 35.09 54.00 18.91 AVG
9 7811.900 27.91 22.14 50.05 74.00 23.95 peak
10 8104.300 17.43 22.77 40.20 54.00 13.80 AVG
11 13637.800 62.79 -11.35 51.44 74.00 22.56 peak
12 14217.500 53.91 -10.54 43.37 54.00 10.63 AVG
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Mode1 / Polarization: Vertical / CH: M

90 dBuV/Hz

80

70

60

50 peak

sl AVG

40

30

20

10

0

-10

1000.000 2000 3000  (MHz) 6000 6000 18000.000
Frequency Reading Factor Level Limit Margin

Ng. (MHz) (dBuv) (dB) (dBuViHz) | (dBuV/Hz) (dB) Detector
1 1470.900 42.66 -1.33 41.33 74.00 32.67 peak
2 1554.200 32.90 -1.37 3153 54.00 22.47 AVG
3 2441.600 48.74 2.39 51.13 74.00 22.87 peak
4| 2443.300 46.58 2.39 48.97 54.00 5.03 AVG
5 3363.000 32.68 6.45 39.13 74.00 34.87 peak
6 3427.600 24.60 6.36 30.96 54.00 23.04 AVG
7 5047.700 32.90 13.00 45.90 74.00 28.10 peak
8 5204.100 23.80 13.30 37.10 54.00 16.90 AVG
9 7388.600 26.83 22.12 48.95 74.00 25.05 peak
10 7823.800 17.58 22.24 39.82 54.00 14.18 AVG
11 10273.500 23.84 25.99 49.83 74.00 2417 peak
12 10861.700 13.94 27.24 41.18 54.00 12.82 AVG
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Mode1 / Polarization: Horizontal / CH: H

90 dBu¥/Hz
80
70
60
5 q 114
50 g Y Vi peak
X,
40 I ._xﬁ.‘r.“,,.!f R e oo evs
2 a M " g A S ‘. . :
20
10
0
-10
1000.000 2000 3000 [MHz) 6000 8000 18000.000
Frequency Reading Factor Level Limit Margin
Ng. (MHz) (dBuv) (dB) (dBuViHz) | (dBuV/Hz) (dB) Detector
1 1203.422 42.74 -1.54 41.20 74.00 32.80 peak
2 1224.495 31.85 -1.56 30.39 54.00 23.61 AVG
3 1722.771 39.73 -0.73 39.00 74.00 35.00 peak
4 1737.789 31.17 -0.62 30.55 54.00 23.45 AVG
5 2480.562 50.04 2.64 52.68 74.00 21.32 peak
6" 2480.562 45.15 2.64 47.79 54.00 6.21 AVG
7 4756.299 33.44 10.06 43.50 74.00 30.50 peak
8 4895.921 23.37 11.35 34.72 54.00 19.28 AVG
9 7404.881 28.65 22.14 50.79 74.00 23.21 peak
10 7556.380 18.13 22.71 40.84 54.00 13.16 AVG
11 13793.416 60.86 -11.17 49.69 74.00 24.31 peak
12 14116.404 49.34 -10.68 38.66 54.00 15.34 AVG
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Mode1 / Polarization: Vertical / CH: H

90 dBuV/Hz

80

70

60

50 peak

40 A AVG

30

20

10

0

-10

1000.000 2000 3000  (MHz) 6000 6000 18000.000
Frequency Reading Factor Level Limit Margin

Ng. (MHz) (dBuv) (dB) (dBuViHz) | (dBuV/Hz) (dB) Detector
1 1741.200 45.05 -0.60 44.45 74.00 29.55 peak
2 1892.500 33.91 -0.06 33.85 54.00 20.15 AVG
3 2482.400 49.11 2.66 51.77 74.00 22.23 peak
4| 2482.400 43.44 2.66 46.10 54.00 7.90 AVG
5 3441.200 37.94 6.31 44.25 74.00 29.75 peak
6 3589.100 28.24 6.34 34.58 54.00 19.42 AVG
7 5056.200 34.15 13.03 47.18 74.00 26.82 peak
8 5346.900 22.96 13.59 36.55 54.00 17.45 AVG
9 7650.400 24.71 22.67 47.38 74.00 26.62 peak
10 8106.000 15.04 22.77 37.81 54.00 16.19 AVG
11 13642.900 62.18 -11.34 50.84 74.00 23.16 peak
12 14224.300 52.49 -10.54 41.95 54.00 12.05 AVG
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RIGHT:
Mode1 / Polarization: Horizontal / CH: L
90 ditu¥ /Hz
1]
™
(=]
50 . ek
A0 ; ANL
E- ]
||
10
1}
-10
1 DN (oA 2000 anna [MHz) G000 B000 1 BN, he
I Mo Freguency Reading Factor Level Lt Margin Detecior
- {MHz) {diBau’v) (dB} (dBuviHz} {diBak/THz} (B}
1 1455 800 4235 -1.32 4103 Td.00 Iz a7 ek
2 1605. 200 2g2 -1.2 34 54.00 3 540 AVG
3 2404200 5027 238 52865 T4.00 21.35 poak
4 " 2404200 4850 238 48 08 54,00 502 ANG
5 3034800 3800 611 4501 Td4.00 28.90 ek
& 3215, 900 83T 650 34 96 54.00 19.04 AVG
T 5501.800 2879 .85 4354 T4.00 30,36 poak
B8 G355.000 1634 17.65 3300 54,00 20.01 ANG
1 QR3E 800 33T =18 4855 Td.00 25.45 ek
10 10084 100 1217 7 00 4016 54.00 13.84 AVG
11 13204300 G207 -11.83 50.14 T4.00 23.86 poak
12 13531.000 5401 -11.37 A2 54 500 11.36 AMG
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Mode1 / Polarization: Vertical / CH: L

L] dltu¥ Mz
ook
AV E
20
10
1]
<10
VRO, (MR ] annn [MHz] G000 2000 1 eI, (0
: Reading Factor Level Limit Margin
No. Detector
{MHz) {dBuv) {(dB) {dBu\IHz) {(dBu/Hz) (dB)
1 1785400 5088 0.27 s062 74.00 23.38 [poak
Fo 1785400 4555 -0.27 4528 54.00 872 ANG
3 2604800 4005 408 4411 T4.00 20,80 [palk
4 2717.000 3016 4 54 34.80 54.00 19.20 ANG
5 3735.200 38.56 6.79 45.35 74.00 28.65 |poak
-] 3005300 281 o7 3538 54.00 18.62 ANG
7 5552 600 3180 .86 45 85 T4.00 2715 [palk
8 5006, 300 137 15.03 3540 54.00 17.60 ANG
] G300.700 2538 .26 4965 74.00 24.35 |poak
10 O848, 500 16.13 BAT 41.30 54.00 12.70 ANG
11 14234500 6250 -10.55 5204 T4.00 21.96 jpalk
12 14796500 5300 -1068 4241 54.00 11.59 ANG
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Mode1 / Polarization: Horizontal / CH: M

50 diluV Hz

B0

0

60

S e
50 s o
i 1 =

40 Ko | o :

30

20

10

1]

-10

1000, (0 2000 annn [MHz) G000 an0n TR0, D00
. Mo Freguency Reading Factor Lewel Limmit hargin Detecior
| (MHz} (dBuvy (dB) (dBuviHz) (dBuHz) (dB)

1 1470.900 4256 -1.33 4133 74.00 3267 pe=alk
2 1554.200 3280 -1.37 3153 54.00 22.47 ANG
3 2441600 4874 238 51.13 74.00 22 87 peak
4 " 2443.300 45,58 238 4887 54.00 503 ANG
5 3363.000 3258 645 3013 74.00 34 87 peeak
& 3427 600 2480 6.36 3096 54.00 23.04 ANG
7 S047. 700 3280 13.00 4580 74.00 28.10 peak
] 5204, 900 2380 13.30 3710 54.00 16,80 ANG
a T388.600 2683 42 4895 74.00 25.05 peeak
10 TBE3. 800 1758 2224 3082 54.00 14.18 ANG
11 10273.500 2384 2500 4083 74.00 2417 peak
12 108861 70D 1304 724 41.18 5400 12.82 AVG
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Mode1 / Polarization: Vertical / CH: M

50 ditul /Hz
! 4
peak
: T,
A
20
10
1]
-10
TR, (R L] anong [MHz] BO0D 2000 1NN, ()
Reading Faclior Level Limit Margin
Mo Delecior
{MHz) (dBuv) {diB) {dBuNHz) (dBuHz) (B}
1 1734400 41561 .63 40 .58 74.00 3.0z peak
2 1880600 3024 -0.10 3014 54.00 2386 ANG
3 2441.600 4012 230 51.51 74.00 2248 [peeak
4 " 2441600 A5 50 230 4808 54.00 582 ANG
5 3458.200 3753 624 4377 74.00 30.23 peak
[ 3500800 2711 .34 3345 54.00 20.55 ANG
T 5508 500 3040 4.70 4510 74.00 28090 [
8 5765100 1987 15.12 3500 54.00 18.91 ANG
] T811.900 27 214 50.05 74.00 23.95 peak
10 B104.300 1743 277 4020 54.00 13.80 ANG
11 13637800 B2T0 -11.35 5144 74.00 2256 ek
12 14217500 539 -10.54 4337 54.00 10.63 ANG
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Mode1 / Polarization: Horizontal / CH: H

50 it Mz
B0
70
G0
- . o ! b L - :
50 E 7 .ﬂ#wwwj:_wrm
a0 '*""M . (\N.f' M asuiiil A2 e
' i P e
) arnd Inani j S—r . X
‘ 1] ot W ’ S R II. e
20
10
1]
-10
1000, MY 2000 annn [MHz] ROO0 Bang 1000, 000
i No Fresguency Reading F actor Lewel Lt Margin Cicecior
| R {MHz) {dBu) {dB) {dBuh/Hz) (dBukifHz) (dB)
1 1303 422 4274 -1.54 a10 T4.00 3280 peak
2 1224485 3185 -1.56 3030 54.00 2361 ANG
3 17221 3073 0.73 30,00 T4.00 35.00 |pak
4 1747780 A7 062 3055 54.00 23.45 ANG
5 2480.562 5004 254 5258 T4.00 21.32 [p=ak
6" 248052 #3.15 2 ol 47.78 54.00 621 AVG
T 4756200 3344 10.06 4350 T4.00 30.50 [
8 AR5 @1 2337 11.35 3472 54.00 19.28 ANG
] 7404881 2865 214 SO0 T4.00 31 [p=ak
10 7556380 18.13 2N A4 54.00 13.16 ANG
11 13793416 6086 1147 4050 T4.00 24.31 |pak
i2 14116.404 4934 -1068 3866 54.00 15.34 ANG
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Mode1 / Polarization: Vertical / CH: H

o) A Mz

1]

70

[21]

50 peak

k- P ol Muj i
0 b ] f-,l"*“q' Ii] g AVE
L& J T : ‘5. . I N
‘ 0 L - e - . ¥

20

10

[1}

-0

TR0, (e 2000 anno [MHz} GO00 2000 TR0, D00

Mo Frequency Reading Factor Lewel Limmit Margin -

: {MHz} (B (dB) (dBuViHz) | (dBuiHz) (dB)
1 1741.200 4505 -0.80 44 45 T4.00 2455 peak
2 1882 500 33, 0.0 3385 54.00 2015 ANVG
3 2482 400 4911 256 B1TT 74.00 2223 sk
4 " 2482 400 A3 A4 286 45,10 54.00 7.890 ANG
5 3441200 3704 631 A4 25 T4.00 .75 peak
[ 3580 100 2824 .34 34.58 54.00 10.42 ANVG
7 5056200 34.15 13.03 47.18 74.00 26,82 sk
8 5345900 2295 13.50 3555 54.00 17.45 ANG
a TE50.400 24.71 Z a7 AT 38 T4.00 26,862 peak
10 8106000 15.04 =TT ] 54.00 16.18 ANG
11 13642 900 B2.18 -11.34 50.84 74.00 23.16 sk
LFd 14234 300 52490 -10.54 41485 5 00 12.05 AVG

Note:

1) Level= Reading + Factor; Factor =Antenna Factor+ Cable Loss- Preamp Factor

2) Margin = Limit — Level

3) Average measurement was not performed if peak level is lower than average limit (54dBuV/m) for above
1GHz.
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6. TEST SETUP PHOTOS

Conducted Emission at AC power line

Radiated band edge emission
Radiated Spurlous Emission (Above 1GHz)

"+ +++ +.;Z;;++

+ == B - ++*—— prH
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Radiated Spurious Emission (below 1GHz)
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7. EXTERNAL AND INTERNAL PHOTOS
7.1. External Photos
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7.2. Internal Photos
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