' 2 0y

FCC CERTIFICATION TEST REPORT

Applicant

PEAG, LLC dba JLab Audio

Address of Applicant

5927 LANDAU CT, Carlsbad, CA 92008, United
States

Manufacturer

GuangDong Simpreal Intelligent Technology Co., Ltd

Address of Manufacturer

Room 2408, JiaHong ZhenXing DaSha, DongGuan
Avenue #13, DongCheng District, DongGuan City,
GuangDong Province, P.R. China

Equipment under Test

True Wireless Earbuds

Model No.

Epic Sport ANC 3

FCC ID

2AHYV-ESPRT3

Test Standard(s)

FCC Rules and Regulations Part 15 Subpart C,
ANSI C63.10:2013

Report No. DDT-RE24052818-1E02
Issue Date 2024/10/11
Guangdong Dongdian Testing Service Co., Ltd.
Unit 2, Building 1, No. 17, Zongbu 2nd Road,
Issue By

Songshan Lake Park, Dongguan, Guangdong, China,
523808

REPORT




Guangdong Dongdian Testing Service Co., Ltd. Report No.:DDT-RE24052818-1E02

Table of Contents

1. Summary of TESt RESUILS ........cooeeiii i, 7
2. General Test INfOrmMation..........oooooii i 8
2.1. [T TSTd T o) o o 1o ) = 8
2.2. ACCESSONES OF EUT ..ttt ettt ettt ettt ettt e e e et et e e e et eeeeeeeeeeeeeeeeees 9
2.3. Block diagram of EUT configuration fOr teSt............uuuuueiimmiiiiiiiiiennees 9
2.4, Decision of final tESt MOUE .........uviiiiiiii e 10
2.5. Deviations of test StANAaArd............cooiiiiiiiiii e 10
2.6. Test environmMent CONTItIONS .......ooiuuiiiiiiiie e 10
2.7. TESLIADOTALONY ...cceeeeeeee e 10
2.8. MeEasUremMENt UNCEITAINTY ..........uiiiiiiiie ettt e et e e e e s e e e e e e e e s ainbbeaeeeaaeas 11
3. Equipment Used During CoNAUCTIVE TEST .....uuuuuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinerenerereeneenanenne 12
4. 6 dB BandWILh ..........euieiiiiieiie e 13
4.1. (=] oTod Qo [F=To ] gV g o (TS EST= LU o PRSPPI 13
4.2. LimitS.....cccc. .o B 0 @B e R 13
4.3. TSt PrOCEAUIE ... 13
4.4, TESEFESUIL ...ttt e e e e e e e s bbb e e e e e e s e nnne e 14
4.5. TESE GraPNS .. 15
5. 99%0 BaNAWITLN ... 19
5.1. Block diagram Of tESt SEIUD .....uuveiiiiiiee et 19
5.2. [T 001 TP TP R OPPPPPPI 19
5.3. LIS A oo Tt =To [ = R RPPRRO 19
5.4. TESETESUIL ..ttt e e e e e e e e s e enb e 20
5.5. LIS e =T o LS P PUPPRTO 21
6. Maximum Peak OULPUL POWET ...........uuuuiieiiiiiiiiiiiiiiieeiuieiunerneaennernnernneennernnerenernneennnnne 25
6.1. (2] oTod Qo [F=To =T T R (=TS A=Y= U] o S 25
6.2. LimMitS ..eueennn s iersnernnersnernnernne @ e cssersnersnerssarnsessressnernnersne M a0 rnee 25
6.3. TESE PrOCEAUIE ... 25
6.4. TESLIESUI ..o i e 26
6.5. TESLGrapPNS e 27
7. POWET SPECIIAl DENSITY ...cceiiiiiiiiieii ettt 31
7.1. (2] oTod Qo [F=To =T g I I (=] A=Y= U] o 31
7.2 LimitS...cccovceennnne B B i BB TR 31
7.3. TESLPrOCEAUIE ... 31
7.4. QLIS B =T U PP PERPR R 32
7.5. TSt QraPNS oo 33
8. Band Edge Compliance (Conducted Method) .........cccuviiiiiiieiiiiiieee e 37

TRF No.: RT-4-E-02-001 RF test report Ver. 1.0 Page 2 of 128



Guangdong Dongdian Testing Service Co., Ltd. Report No.:DDT-RE24052818-1E02

8.1. (2] oTod Qo [F=To  r=Ta g T R (=TS =Y<L U] o S 37
8.2. BIMILS ......ooeeeeeeneeeeee I B 0 g 37
8.3. TESE PrOCEAUIE ... 37
8.4. TESTTESUIL ...t e e e et r e e e e e s e r e 38
8.5. TESLQraPNS .o 39
9. RF Conducted SPUriOUS EMISSIONS.......uuuuuuuuiiiiiiiiiiiiiiirinuernrinaeereseneeeesneereseerere 42
9.1. (2] oTod Qo [F=To =T T fR (= TS] A=Y= U] o S 42
9.2. T PP 42
9.3. TESE PrOCEAUIE ... 42
9.4. TESLIESUIT ..o 43
9.5. TESLOraphS oo 44
10. DULY CYCIE ...ttt e ettt e e e e e e st e e et e e e e e e e s nnb e eeeeaaens 56
10.1. (2] oTod Qo [F=To ] =T T I (S A=Y= LU o 56
10.2. 0 SRR 56
10.3. TESE PrOCEAUIE ...t 56
10.4. Test resUR ... . e o e rnneerree s g IO 57
10.5. TSt GraPNS e 58
11. YN g1 0=T ol g F= W R L=To TU 1T =T 0 1T o] £ PP 62
11.1. 111 2 . | S SO NN USRS, - FE U 62
11.2. RESUIL ... B T B 62
12. ¥z 1o [ = (=T I = 0171 o] o 63
12.1. TESt EQUIPIMENT. ... 63
12.2. Block diagram Of TESE SEIUD ......uvviiiiiiiee it 64
12.3. Limits.. .2 B B AT 65
12.4. Assistant equipment USed fOr tEST .........uuiiiiiiii e 66
12.5. TESE PrOCEAUIE ...ttt 66
12.6. LIS A £ U L TP PRPPR RO 68
12.7. LIS e = - RO U PP RPPR PO 69
13. Band EAge COMPLIBNCE.........ooeeiiiiieiiee ettt e e e e e aeaeeeeas 101
13.1. TSt EQUIPIMENT. ... 101
13.2. Block diagram Of tESt SEIUP .....uueeiiiiiiiee e 102
13.3. ] 1 PSPPI 102
13.4. Assistant equipment USEd fOr tEST ......viviiiiiiiiiiiiieeeeeeeeeeeeeeeeeee e 102
13.5. TSt PrOCEAUIE ... 102
13.6. Testresult .. FEN i L IS e BT 102
13.7. TOST AALA ...ttt e e e e e 103
14. Power Line Conducted EMISSIONS.........oiiitiiiiiiieee it 119
14.1. B IS ES =T (U] o] 0= o | RS 119

TRF No.: RT-4-E-02-001 RF test report Ver. 1.0 Page 3 of 128



Guangdong Dongdian Testing Service Co., Ltd. Report No.:DDT-RE24052818-1E02

14.2. Block diagram Of t€St SELUD .....uuuuuuiriiiiiiiiiiiiii e nannanes 119
14.3. LTy 1SRRI L P STOTRIORTORpe L . A SRR 119
14.4. Assistant equipment USEd fOr tEST ......viviiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeee e 119
14.5. TESE PrOCEAUIE ... 119
14.6. TESEFESUIL ...t e et e e e e e e st r e e e e e e e s e aneees 120
14.7. TESLAALA ..o 121
15. =L ST (0] o I d 010 (oo =T o | o 125
16. PROTOS Of the BEUT ...uuiiiiiiiiiiiiiiiitii b 128

TRF No.: RT-4-E-02-001 RF test report Ver. 1.0 Page 4 of 128



Guangdong Dongdian Testing Service Co., Ltd.

Report No.:DDT-RE24052818-1E02

Test Report Declare

Applicant . | PEAG, LLC dba JLab Audio
Address of Applicant | 5927 LANDAU CT, Carlsbad, CA 92008, United States
Equipment under Test . | True Wireless Earbuds
Model No. . | Epic Sport ANC 3
Manufacturer : | GuangDong Simpreal Intelligent Technology Co., Ltd

Room 2408, JiaHong ZhenXing DaSha, DongGuan Avenue #13,
Address of Manufacturer | : I[D)'og.ggr?iﬁl;g District, DongGuan City, GuangDong Province,

Test Standard Used:

FCC Rules and Regulations Part 15 Subpart C,

ANSI C63.10:2013

We Declare:

The equipment described above is tested by Guangdong Dongdian Testing Service Co., Ltd. and in

the configuration tested the equipment complied with the standards specified above. The test results

are contained in this test report and Guangdong Dongdian Testing Service Co., Ltd. is assumed of full

responsibility for the accuracy and completeness of these tests.

Report No.: DDT-RE24052818-1E02

Date of Receipt: |2024/07/31

Date of Test: 2024/07/31 - 2024/10/11

Prepared By:

ZVZJ]/M Ohen

Zigin Chen/Engineer

Damon HUTEMT Manager

Note: This report applies to above tested sample only. This report shall not be reproduced in parts
without written approval of Guangdong Dongdian Testing Service Co., Ltd.
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1. Summary of Test Results

No. Test Parameter Clause No. Condition Result
6 dB Bandwidth and ]
1 99% Bandwidth FCC Part 15: 15.247(a)(2) / Pass
Peak Output Power FCC Part 15: 15.247(b)(3) / Pass
Power Spectral Density FCC Part 15:15.247(e) / Pass
4 |RF Conducted Spurious| -0 payy 15: 15.247(d) / Pass
Emissions
FCC Part 15: 15.205,
5 Radiated Emission FCC Part 15: 15.209, / Pass
FCC Part 15: 15.247(d)
FCC Part 15: 15.205,
6 |Band Edge Compliance FCC Part 15: 15.209, / Pass
FCC Part 15: 15.247(d)
7 | PowerLine Conducted | e pay 15: 15.207(a) / Pass
Emissions
8 | Antenna Requirement FCC Part 15: 15.203 / Pass
Note: N/A is an abbreviation for Not Applicable, and means this item is not applicable for this
device or no need to test according to standard.
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2. General Test Information
2.1. Description of EUT

EUT Name :|True Wireless Earbuds

Model Number :|[Epic Sport ANC 3

Difference of model number |:|/

EUT Function Description  |: |Please reference user manual of this device
Case: DC 5V from USB cable or DC 3.7V built-in battery;

Power Supply :|[Earbud: DC 5V from external charging case or DC 3.7V built-in
battery

Hardware Version ;lL: V1I4R: V1.3

Software Version 112.9.1

Antenna Type :|Chip Antenna

Max Antenna Gain(dBi) :|L: 0.71 dBi; R:0.50 dBi

Note: This EUT support Bluetooth BR/EDR/LE, this report only for Bluetooth LE.

Radio Specification :|Bluetooth LE
Operation Frequency 112402 MHz-2480 MHz
Modulation 1 |GFSK

Bluetooth LE 1Mbps Channel information

Channel Frzaﬁﬁgcy Channel Frzaﬁﬁgcy Channel Frzaiﬁgcy

0 2402 14 2430 28 2458
1 2404 15 2432 29 2460
2 2406 16 2434 30 2462
3 2408 17 2436 31 2464
4 2410 18 2438 32 2466
5 2412 19 2440 33 2468
6 2414 20 2442 34 2470
7 2416 21 2444 35 2472
8 2418 22 2446 36 2474
9 2420 23 2448 37 2476
10 2422 24 2450 38 2478
11 2424 25 2452 39 2480
12 2426 26 2454

13 2428 27 2456

Bluetooth LE 2Mbps Channel information
Channel Fr((e&li'ezr)\cy Channel Fr((e&li'ezr)\cy Channel Frmf_g;cy

0 2402 14 2430 28 2458
1 2404 15 2432 29 2460
2 2406 16 2434 30 2462

Page 8 of 128



Guangdong Dongdian Testing Service Co., Ltd. Report No.:DDT-RE24052818-1E02

3 2408 17 2436 31 2464
4 2410 18 2438 32 2466
5 2412 19 2440 33 2468
6 2414 20 2442 34 2470
7 2416 21 2444 35 2472
8 2418 22 2446 36 2474
9 2420 23 2448 37 2476
10 2422 24 2450 38 2478
11 2424 25 2452 39 2480
12 2426 26 2454
13 2428 27 2456

The channels denoted with the grey background are excluded, because they are primary

advertising channel only for the Bluetooth LE 1Mbps according to the Bluetooth Core

Specification.

Note: The above EUT information is declared by manufacturer and for more detailed features
description please refer to the manufacturer's specifications or User's Manual. The above Antenna
information is declared by manufacturer and for more detailed features description please refer to
the manufacturer's specifications, the laboratory shall not be held responsible.

] ]

X” means to be chosen or applicable; “O0” means don’t to be chosen or not applicable; This note
applies to entire report.

2.2. Accessories of EUT

Accessories Manufacturer | Model number Description
/ / / /

2.3. Block diagram of EUT configuration for test

i Kaer  — A

Page 9 of 128



Guangdong Dongdian Testing Service Co., Ltd. Report No.:DDT-RE24052818-1E02

2.4. Decision of final test mode
According pre-test, the worst test modes were reported as below:
Test software: BQB.exe(firmware or software)

The test software was used to control EUT work in Continuous Tx mode, and select test channel,
wireless mode as below table:

The pathloss of external cable: 0.5dB (According to the manufacturer's claims)

Tested mode, channel, information
Mode Setting Tx Power Channel Frt(e&lilezr;cy
Default CHO 2402
GFSK 1M Default CH19 2440
Default CH39 2480
Default CH1 2404
GFSK 2M Default CH19 2440
Default CH38 2478

2.5. Deviations of test standard

No deviation.

2.6. Test environment conditions

During the measurement the environmental conditions were within the listed ranges:

Temperature range: +15°C to +35 °C
Humidity range: 20% to 75%
Pressure range: 86 kPa t0106 kPa

Note: The specific temperature and humidity information of each test item refers to the temperature
and humidity record in the corresponding test data.

2.7. Test laboratory

Guangdong Dongdian Testing Service Co., Ltd.

Add.: Unit 2, Building 1, No. 17, Zongbu 2nd Road, Songshan Lake Park, Dongguan, Guangdong,
China, 523808.

Tel.: +86-0769-38826678, http://www.dgddt.com, Email: ddt@dgddt.com.

CNAS Accreditation No. L6451; A2LA Accreditation Number: 3870.01

FCC Designation Number: CN1182, Test Firm Registration Number: 540522

Innovation, Science and Economic Development Canada Site Registration Number: 10288A
Conformity Assessment Body identifier: CN0048

VCCI facility registration number: C-20087, T-20088, R-20123, R-20155, G-20118
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2.8. Measurement uncertainty

Test Item Uncertainty
Bandwidth 1.1%
0.86 dB (10 MHz < f < 3.6 GHz);
1.38 dB (3.6 GHz < f < 8 GHz)
Peak Output Power (Conducted) (Power Sensor) 0.74 dB
0.74 dB (10 MHz =< f < 3.6 GHz);
1.38 dB (3.6 GHz < f < 8 GHz)
6.7 x 108 (Antenna couple method)
5.5 x 108 (Conducted method)
0.86 dB (10 MHz =< f < 3.6 GHz);

Peak Output Power (Conducted) (Spectrum analyzer)

Power Spectral Density

Frequencies Stability

Conducted spurious emissions 1.40dB (3.6 GHz = f < 8 GHz)
1.66 dB (8 GHz < f < 26.5 GHz)
Uncertainty for radio frequency (RBW < 20 kHz) 3x10°8
Temperature 0.4 °C
Humidity 2%
Uncertainty for Radiation Emission test
)29 kHz — 30 MHz) SeaE
Uncertainty for Radiation Emission test 4.70 dB (Antenna Polarize: V)
(30 MHz - 1 GHz) 4.84 dB (Antenna Polarize: H)
4.10dB (1 - 6 GHz)
Uncertainty for Radiation Emission test 4.40 dB (6 GHz - 18 GHz)
(1 GHz - 40 GHz) 3.54 dB (18 GHz - 26 GHz)

4.30 dB (26 GHz - 40 GHz)
3.34dB (150KHz-30MH2z)
3.72dB (9KHz-150KHz)
Note: This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.

Uncertainty for Power line conduction emission test
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3. Equipment Used During Conductive Test

Equipment Manufacturer |Model No. Serial Number|Due Date
XIRF Connected Test (RF Measurement System 3#)

SIGNAL ANALYZER R&S FSV40 101407 2025/07/08
Wideband Radio Communication Tester [R&S CMW500 117491 2025/03/31
EXG Analog Signal Generator KEYSIGHT |[N5173B MY62153058 |2025/07/08
MXG Vector Signal Generator Agilent N5182A MY48180912 |2025/03/31
RF Control Unit Tonscend JS0806-2 20C8060230 |2025/03/31
TEMP&HUMI Programmable Chamber |ZHIXIANG ZXGDJS-150L [ZX170110-A |2025/04/22
Test Software Tonscend JS1120-3 Ver.3.2.22 N/A
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4. 6 dB Bandwidth

4.1. Block diagram of test setup

)
Control » E}JT
Computer g Tonscend RF Measurement
FRIES) system
Ar;)te;na (Spectrum/SG/RF auto
( ) ) control unit)
Power Power
Supply | Port
J
4.2. Limits

For direct sequence systems, the minimum 6 dB bandwidth shall be at least 500 kHz

4.3. Test procedure

(1) The test according to ANSI C63.10-2013 clause 11.8.

(2) Connect EUT’s antenna output to spectrum analyzer by RF cable, the path loss was compensated
to the results

(3) Setthe EUT as maximum power setting and enable the EUT transmit continuously

(4) Use the following spectrum analyzer settings for 6 dB Bandwidth:

RBW: 100 kHz
VBW: > [3 x RBW]
Detector Mode: Peak
Sweep time: Auto

Trace mode Max hold

(5) Allow the trace to stabilize, measure the 6 dB bandwidth of signal, and record the results in the
report.
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4.4. Testresult

Test Engineer: Haofeng Test Site: RF Measurement System 3#
Ambient Condition: | 26.9°C,46.3%RH Test Date: 2024.09.25-2024.09.26
Test Power Supply: | DC 3.3V Sample Number: S$24052818-007
TestMode | Antenna Fr‘m‘,’g’icy D[TMSHE}N FLIMHZ] | FH[MHZ] [b'ﬁﬂi] Verdict
Ant1 L 2402 0.67 2401.66 2402.33 0.5 PASS
Ant2 R 2402 0.67 2401.65 2402.32 0.5 PASS
BLE 1M Ant1_L 2440 0.67 2439.66 2440.32 0.5 PASS
- Ant2 R 2440 0.67 2439.65 2440.32 0.5 PASS
Ant1 L 2480 0.66 2479.66 2480.32 0.5 PASS
Ant2 R 2480 0.67 2479.65 2480.32 0.5 PASS
Ant1 L 2404 1.12 2403.44 2404.56 0.5 PASS
Ant2_ R 2404 1.12 2403.44 2404.56 0.5 PASS
BLE 2M Ant1 L 2440 1.12 2439.44 2440.56 0.5 PASS
= Ant2 R 2440 1.12 2439.44 2440.56 0.5 PASS
Ant1 L 2478 1.12 2477.45 2478.56 0.5 PASS
Ant2 R 2478 1.12 2477.44 2478.56 0.5 PASS
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4.5. Test graphs
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Spectrum
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5. 99% Bandwidth

5.1. Block diagram of test setup

)
Control > EUT
Computer go:ttrol Tonscend RF Measurement
¥ (S)A t system
ntenna (Spectrum/SG/RF auto
) Port(s) 4
control unit)
Power Power
Supply | Port
J
5.2. Limits
Just for Report.

5.3. Test procedure

(1) The test according to ANSI C63.10-2013 clause 6.9.3.

(2) Connect EUT’s antenna output to spectrum analyzer by RF cable, the path loss was compensated
to the results

(3) Setthe EUT as maximum power setting and enable the EUT transmit continuously

(4) Use the following spectrum analyzer settings for the 99% Bandwidth:

RBW: 1% to 5% of the OBW

VBW: approximately three times RBW

Span: between 1.5 times and 5.0 times the OBW
Detector Mode: Peak

Sweep time: Auto

Trace mode Max hold

(5) Allow the trace to stabilize, measure the 99% bandwidth of signal, and record the results in the
report.
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5.4. Testresult

Test Engineer: Haofeng Test Site: RF Measurement System 3#
Ambient Condition: | 26.9°C,46.3%RH Test Date: 2024.09.25-2024.09.26
Test Power Supply: | DC 3.3V Sample Number: S24052818-007
TestMode | Antenna Fr‘m‘,’g’icy OCB[MHz] | FL[MHz] FH[MHz] | Limit[MHz] | Verdict
Ant1 L 2402 1.019 2401.4925 | 2402.5115
Ant2 R 2402 1.023 2401.4845 | 2402.5075
BLE 1M Ant1 L 2440 1.015 2439.4925 | 2440.5075
- Ant2 R 2440 1.019 2439.4845 | 2440.5035
Ant1 L 2480 1.015 2479.4925 | 2480.5075
Ant2 R 2480 1.019 2479.4845 | 2480.5035
Ant1_L 2404 2.02 2402.9990 | 2405.0190
Ant2 R 2404 2.02 2402.9990 | 2405.0190
BLE 2M Ant1 L 2440 2.014 2439.0050 | 2441.0190
- Ant2 R 2440 2.02 2438.9990 | 2441.0190
Ant1 L 2478 2.014 2477.0050 | 2479.0190
Ant2 R 2478 2.02 2476.9990 | 2479.0190
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5.5. Test graphs
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6. Maximum Peak Output Power

6.1. Block diagram of test setup

)

Control » E}JT

Computer g Tonscend RF Measurement
FRIES) system
Ar;)te;na (Spectrum/SG/RF auto

( ) ) control unit)

Power Power

Supply | Port

J

6.2. Limits

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz
bands: 1 Watt. If transmitting antennas of directional gain greater than 6dBi are used, the conducted
output power from the intentional radiator shall be reduced below the stated values as appropriate,
by the amount in dB that the directional gain of the antenna exceeds 6 dBi, the e.i.r.p shall not
exceed 4W.

6.3. Test procedure

(1) The test according to ANSI C63.10-2013 clause 11.9.1.1.

(2) Connect EUT’s antenna output to spectrum analyzer by RF cable, the path loss was
compensated to the results.

(3) Setthe EUT as maximum power setting and enable the EUT transmit continuously.

(4) Use the following spectrum analyzer settings for the maximum peak output power measurement:

RBW: =DTS bandwidth
VBW: 23 x RBW

Span =23 x RBW
Detector Mode: Peak

Sweep time: Auto

Trace mode Max hold

(5) Allow the trace to stabilize, use peak marker function to determine the peak amplitude level.

Page 25 of 128



Guangdong Dongdian Testing Service Co., Ltd.

Report No.:DDT-RE24052818-1E02

6.4. Test result

Test Engineer: Haofeng Test Site: RF Measurement System 3#
Ambient Condition: | 26.9°C,46.3%RH Test Date: 2024.09.25-2024.09.26
Test Power Supply: | DC 3.3V Sample Number: S24052818-007
Test Frequenc Conducted Peak | Conducted EIRP .
esle | ST [I\(;IHZ] ! Power[dBm] | LimitjdBm] | E'RCI9BM] | | iitidBm) | Verdict
Ant1 L 2402 7.55 <30 8.26 <36 PASS
Ant2 R 2402 8.41 <30 8.91 <36 PASS
BLE 1M Ant1 L 2440 7.97 <30 8.68 <36 PASS
- Ant2 R 2440 8.67 <30 9.17 <36 PASS
Ant1 L 2480 8.07 <30 8.78 <36 PASS
Ant2 R 2480 8.76 <30 9.26 <36 PASS
Ant1 L 2404 7.65 <30 8.36 <36 PASS
Ant2 R 2404 8.48 <30 8.98 <36 PASS
BLE 2M Ant1 L 2440 7.96 <30 8.67 <36 PASS
— Ant2 R 2440 8.62 <30 9.12 <36 PASS
Ant1 L 2478 8.01 <30 8.72 <36 PASS
Ant2 R 2478 8.67 <30 9.17 <36 PASS
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6.5. Test graphs
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7. Power Spectral Density

7.1. Block diagram of test setup

)
Control » E}JT
Computer g Tonscend RF Measurement
FRIES) system
Ar;)te;na (Spectrum/SG/RF auto
( ) ) control unit)
Power Power
Supply | Port
J
7.2. Limits

For digitally modulated systems, the power spectral density conducted from the intentional radiator
to the antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of
continuous transmission.

7.3. Test procedure

(1) The test according to ANSI C63.10-2013 clause 11.10.2.

(2) Connect EUT’s antenna output to spectrum analyzer by RF cable, the path loss was
compensated to the results.

(3) Setthe EUT as maximum power setting and enable the EUT transmit continuously.

(4) Use the following spectrum analyzer settings for Power Spectral Density measurement:

Center frequency DTS Channel center frequency
RBW: 3 kHz < RBW < 100 kHz

VBW: = 3RBW

Span 1.5 times the DTS bandwidth
Detector Mode: Peak

Sweep time: Auto

Trace mode Max hold

(5) Allow the trace to stabilize, use the peak marker function to determine the maximum amplitude
level within the RBW.
If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.
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7.4. Test result

Test Engineer: Haofeng Test Site: RF Measurement System 3#
Ambient Condition: | 26.9°C,46.3%RH Test Date: 2024.09.25-2024.09.26
Test Power Supply: | DC 3.3V Sample Number: S$24052818-007
Frequenc Result Limit .
Test Mode Antenna [I\chHz] Y [dBm/3kHz] [dBm/3kHz] Verdict
Ant1 L 2402 -7.76 <8.00 PASS
Ant2 R 2402 -6.93 <8.00 PASS
BLE 1M Ant1 L 2440 -7.29 <8.00 PASS
- Ant2 R 2440 -6.66 <8.00 PASS
Ant1 L 2480 -7.12 <8.00 PASS
Ant2 R 2480 -6.56 <8.00 PASS
Ant1 L 2404 -10.00 <8.00 PASS
Ant2 R 2404 -9.27 <8.00 PASS
Ant1 L 2440 -9.59 <8.00 PASS
2R Ant2 R 2440 -8.99 <8.00 PASS
Ant1 L 2478 -9.61 <8.00 PASS
Ant2_ R 2478 -8.95 <8.00 PASS
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7.5. Test graphs
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8. Band Edge Compliance (Conducted Method)

8.1. Block diagram of test setup

)
Control » E}JT
Computer g Tonscend RF Measurement
FRIES) system
Ar;)te;na (Spectrum/SG/RF auto
( ) ) control unit)
Power Power
Supply | Port
J
8.2. Limits

In any 100 kHz bandwidth outside the frequency bands in which the spread spectrum intentional
radiator in 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.

8.3. Test procedure

(1) Connect EUT’s antenna output to spectrum analyzer by RF cable.
(2) Establish a reference level by using the following procedure:

RBW: 100 kHz

VBW: 300 kHz

Span Encompass frequency range to be measured
Detector Mode: Peak

Sweep time: Auto

Trace mode Max hold

(3) Allow the trace to stabilize, use the peak marker function to determine the maximum peak power
level to establish the reference level.

(4) Then mark the maximum amplitude of all unwanted emissions outside of the authorized
frequency band.
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8.4. Test result

Test Engineer: Haofeng Test Site: RF Measurement System 3#
Ambient Condition: | 26.9°C,46.3%RH Test Date: 2024.09.25-2024.09.26
Test Power Supply: | DC 3.3V Sample Number: S24052818-007
EUT Set Mode CH or Frequency Measured Range Verdict
2402 2.310 GHz - 2.410 GHz Pass
GFSK 1M
2480 2.470 GHz - 2.500 GHz Pass
2404 2.310 GHz - 2.410 GHz Pass
GFSK 2M
2478 2.470 GHz - 2.500 GHz Pass
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8.5. Test graphs
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Start 2.47 GHz 691 pts Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1 2.476801 GHz 7.85 dém
M2 1 2,4835 GHz -51.35 dbm
M3 1 2.5 GHz -51.74 dbm
M4 1 2.4988261 GHz -49.01 dBm

Dater 26,.SEP 2024 00:53:02

BLE_2M_Ant2_R_High_2478

Ref Level 20.00 d2m  Offset 9,32 B @ RBW 100 kHz
lo att 30de SWT 1ms @ VBW 300 kHz  Made Swesp
(@ 17k vView

M1[1] .50 dBm)|
2.4780100 GHz|

11

10 dBm M M2[1] -50.50 dBm|
e A 2.4835000 GHz|

lf

=10dBM=—r); _11,500 dany
-20 dBm

-30 d8m [ l'LL
-40 dem ’J y
" i %‘m e i

3 e T A S P e A T T

-60 dBm

-70 dgm

Start 2.47 GHz 691 pts Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 2.476801 GHz 8.50 dém
2,4835 GHz -50.50 dém
2.5 GHz -51.04 dBm
2,491087 GHz -48.79 dBm

M2
M3
M4

-

Date: 26.SEP.2024 00:41:10
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9. RF Conducted Spurious Emissions

9.1. Block diagram of test setup

)
Control » E}JT
Computer g Tonscend RF Measurement
FRIES) system
Ar;)te;na (Spectrum/SG/RF auto
( ) ) control unit)
Power Power
Supply | Port
J
9.2. Limits

In any 100 kHz bandwidth outside the frequency bands in which the spread spectrum intentional
radiator in 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.

9.3. Test procedure

(1) Connect EUT’s antenna output to spectrum analyzer by RF cable.
(2) Establish a reference level by using the following procedure:

Center frequency Test frequency

RBW:
VBW:

Span

Detector Mode:

Sweep time:

Trace mode

100 kHz

300 kHz

Wide enough to capture the peak level of the in-
band emission

Peak

Auto

Max hold

(3) Allow the trace to stabilize, use the peak marker function to determine the maximum peak power

level to establish the reference level.
(4) Set the spectrum analyzer as follows:

RBW: 100 kHz
VBW: 300 kHz
Span Encompass frequency range to be measured

Number of measurement

points

Detector Mode:

Sweep time:

Trace mode

=Span/RBW

Peak
Auto
Max hold

Allow the trace to stabilize, use the peak marker function to determine the maximum amplitude of all
unwanted emissions outside of the authorized frequency band
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9.4. Test result

Test Engineer: Haofeng Test Site: RF Measurement System 3#
Ambient Condition: | 26.9°C,46.3%RH Test Date: 2024.09.25-2024.09.26
Test Power Supply: | DC 3.3V Sample Number: S24052818-007
Mode Freq. (MHz) Verdict
2402 Pass
GFSK 1M 2440 Pass
2480 Pass
2404 Pass
GFSK 2M 2440 Pass
2478 Pass
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9.5. Test graphs

BLE 1M Ant1 L 2402 0~Reference
Spectrum [@]

Ref Level 29.52 d2m  Offset 9,52 dB @ RBW 100 kHz
lo att 30de SWT 1ms @ VBW 300 kHz  Made Swesp
(@ 17k vView

m1[1] 7.43 dBm)|
20 dB 2.40199570 GHz|
m

10 dem- 1]

0 dB

-10 dBm

-20 dBm

-30 dBm

.40 dB

0 -

-50 dBm

-60 dBm

CF 2.402 GHz 691 pts
Marker

Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1 2.4019957 GHz 7.43 dBm

Span 3.0 MHz

Date: 26.SEP.2024 00:47.59

BLE_1M_Ant1_L_2402_30~1000

Ref Level 19.52 dBm  Offset 9.52 dB @ RBW 100 kHz
lo att 20ds  SWT  30.1ms @ VBW 300 kHz Mode Sweep
(@ 1Pk View

M1[1] 58.40 dBm
10 de 661.0770 MHz
m

0 dB

-10 dBm

D1 -12.570 dBm

-20 dém

-30 dBm

-40 dBm

-50 dBm

Start 30.0 MHz 30001 pts Stop 1.0 GHz
Marker
Type | Ref | Tre | X-value | y-value | Function | Function Result |
M1 1 £61.077 MHz -58.40 dbm
| BRCEEEE N ]

Date: 26.SEP 2024 00 48.04

BLE_1M_Ant1_L_2402_1000~26500

Spectrum ] L

Ref Level 19.52 dBm Offset 9.52 dB @ RBW 100 kHz

jo Att 20ds SWT 255 ms @ VBW 300 kHz  Mode Sweep
[@ 1Pk View
MI[1] 5.58 dBm)|
2.402030 GHz|
10 dem mM2[1] -45.73 dBm|
7.205850 GHz|
0 dgm
10 dgm
D1 -12.570 dérr
-20 dim
-30 dim
40 dgm

-50 dfm

70 dBm
Start 1.0 GHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Tre | X-value | y-value | _Function | Function Result |
M1 1 2.40203 GHz 5.58 dBm
M2 1 7.20585 GHz -45.73 dBm

Dater 26.SEP 2024 00:43:26

BLE 1M Ant2 R 2402 0~Reference
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Spectrum

(=]

Ref Level 29.54 dém  Offset 2.54 dB & RBW 100 kHz
& Att 30 de  SWT 1ms @ VBW 300 kHz  Mode Sweep

(@ 17k vView

M1[1]
20 dem

8.23 dBm)|
2.40199130 GHz|

10 dem-

0 dB

-10 dBém

-20 dBm

-30 dBém

N

o
At
-40 dpw
v
-50 dBm

-60 dBm

CF 2.402 GHz 691 pts

Span 3.0 MHz

Marker

2.4019913 GHz 9.23 dém

Dater 26,.SEP 2024 00:31:10

Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1

BLE_1M_Ant2 R 2402_30~1000

Spectrum

(=]

Ref Level 19.54 dém Offset 0.54 dB & RBW 100 kHz
& Att 20 de  SWT  30.1ms & VBW 300 kHz  Mode Sweep

(@ 17k vView

m1[1]
10 dem-

58.35 dBm)|
446.4880 MHz

0 dB

-10 dBm

D1 -11.770 dBm

-20 dBém

-30 dém

-40 dBm

-50 dBm

Date: 26.SEP.2024 00:31:1%

Start 30.0 MHz 30001 pts Stop 1.0 GHz
Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1 446,488 MHz -58.35 dbm

BLE_1M_Ant2_R 2402_1000~26500

Spectrum

(=)

Ref Level 19.54 dBm Offset 9.54 dB @ RBW 100 kHz
o Att 20de  SWT 255 ms @ VBW 300 kHz  Mode Sweep

(@ 1Pk View

M1[1]
10 e

M2[1]

7.48 dBm)|
2.402030 GHz|
-39.81 dBm|
7.205850 GHz|

-10 dim—j

-20 dim

-30 dim

M2
-40 dBm

-50 dfm

-70 dgm

Start 1.0 GHz 30001 pts

Stop 26.5 GHz

Marker

Function Result |

Type | Ref | Tre | X-value | y-value | Function
M1 1 2.40203 GHz 7.48 dBm
M2 1 7.20585 GHz -39.81 dBm

Date: 26.SEP.2024 00:31.37

BLE_1M_Ant1_L 2440 _0~Reference
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Spectrum =

Ref Level 29.36 d2m  Offset 9,36 B @ RBW 100 kHz
lo att 30de SWT 1ms @ VBW 300 kHz  Made Swesp
(@ 17k vView

M1[1] 7.88 dBm)|

20 de 2.43999130 GHz
m

10 dem-

0 dB

-10 dBm

-20 dBm

-30 dBm

.40 dB

<50 dBm

-60 dBm

CF 2.44 GHz 691 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1 2,4399913 GHz 7.88 dBm

Dater 26.SEP 2024 00:49:50

BLE_1M_Ant1_L_ 2440 30~1000

Spectrum =

Ref Level 19.36 d2m  Offset 9.36 dB @ RBW 100 kHz
lo att 20ds  SWT  30.1ms @ VBW 300 kHz Mode Swesp
(@ 17k vView

m1[1] 57.47 dBm

994.6490 MHz
10 dem-

0 dB

-10 dBm

D1 -12,120 dBm

-20 dBm

<30 dBm

-40 dem

-50 dBém

-70 dBm

Start 30.0 MHz 30001 pts Stop 1.0 GHz
Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1 994.640 MHz -57.47 dbm

Date: 26.SEP.2024 00:49.55

BLE_1M_Ant1_L_2440_1000~26500

Spectrum L

Ref Level 19.35 d8m  Offset 9,36 B @ RBW 100 kHz
lo att 20d2  SWT 255 ms @ VBW 300 kHz Mode Sweep
(@ 1Pk View

MIL1] 7.23 dBm|
. 2.440280 GHz|
10 déify- M2[1] -48.06 dBm)|

7.319750 GHz|

0 dern|

-10 dBy

3

-20 dgjm

-30 dgjm

-40 dgjm

50 dejm Y

-70 d&m

Start 1.0 GHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Tre | X-value | y-value | _Function | Function Result |
M1 1 2.44028 GHz 7.23 dBm
M2 1 7.31975 GHz -48.06 dBm

Date: 26.SEP.2024 00:50:17

BLE_1M_Ant2_R 2440 0~Reference
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Spectrum

(=]

Ref Level 29.41 dBm

Offset 2.41 d8 & RBW 100 kHz

J= ALt

30 dB

SWT

1ms @ VBW 300 kHz  Mode Sweep

(@ 17k vView

M1[1]
20 dem

8.55 dBm)|
2.43999130 GHz|

10 dem-

E— S

0 dB

-10 dBm

-20 dBm

-30 dBm

-40 dg
veal

<50 dBm

-60 dBm

CF 2.44 GHz 691 pts

Span 3.0 MHz

Marker

Function Result |

Type | Ref | Trc | X-value | v-value | Function |
M1 1 2.4399913 GHz 9.55 dBm

Dater 26,.SEP 2024 00:33:00

BLE_1M_Ant2 R 2440 30~1000

Spectrum

(=]

Ref Level 19.41 dém Offset 041 dB & RBW 100 kHz
& Att 20 de  SWT  30.1ms & VBW 300 kHz  Mode Sweep

(@ 17k vView

m1[1]
10 dem-

58.65 dBm)|
478.0440 MHz

0 dB

-10 dBm—1

D1 -11.450 dém

-20 dBm

<30 dBm

-40 dem

-50 dBém

-70 dBm

Start 30.0 MHz 30001 pts

Stop 1.0 GHz

Marker
Type | Ref | Trc | X-value | v-value | Function |

Function Result |

M1 1 478.044 MHz -58.65 dBm

Date: 26.SEP 2024 00:32.04

BLE_1M_Ant2_R 2440_1000~26500

Spectrum

(=)

Ref Level 19.41 dBm Offset 9,41 dB @ RBW 100 kHz

o att 2008 SWT 255 ms @ VBW 300 kHz  Mode Sweep
(@ 17K View
MIL1] 7.08 dBm|
1 2.440280 GHz|
10 df . .
m2[1] -42.61 dBm|
7.319750 GHz|
10 dBM—tr); 13 450 dom
-20 dgjn
-30 dejm
-40 dejm =

-50 def t

NS R UL SN PP S PO S A

Date: 26.SEP.2024 00:33:27

-70 d&m
Start 1.0 GHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Tre | X-value | y-value | _Function | Function Result |
M1 1 2.44028 GHz 7.98 dBm
M2 1 7.31975 GHz -42.61 dBm

BLE_1M_Ant1_L 2480_0~Reference
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Spectrum

(=]

Ref Level 29.25 dém Offset 2.25 dB & RBW 100 kHz
& Att 30 de  SWT 1ms @ VBW 300 kHz  Mode Sweep

(@ 17k vView

M1[1]
20 dem

7.96 dBm)|
2.47999570 GHz|

10 dem

0 de

-10 dBm n

-20 dBm

-30 dBm

.40 dB

"
<50 dBm

Mg

-60 dBm

CF 2.48 GHz 691 pts

Span 3.0 MHz

Marker

Function Result |

Type | Ref | Trc | X-value | v-value | Function |
M1 1 24799957 GHz 7.96 dBm

Dater 26,SEP 2024 00:52.01

BLE_1M_Ant1_L_2480_30~1000

Spectrum

(=]

Ref Level 19.25 dém Offset 0.25dB & RBW 100 kHz
& Att 20 de  SWT  30.1ms & VBW 300 kHz  Mode Sweep

(@ 17k vView

m1[1]
10 dem

57.86 dBm|
883.3040 MHz|

0 dem

|20 e e e

-20 dBm

-30 dBm

-40 dem

-50 dBém

M1

-60 iﬂa ﬁ l | W W
70 dBm |

Date: 26.SEP.2024 00:52:06

Start 30.0 MHz 30001 pts Stop 1.0 GHz
Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1 £83.394 MHz -57.86 dbm

BLE_1M_Ant1_L_2480_1000~26500

Spectrum

(=)

Ref Level 19.25 dBm Offset 9.25 dB @ RBW 100 kHz
o Att 20de  SWT 255 ms @ VBW 300 kHz  Mode Sweep

(@ 1Pk View

M1[1]
10 oy

M2[1]

7.97 dBm)|
2.480230 GHz|
45.73 dBm|
7.439600 GHz|

0 dem

-10 dBn;

D1 -12.040 dBm

-20 dBm

-30 dem

-40 dBm

-50 de)

-70 d&m

Start 1.0 GHz 30001 pts

Stop 26.5 GHz

Marker

Function Result |

Type | Ref | Tre | X-value | y-value | Function
M1 1 2.48023 GHz 7.97 dBm
M2 1 7.4396 GHz -45.73 dBm

Date: 26.SEP.2024 00:52:28

BLE_1M_Ant2_R _2480_0~Reference
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Spectrum =

Ref Level 29.32 d2m  Offset 9,32 B @ RBW 100 kHz
lo att 30de SWT 1ms @ VBW 300 kHz  Made Swesp
(@ 17k vView

M1[1] 8.63 dBm)|

2.47998700 GHz|
20 dBém

10 dem

0 dB

-10 dBm

-20 dBm

-30 dBm

40 dao
o T,

<50 dBm

-60 dBm

CF 2.48 GHz 691 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1 2.479987 GHz 8.63 dBm

Dater 26.SEP 2024 00:35.07

BLE_1M_Ant2 R 2480 30~1000
Spectrum [@]

Ref Level 19.32 d2m  Offset 9.32 dB @ RBW 100 kHz
lo att 20ds  SWT  30.1ms @ VBW 300 kHz Mode Swesp
(@ 17k vView

m1[1] 58.52 dBm

10 b 541.1800 MHzZ|
m

0 dem

-10 dBm—r

D1 -11.370 dém

-20 dBm

<30 dBm

-40 dem

-50 dBém

M1
v

70 dBm: |

Start 30.0 MHz 30001 pts Stop 1.0 GHz

Marker

Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1 541.180 MHz -58.52 dbm

Date: 26.SEP.2024 00:35:12

BLE_1M_Ant2_R_2480_1000~26500

Ref Level 19.32 d8m  Offset 9,32 dB @ RBW 100 kHz
lo att 20d2  SWT 255 ms @ VBW 300 kHz Mode Sweep
(@ 1Pk View

MI[1] 7.96 dBm)|
2.480230 GHz|
m2[1] -41.44 dBm)|
7.439600 GHz

10 i

0 dem

=10 dBg|

=01 -11,370 dBm

-20 dBm

-30 dem

-40 dBm

-50 de)

-70 d&m

Start 1.0 GHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Tre | X-value | y-value | Function
M1 1 2.48023 GHz 7.96 dBm
M2 1 7.4396 GHz -41.44 dBm

Function Result |

Date: 26.SEP.2024 003534

BLE 2M_Ant1_L 2404_0~Reference
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Spectrum =

Ref Level 29.52 d2m  Offset 9,52 dB @ RBW 100 kHz
lo att 30de SWT 1ms @ VBW 300 kHz  Made Swesp
(@ 17k vView

M1[1] 7.46 dBm)|

20 de 2.40399570 GHz|
m

10 dem ML

0 dB

-10 dBm

"
-20 dem-
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i
|20 dam

-40 dBm

-50 dBm

-60 dBm

CF 2.404 GHz 691 pts Span 3.0 MHz
Marker

Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1 2.4039957 GHz 7.46 dBm

Dater 26, SEP 2024 005414

BLE_2M_Ant1_L_2404 30~1000

Spectrum =

Ref Level 19.52 dBm  Offset 9.52 dB @ RBW 100 kHz
lo att 20ds  SWT  30.1ms @ VBW 300 kHz Mode Swesp
(@ 17k vView

m1[1] 58.40 dBm

219.7420 MHz
10 dem-

0 dB

-10 dBm

D1 -12.540 dBm

-20 dBm

-30 dém

-40 dBm

-50 dBm

Start 30.0 MHz 30001 pts Stop 1.0 GHz
Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1 219,742 MHz -58.40 dbm
[ RECEEEENC ]

Date: 26.SEP.2024 00:54.19

BLE_2M_Ant1_L_2404_1000~26500

Spectrum L

Ref Level 19.52 d8m  Offset 9,52 dB @ RBW 100 kHz
lo att 20d8  SWT 255 ms @ VBW 300 khz  Mode Sweep
(@ 1Pk View

MI[1] 3.50 dBm)|
2.403730 GHz|
m2[1] -48.65 dBm)|
7.211800 GHz

10 dgm

-10d

3

D1 -12,540 dir

-20 dim

-30 dfm

-40 dim

M2

50 dfm T

-70 dgm

Start 1.0 GHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Tre | X-value | y-value | _Function | Function Result |
M1 1 2.40373 GHz 3.59 dBm
M2 1 7.2118 GHz -48.65 dBm

Date: 26.SEP 2024 0054 41

BLE_2M_Ant2_R 2404 0~Reference
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Spectrum

(=]

Ref Level 29.54 dém  Offset 2.54 dB & RBW 100 kHz
& Att 30 de  SWT 1ms @ VBW 300 kHz  Mode Sweep

(@ 17k vView
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Marker

2.4039913 GHz 9.22 dém

Dater 26.SEP 2024 00:37:22

Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1

BLE_2M_Ant2 R 2404 _30~1000

Spectrum

(=]

Ref Level 19.54 dém Offset 0.54 dB & RBW 100 kHz
& Att 20 de  SWT  30.1ms & VBW 300 kHz  Mode Sweep

(@ 17k vView
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10 dem-
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Date: 26.SEP.2024 00:37.27

Start 30.0 MHz 30001 pts Stop 1.0 GHz
Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1 924.811 MHz -57.54 dbm

BLE_2M_Ant2_R 2404_1000~26500

Spectrum

(=)

Ref Level 19.54 dBm Offset 9.54 dB @ RBW 100 kHz
o Att 20de  SWT 255 ms @ VBW 300 kHz  Mode Sweep

(@ 1Pk View

MI[1]
10 dbi

M2[1]

8.07 dBm)|
2.403730 GHz|
-45.43 dBm|
7.211800 GHz|

-10 dgm—j
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-30 dfm

-40 dim =

-50 dim
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Start 1.0 GHz 30001 pts

Stop 26.5 GHz

Marker

Function Result |

Type | Ref | Tre | X-value | y-value | Function
M1 1 2.40373 GHz 8.07 dém
M2 1 7.2118 GHz -45.43 dBm

Date: 26.SEP.2024 00:37.49

BLE _2M_Ant1_L 2440 _0~Reference
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Spectrum
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Ref Level 29.26 dém  Offset 2.36 dB & RBW 100 kHz
& Att 30 de  SWT 1ms @ VBW 300 kHz  Mode Sweep

(@ 17k vView
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Marker

2.4399913 GHz 7.84 dBm

Dater 26,.SEP 2024 00:56.04

Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1

BLE_2M_Ant1_L_2440 30~1000

Spectrum
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Ref Level 19.36 dém Offset 0.36 dB & RBW 100 kHz
& Att 20 de  SWT  30.1ms & VBW 300 kHz  Mode Sweep

(@ 17k vView
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Marker

Type | Ref | Trc | X-value | v-value | Function | Function Result |

M1 1 967.943 MHz -58.78 dBm

Date: 26.SEP.2024 00:56:09

BLE_2M_Ant1_L_2440_1000~26500
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Marker
Type | Ref | Tre | X-value | y-value | _Function | Function Result |
M1 1 2.44028 GHz 7.57 dBm
M2 1 7.31975 GHz -46.53 dBm

BLE_2M_Ant2_R 2440 _0~Reference
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Spectrum =

Ref Level 29.41 d2m  Offset 9,41 dB @ RBW 100 kHz
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(@ 17k vView

M1[1] 8.45 dBm)|

20 de 2.43999130 GHz
m

10 dem-

0 dB ~ =

-10 dBm

90 dBmes

0 dBm:

-40 dBm

<50 dBm

-60 dBm

CF 2.44 GHz 691 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1 2,4399913 GHz 8.45 dBm

Dater 26,.SEP 2024 00:39:13

BLE_2M_Ant2 R 2440 30~1000
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Ref Level 19.41 dBm  Offset 9.41 dB @ RBW 100 kHz
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Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1 425.31 MHz -58.60 dbm

Date: 26.SEP.2024 00:39.18

BLE_2M_Ant2_R 2440_1000~26500

Spectrum L

Ref Level 19.41 dBm Offset 041 dB @ RBW 100 kHz
lo att 20d8  SWT 255 ms @ VBW 300 khz  Mode Sweep
(@ 1Pk View

MI[1] .10 dBm)
2.440280 GHz|
m2[1] -42.88 dBm)|
7.319750 GHz

10 diy

-10 dijm—

D1 -11,550 dBm

-20 dgjm

-30 dgjm

-40 dm

-50 dejm

PRRER T el LU PRIRAR

-70 d&m

Start 1.0 GHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Tre | X-value | y-value | _Function | Function Result |
M1 1 2.44028 GHz 4.10 dBm
M2 1 7.31975 GHz -42.88 dBm

Date: 26.SEP.2024 00:39:40

BLE 2M_Ant1_L 2478 _0~Reference
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Spectrum =

Ref Level 29.25 d2m  Offset 9,25 dB @ RBW 100 kHz
lo att 30de SWT 1ms @ VBW 300 kHz  Made Swesp
(@ 17k vView

M1[1] 7.87 dBm)|

2.47799570 GHz|
20 dBém

10 dem

0de . —

-10 dBm

=20 dﬂ_ﬂy
e N
0 dBm <

-40 dBm

<50 dBm

-60 dBm

CF 2.478 GHz 691 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value | v-value | Function
M1 1 2,4779957 GHz 7.87 dBm

Function Result |

Dater 26,.SEP 2024 00:58:11

BLE_2M_Ant1_L_2478 30~1000

Spectrum =

Ref Level 19.25 dBm  Offset 9.25 dB @ RBW 100 kHz
lo att 20ds  SWT  30.1ms @ VBW 300 kHz Mode Swesp
(@ 17k vView

m1[1] 58.77 dBm

10 b 064.7740 MHzZ|
m

0 dem

-10 dBm

D1 -12,130 dBm

-20 dBm

-30 dBm

-40 dem

-50 dBém

-70 dém

Start 30.0 MHz 30001 pts Stop 1.0 GHz
Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1 964.774 MHz -58.77 dbm

Date: 26.SEP.2024 00:58.16

BLE _2M_Ant1_L_2478 1000~26500

Spectrum L

Ref Level 19.25 dBm  Offset 9,25 dB @ RBW 100 kHz
lo att 20d2 SWT  255ms @ VBW 300 kHz Mode Sweep
(@ 1Pk View

MI[1] 7.36 dBm)|
2.477680 GHz|
m2[1] 46.69 dBm
7.433650 GHz

10 déy

0 dem

-10 dBm

D1

-20 dBm

-30 dem

-40 dBm

W2

-50 dem T

-70 d&m

Start 1.0 GHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Tre | X-value | y-value | _Function | Function Result |
M1 1 2.47768 GHz 7.36 dBm
M2 1 7.43365 GHz -46.69 dBm

Date: 26.SEP.2024 00:58:38

BLE_2M_Ant2_R 2478 0~Reference
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Spectrum

(=]

Ref Level 29.32 dém
J= ALt 30 dB

Offset 2.32 d& & RBW 100 kHz
SWT 1ms @ VBW 300 kHz

Mode Swesp

(@ 17k vView

20 dém

M1[1]

8.53 dBm)|
2.47799130 GHZ|

10 dem

g

0 dB

-10 dBm

.20 dB

-40 dBm

<50 dBm

-60 dBm

CF 2.478 GHz 691 pts

Span 3.0 MHz

Marker

X-value | v-value |

Function

| Function Result |

Type | Ref | Trc |
M1 1

2.4779913 GHz 9.53 dém

Dater 26.SEP 2024 00:41:18

BLE_2M_Ant2 R 2478 30~1000

Spectrum

(=]

Ref Level 19.32 dBm
J= ALt 20 dB

Offset 9.32 dB & RBW 100 kHz
SWT  30.1ms & VBW 300 kHz

Mode Swesp

(@ 17k vView

10 dem

m1[1]

58.35 dBm)|
836.4150 MHz

0 dem

-10 dBm—r

D1 -11.470 dir

-20 dBm

<30 dBm

-40 dem

-50 dBém

-70 dém

Start 30.0 MHz 30001 pts Stop 1.0 GHz
Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1 £36.415 MHz -58.35 dbm

Date: 26.SEP.2024 00:41.23

BLE _2M_Ant2_R 2478_1000~26500

Spectrum

(=)

Ref Level 19.32 dém
jo Att 20 d8

Offset 9.32 dB @ RBW 100 kHz
SWT 255 ms & VBW 300 kHz

Mode Swesp

(@ 1Pk View

10 déip

MI[1]

M2[1]

8.08 dBm)|
2.477680 GHz|
-44.05 dBm|
7.433650 GHz|

0 dem

=10 dBm—ryt

D1 -11.470 dBm

-20 dBm

-30 dem

-40 dBm 42

-50 de) T

-70 d&m

Start 1.0 GHz 30001 pts

Stop 26.5 GHz

Marker

X-value | y-value |

Function

Function Result |

Type | Ref | Tre |
M1 1 8.08 diém
-44.05 dBm

2.47768 GHz

M2 1 7.43365 GHz

Date: 26.SEP.2024 00:41:45
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10.Duty Cycle
10.1.Block diagram of test setup

Tonscend RF Measurement
system
(Spectrum/SG/RF auto
control unit)

M)
Control > EUT
Computer Control
Port(s)
Antenna
— Port(s)
Power Power
Supp|y "1 Port
10.2.Limit
Just for Report.

10.3. Test procedure

(1) Connected the EUT’s antenna port to the Spectrum Analyzer by suitable attenuator, The cable

loss and attenuator loss have been put into spectrum analyzer as amplitude offset.

set the Spectrum Analyzer as below:

Centre Frequency: The centre frequency of the middle hopping channel.
Resolution BW: 10 MHz.
Video BW: 10 MHz.

Span: Zero span.
Detector: Peak.

Trace Mode: Clear Write.
Sweep: Video Trigger

(2) When the trace is complete, measure the sending time of 1 burst and the duty cycle of 1 burst

cycle.

(3) Calculate dwell time follow below formula:
Duty cycle= Pulse’s on time / Burst cycle
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10.4. Test result

Test Engineer: Haofeng Test Site: RF Measurement System 3#
Ambient Condition: | 26.9°C,46.3%RH Test Date: 2024.09.25-2024.09.26
Test Power Supply: | DC 3.3V Sample Number: S24052818-007
Frequenc ON Time Period Duty Cycle Duty Cycle
Ve AT [I\(}IHZ] ! [ms] [ms] }[I%]y Fac};or[{iB]
Ant1 L 2402 0.39 0.62 62.90 2.01
Ant2 R 2402 0.39 0.62 62.90 2.01
BLE 1M Ant1 L 2440 0.39 0.62 62.90 2.01
— Ant2 R 2440 0.39 0.62 62.90 2.01
Ant1 L 2480 0.39 0.62 62.90 2.01
Ant2 R 2480 0.39 0.62 62.90 2.01
Ant1 L 2404 0.21 0.63 33.33 4.77
Ant2 R 2404 0.21 0.63 33.33 4.77
BLE 2M Ant1 L 2440 0.21 0.63 33.33 4.77
— Ant2 R 2440 0.21 0.63 33.33 4.77
Ant1 L 2478 0.21 0.63 33.33 4.77
Ant2 R 2478 0.21 0.63 33.33 4.77
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10.5.Test graphs

BLE_1M_Ant1_L_2402

Spectrum

(=]

Ref Level 20.00 dém

Offset 2.52 dB8 & RBW 10 MHz

lo att 30 ds @ SWT 5ms @ VBW 10 MHz
SGL TRG:VID
@ 1Pk Clrw
M1[1]
10 dem — =

] P

7.49 dBm|
1.88000 ms|

26,438

90.0§0 ps

otk

-40 dBm
-50 dBm
60 dBm
-70 dBm
CF 2.402 GHz 1001 pts 500.0 ps/
Marker
Type | Ref | Tre | X-value | y-value | Function | Function Result |
M1 1 1.88 ms 7.49 dém
DL M1 1 390.0 ps -26.43 dB
D2 M1 1 6200 ps 0.01 d8

Date: 26.SEP.2024 004640

BLE_1M_Ant2_R_2402

Spectrum L
RefLevel 20.00 dBm  Offset 0.54 dB @ RBW 10 MHz
lo Att 0 d2 @ SWT Sms @ VBW 10 MHz
SGL TRG:VID
@ 1Pk Clrw
M1[1] 8.27 dBm)|
M1 . 1.88000 ms|
—/ | 1] ins) ~————327.3f 5]
T aE TRG 2.500 dBrm 1 90.00 ps
-10 dam
[
-20 dgm :
30 Bm -
i el Wl Ly T ] M) gl
-40 dam
-50 dém
50 dam
70 dém
CF 2.402 GHz 1001 pts 500.0 ps/.
Marker
Type | Ref | Trc | X-value | y-value | Function | Function Result |
M1 1 1.88 ms 8.27 dém
D1 M1 1 390.0 pis -27.34 dB
D2 M1 1 620.0 ps 0.05 dB

Date: 26.SEP.2024 00:29.14

BLE_1M_Ant1_L_2440

Spectrum L
RefLevel 20.00 d8m  Offset 0.36 dB @ RBW 10 MHz
lo att 0 d2 @ SWT Sms @ VBW 10 MHz
SGL TRG:VID
@ 1Pk Clrw
M1[1] 7.01 dBm
M1 B 1.88000 ms|
10 gem I 11} 26.60un]
T dEm—ITRG 2.000 dBm: 90.00 pis|
-10 d8m
”
-20 dgm
-30 dam
bin Lt ! b e
-40 dam
-50 dém
-60 d2m
-70 dam
CF 2.44 GHz 1001 pts 500.0 ps/.
Marker
Type | Ref | Trc | X-value | y-value | Function | Function Result |
M1 1 1.88 ms 7.91 dém
D1 M1 1 390.0 pis -26.60 dB
D2 M1 1 620.0 ps 0.03 dB

Dater 26,.SEP 2024 00:43.47

BLE_1M_Ant2 R 2440
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Spectrum

(=]

Ref Level 20.00 dém
jo Att 30 dB @

Offset 2.41 d8 & RBW 10 MHz
SWT Sms @ VBW 10 MHz

SGL TRG:VID

M1[1] 8.60 dBm)
1.88000 ms|

(@ 1Pk Cirw
=i T
TRG 2.800 dBnr

‘ ITIT 7.8 TH|

0 dg

i 1 90.0p ps

-10 dBm;

-20 dem

-30 d&m

-40 dem

o lgthrd g il ) Lt

-50 dBm;

-60 dBm

-70 dBm

CF 2.44 GHz

1001 pts 500.0 ps/

Marker

X-value | y-value | Function | Function Result |

Type | Ref | Tre |
M1 1

D1 M1 1
02 M1 1

1.88 ms
390.0 ps
620.0 ps

8.60 dém
-27.86 dB
0.06 d&

Dater 26,.SEP 2024 00:31:56

BLE_1M_Ant1_L_2480

Date: 26.SEP.2024 00:50:42

Spectrum =
Ref Level 20.00 d2m  Offset 9.25dB @ RBW 10 MHz
lo att 30d8 @ SWT Ems @ VBW 10 MHz
SGL TRG:VID
@ 1Pk Clrw
| M1[1] 8.02 dBm|
. 1.88000 ms
10 dBm 17 prfrt— 27,28y
5 a HTRG 2.100 dBmr ‘L 90.0§0 ps
-10 dBm
:
-20 HBm
-30 dBm o
oyl o with) s vl o
-40 dBm
-50 dBm
60 dBm
-70 dBm
CF 2.48 GHz 1001 pts 500.0 ps/
Marker
Type | Ref | Tre | X-value | y-value | Function | Function Result |
M1 1 1.88 ms 8.02 dém
DL M1 1 390.0 ps -27.22 dB
D2 M1 1 6200 ps 0.08 d&

BLE_1M_Ant2_R_2480

Spectrum

(=)

Ref Level 20.00 dBm

SGL TRG:VID

|& ALt 30 d2 & SWT

Offset 9.32 d2 @ RBW 10 MHz

Sms & VBW 10 MHz

@ 1Pk Clrw

|10 dem

M1[1]

TRG 2.900 dBmv

PIIT |

8.74 dBm|
1.88000 ms|

26.6F TH]

0.00 ps|

-10 dBm;

-20 dem

-30 dBm;

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.48 GHz

1001 pts

500.0 s/

Marker

X-value

y-value | Function |

Function Result |

Type | Ref | Trc |
M1 1
D1 M1 1
D2 M1 1

1.88 ms
390.0 ps
620,0 ps

8.74 dém
-26.62 dB
0.08 d&

Date: 26.SEP.2024 00:33:49

BLE_2M_Ant1_L_2404
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Spectrum

(=]

jo Att 30 d& @ SWT
SGL TRG:VID

Ref Level 20.00 d&m Offset 2.52 dB8 & RBW 10 MHz

Sms @ VBW 10 MHz

[@1P1 Cirvw

M1[1] 7.55 dBm)|
. 1.25000 ms|

10 derr
" I

0 dem—IfTRG 1.900 dBrm;

210.00 ps|

-10 dBm;

— — P [— — -30.3pH]
|

-20 dBm B2

-30 dBm r
gl

-40 dem

bl Lopdod Wotiaed Faod | Tl o ibd T il

-50 dBm;

-60 dBm

-70 dBm

CF 2.404 GHz

1001 pts 500.0 ps/

Marker

X-value | y-value | Function |

Function Result |

Type | Ref | Tre |
M1 1

D1 M1 1
02 M1 1

1.25 ms 7.55 dBm
210.0 ps -30.38 dB
630.0 ps -0.01 d8&

Dater 26,.SEP 2024 00:52:55

BLE_2M_Ant2 R 2404

Spectrum

Ref Level 20.00 d&m Offset 2.54 dB8 & RBW 10 MHz

lo att 30d8 @ SWT Ems @ VBW 10 MHz
SGL TRG:VID
@ 1Pk Clrw
I M1[1] 8.33 dBm|
a1 . 1.25000 ms
10 dem——— A A — I ] 1 -81.epdH|
e TRG 2.700 dBmr 1 10.00 ps|
-10 dBm
-20 dBm -
-30 d8m ! -
iy | Do) bl il ediand | il Lot i)

-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.404 GHz 1001 pts 500.0 ps/
Marker
Type | Ref | Tre | X-value | y-value | Function | Function Result |
M1 1 1.25 ms 8.33 dém
D1 M1 1 210.0 ps -31.69 dB
D2 M1 1 630.0 ps -0.00 dB

Date: 26.SEP.2024 00:36:02

BLE_2M_Ant1_L 2440

Spectrum

|& ALt 30 d2 & SWT
SGL TRG:VID

Ref Level 20.00 dBm Offset 9.36 d2 @ RBW 10 MHz

Sms & VBW 10 MHz

@ 1Pk Clrw

Il
10 dem: -

M1[1] 7.95 dBm|
a3 1.25000 ms|

1=

T gEm—I{TRG 2.200 dBmr

1 _— pIfT -] ] -30.5pm
r 210.00 ps|

-10 dBm;

-20 dém 1

-30 dBm; r

-40 dBm

Prewith el HWM Ll oty

. ) S R Y (Y

-50 dBm

-60 dBm

-70 dBm

CF 2.44 GHz

1001 pts 500.0 s/

Marker

Function Result |

1

Type | Ref | Trc | X-value | y-value | Function |
M1

1.25 ms 7.95 dém

01 M1 1 210.0 ps -30.52 dB
D2 M1 1 630.0 ps -0.01 dB

Date: 26.SEP.2024 00:55:01

BLE_2M_Ant2_R_2440
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(%]

Ref Level 20.00 dém
jo Att
SGL TRG:VID

Offset 2.41 d8 & RBW 10 MHz
30 d& @ SWT Sms @ VBW 10 MHz

[@1P1 Cirvw

10 dBm B%

MI[1]

8.60 dBm)|
1.25000 ms;|
29.87 00|

0de

1 210.00 ps|

-10 dBm;

-20 dBm

-30 dBm

Wy

-40 dem

[

g

ul
il

-50 dBm;

-60 dBm

-70 dBm

CF 2.44 GHz 1001 pts

500.0 ps/

Marker

X-value | y-value

Function

| Function Result

Type | Ref | Tre |
M1 1

D1
02

1.25 ms
210.0 ps
630.0 ps

8.60 dém
-29.82 dB
-0.06 dB

M1
M1

1
1

Dater 26,.SEP 2024 00:33.09

BLE_2M_Ant1

L 2478

p n

Ref Level 20.00 dém
jo Att
SGL TRG:VID

Offset 2.25 d8 & RBW 10 MHz
30 d& @ SWT Sms @ VBW 10 MHz

@ 1Pk Clrw

10 dem: T ! —

2.200 dBm;

0 db

M1[1]

i

7.95 dBm)|
4.38000,ms|
30,608
210.00 ps|

M1

-

-10 dBm;

-20 dBm

-30 dBm

o i Mook

-40 dBm

el

o

-50 dBm

-60 dBm

-70 dBm

CF 2.478 GHz 1001 pts

500.0 ps/

Marker

Type | Ref | Tre | X-value | y-value | Fun
M1 1

ction

| Function Result

4.38 ms
210.0 ps
630.0 ps

7.95 dBm
-30.61 dB
-0.02 dB

D1
D2

M1
M1

1
1

Date: 26.SEP.2024 005651

BLE_2M_Ant2 R_2478

Ref Level 20.00 dBm
|& ALt
SGL TRG:VID

Offset 9.32 d2 @ RBW 10 MHz
30 d2 & SWT Sms & VBW 10 MHz

@ 1Pk Clrw

N2

10 dem —

I

PITT]

M1[1]

8.62 dBm)|
1.25000 ms|
20,3/ 5]

0 dB

1 10.00 ps|

-10 dBm;

-20 dém

-30 dBm;

[epee iy

i
-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.478 GHz 1001 pts

500.0 s/

Marker
c|

X-value |

Y-value

Function |

Function Result

Type | Ref | Tr

M1 1
1
1

1.25 ms
210.0 ps
630.0 ps

8.62 dém
-29.34 dB
-0.01 dB

D01
D2

M1
M1

Date: 26.SEP.2024 00:39.59

Page 61 of 128



Guangdong Dongdian Testing Service Co., Ltd. Report No.:DDT-RE24052818-1E02

11.Antenna Requirements
11.1. Limit

For intentional device, according to FCC 47 CFR Section 15.203, an intentional radiator shall be
designed to ensure that no antenna other than that furnished by the responsible party shall be used
with the device. And according to FCC 47 CFR Section 15.247 (b), if transmitting antennas of
directional gain greater than 6 dBi are used, the power shall be reduced by the amount in dB that
the directional gain of the antenna exceeds 6 dBi.

11.2.Result

The antenna used for this product as Antenna information described in section 2.1 of the report, and
there is no other antenna than that furnished by the responsible party shall be used with the device.
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12.Radiated Emission

12.1.Test equipment

Equipment Manufacturer Model No. Serial No. Cal Due To
FEASEU Sl Agilent E4447A DDT-ZC00517 2025/03/31
Analyzer
RF cable Yuhu JCTBBIO-NI-NJ- - 5t 702538 2025/03/31
Technology oM
Hochgewinn- SCHWARZBEC | poiia 9120 D | DDT-zC02129 2025/09/18
Hornantenne K
High Pass filter Xi'an Xingbo | XBLBQ-GTA67 | DDT-ZC02179 2025/04/22
Broad-Band Horn | g\ o oheck | BBHA 9170 | DDT-zC00506 2025/04/26
Antenna
T”'O%r'?tgﬁdaba”d Schwarzbeck | VULB 9163 | DDT-ZC02050 2025/07/11
RF Cable N/A W13.02 AP1-X2 | DDT-ZC04023 2025/03/31
ELECTRIC AND
MAGNETIC FIELD Narda EHP-200A DDT-ZC01401 2025/08/28
ANALYZER
Active Loop Antenna Schwarzbeck FMZB1519 DDT-ZC00524 2025/09/11
High pass filter Micro-Tronics HPM50108 DDT-ZC00560 2025/04/22
High pass filter Micro-Tronics HPM50102 DDT-ZC00561 2025/04/22
Micro-Tronics filters REBES BRM50716 DDT-ZC03240 /
Yuhu ZT26S-SMAJ-
RF cable Technology SMATIM DDT-ZC02037 2025/03/31
RF Cable N/A W24.02 HL-562 | DDT-ZC04022 2025/03/31
RF cable Zhongke | JCT26S-NI-NJ-| ot 50762 2025/03/31
Junchuang 1.5M
Micro-Tronics filters REBES BRM50702 DDT-ZC03242 /
EMI TEST RECEIVER R&S ESU26 DDT-ZC01909 2025/03/31
Pre-amplifier COM-POWER | PAM-840A DDT-ZC01693 2025/03/31
Pre-amplifier COM-POWER | PAM-118A DDT-ZC01293 2025/08/25
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