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TEST REPORT

Test Report No. : CTL2412032623-WF01 2ee. 11, 2024
Equipment under Test : Automotive OBD2 Scanner Diagnostic Tool

Sample No : CTL2412032623

Model /Type - X6

X6HD, X6PLUS, X6PRO, X6ELITE, V6, V6HD, V6PLUS,

Listed Models VB6PRO, V6ELITE, V3, V3HD, V3PLUS, V3PRO, V3ELITE

Applicant ©  OBDSPACE TECHNOLOGY CO,.LTD

Address ! Room D03, Building A, N0.973, MinZhi Avenue LongHua
district, Shenzhen City, China

Manufacturer - OBDSPACE TECHNOLOGY CO,.LTD

Address ! Room D03, Building A, N0.973, MinZhi Avenue LongHua
district, Shenzhen City, China

Test result Pass *

*In the configuration tested, the EUT complied with the standards specified page 5.

The test results presented in this report relate only to the object tested.

This report shall not be reproduced, except in full, without the written approval of the issuing testing
laboratory.

The device (Product Name: Automotive OBD2 Scanner Diagnostic Tool ) Models Name: X6, X6HD, X6PLUS,
X6PRO, X6ELITE, V6, V6HD, V6PLUS, V6PRO, V6ELITE, V3, V3HD, V3PLUS, V3PRO, V3ELITE have
same electrical, PCB and BOM, only the colour and model’ s names are different for marketing
requirements.
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1. SUMMARY
1.1. TEST STANDARDS

The tests were performed according to following standards:
FCC Rules Part 15.247: Frequency Hopping, Direct Spread Spectrum and Hybrid SysteKI that are in
operation within the bands of 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz

ANSI C63.10: 2013: American National Standard for Testing Unlicensed Wireless Devices

1.2. Test Description

FCC PART 15.247

FCC Part 15.207 AC Power Conducted Emission PASS
FCC Part 15.247(a)(1)(i) 20dB Bandwidth PASS
FCC Part 15.247(d) Spurious RF Conducted Emission PASS
FCC Part 15.247(b) Maximum Peak Output Power PASS
FCC Part 15.247(b) Pseudorandom Frequency Hopping Sequence PASS
FCC Part 15.247(a)(1)(iii) Number of hopping frequency& Time of Occupancy PASS
FCC Part 15.247(a)(1) Frequency Separation PASS
FCC Part 15.205/15.209 Radiated Emissions PASS
FCC Part 15.247(d) Band Edge Compliance of RF Emission PASS
FCC Part 15.203/15.247 (b) Antenna Requirement PASS
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1.3. Test Facility

1.3.1 Address of the test laboratory

Shenzhen CTL Testing Technology Co., Ltd.

Floor 1-A, Baisha Technology Park, No.3011 Shahexi Road, Nanshan District, Shenzhen, China
518055

There is one 3m semi-anechoic chamber and two line conducted labs for final test. The Test Sites
meet the requirements in documents ANSI C63.10 and CISPR 32/EN 55032 requirements.

1.3.2 Laboratory accreditation
The test facility is recognized, certified, or accredited by the following organizations:
CNAS-Lab Code: L7497

Shenzhen CTL Testing Technology Co., Ltd. has been assessed and proved to be in compliance with
CNAS-CLO1 Accreditation Criteria for Testing and Calibration Laboratories (identical to ISO/IEC 17025:
2017 General Requirements) for the Competence of Testing and Calibration Laboratories.

A2LA-Lab Cert. No. 4343.01

Shenzhen CTL Testing Technology Co., Ltd, EMC Laboratory has been accredited by A2LA for
technical competence in the field of electrical testing, and proved to be in compliance with ISO/IEC
17025: 2017 General Requirements for the Competence of Testing and Calibration Laboratories and
any additional program requirements in the identified field of testing.

IC Registration No.: 9618B
CAB identifier: CN0O041

The 3m alternate test site of Shenzhen CTL Testing Technology Co., Ltd. EMC Laboratory has been
registered by Innovation, Science and Economic Development Canada to test to Canadian radio
equipment requirements with Registration No.: 9618B.

FCC-Registration No.: 399832
Designation No.: CN1216

Shenzhen CTL Testing Technology Co., Ltd. EMC Laboratory has been registered and fully described
in a report filed with the (FCC) Federal Communications Commission. The acceptance letter from the
FCC is maintained in our files. Registration 399832.

1.4. Statement of the measurement uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned that
there may be errors within the calibration limits of the equipment and facilities. The measurement
uncertainty was calculated for all measurements listed in this test report acc. to CISPR 16 - 4
“Specification for radio disturbance and immunity measuring apparatus and methods — Part 4:
Uncertainty in EMC Measurements® and is documented in the Shenzhen CTL Testing Technology Co.,
Ltd. quality system acc. to DIN EN ISO/IEC 17025. Furthermore, component and process variability of
devices similar to that tested may result in additional deviation. The manufacturer has the sole
responsibility of continued compliance of the device.

Hereafter the best measurement capability for CTL laboratory is reported:

Transmitter power conducted +0.57 dB Q)
Transmitter power Radiated +2.20dB Q)
Conducted spurious emission 9KHz-40 GHz +1.60 dB (1)
Occupied Bandwidth +0.20ppm Q)

Radiated Emission 9KHz~30MHz +3.40dB Q)




Page 7 of 42 Report No.: CTL2412032623-WF01

V1.0
Radiated Emission 30~1000MHz +4.10dB (1)
Radiated Emission Above 1GHz +4.32dB (1)
Conducted Disturbance 0.15~30MHz +3.20dB (1)

(1) This uncertainty represents an expanded uncertainty expressed at approximately the 95%
(2) confidence level using a coverage factor of k=2.
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2. GENERAL INFORMATION

2.1. Environmental conditions

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

Normal Temperature: 25°C
Relative Humidity: 55 %
Air Pressure: 101 kPa

2.2. General Description of EUT

Product Name: Automotive OBD2 Scanner Diagnostic Tool
Model/Type reference: X6

Power supply: AC120V/60Hz&Powered by a 3.85V DC battery
Adapter information: MODEL.: JB-006-01

INPUT: 100-240V,50/60Hz 0.3A Max
OUTPUT: 5V===2000mA

Bluetooth:
Version: Supported BR/EDR
Modulation: GFSK, Pi/4DQPSK, 8DPSK
Operation frequency: 2402MHz~2480MHz
Channel number: 79

Channel separation: 1MHz
Antenna type: FPC Antenna
Antenna gain: 1.89dBi

Note 1: For more details, please refer to the user’s manual of the EUT.
Note 2: Antenna gain provided by the applicant.
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2.3. Description of Test Modes and Test Frequency

The Applicant provides communication tools software to control the EUT for staying in continuous
transmitting and receiving mode for testing .There are 79 channels provided to the EUT and Channel
00/39/78 were selected to test.

Operation Frequency :

Channel Frequency (MHZz)
00 2402
01 2403
38 2440
39 2441
40 2442
77 2479
78 2480

Preliminary tests were performed in each mode and packet length of BT, and found worst case as
bellow, finally test were conducted at those mode and recorded in this report.

Power Parameters:

Test Software Version CMD Command
Frequency 2402MHz 2441MHz 2480MHz
BT 0 0 0

Test IteKl Worst case
Conducted Emissions Charging mode
Radiated Emissions and Band Edge DH5
Maximum Conducted Output Power DH5/2DH5/3DH5
20dB Bandwidth DH5/2DH5/3DH5
Frequency Separation DH5/2DH5/3DH5 Middle channel
Number of hopping frequency DH5/2DH5/3DH5

DH1/DH3/DH5 Middle channel
Time of Occupancy (Dwell Time) 2DH1/2DH3/2DH5 Middle channel
3DH1/3DH3/3DH5 Middle channel

Out-of-band Emissions DH5/2DH5/3DH5

There was 3 test Modes. TM1 to TM3 were shown below:

™M1 :  Operate in Bluetooth mode;
T™M2 . Operate in Charging mode;
M3 Idle mode.

***Note:

1. All test modes were tested, but we only recorded the worst case in this report.
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2.4. Equipments Used during the Test

Report No.: CTL2412032623-WF01

- . Calibration | Calibration
Test Equipment Manufacturer Model No. Serial No. Date Due Date
LISN R&S ESH2-Z5 860014/010 | 2024/04/30 | 2025/04/29
Double cone
logarithmic Schwarzbeck VULB 9168 824 2023/02/13 | 2026/02/12
antenna
EMI Test Receiver R&S ESCI 1166.5950.03 | 2024/04/30 | 2025/04/29
Spectrum Analyzer Agilent N9020A US46220290 | 2024/05/02 | 2025/05/01
Spectrum Analyzer Keysight N9020A MY53420874 | 2024/05/02 | 2025/05/01
Horn Antenna S“”O(':(S)%ences DRH-118 A062013 | 2021/12/23 | 2024/12/22
Active Loop Da Ze ZN30900A / 2024/04/30 | 2025/04/29
Antenna
Amplifier Agilent 8449B 3008A02306 | 2024/04/30 | 2025/04/29
Amplifier Brief&Smart LNA-4018 2104197 2024/05/03 | 2025/05/02
Temperature/Humi Ji Yu MC501 / 2024/05/04 | 2025/05/03
dity Meter
Power
measurement TSTPASS TSPS2023R TSCB220016 | 2024/05/03 | 2025/05/02
module
Power Sensor Agilent U2021XA MY53340004 | 2024/05/04 | 2025/05/03
Power Sensor Agilent U2021XA MY54080012 | 2024/05/03 | 2025/05/02
Spectrum Analyzer RS FSP 1164.4391.38 | 2024/05/03 | 2025/05/02
Test Software
Name of Software Version
TST-PASS V2.0
EZ_EMC(Below 1GHz) V1.1.4.2
EZ_EMC((Above 1GHz) V1.1.4.2

2.5. Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended to comply with Section 15.247 of the FCC Part 15, Subpart C

Rules.

2.6. Modifications

No modifications were implemented to meet testing criteria.
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3. TEST CONDITIONS AND RESULTS

3.1. Conducted Emissions Test

LIMIT

FCC CFR Title 47 Part 15 Subpart C Section 15.207

Limit (dBuV)
Frequency range (MHz)
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50
* Decreases with the logarithm of the frequency.
TEST CONFIGURATION
Shielded Foomns
EUT
Test
+ Receiver

TEST PROCEDURE

1.

w

The equipment was set up as per the test configuration to simulate typical actual usage per the
user’'s manual. The EUT is a Speaker; a wooden table with a height of 0.8 meters is used and is
placed on the ground plane as per ANSI C63.10:2013.

Support equipment, if needed, was placed as per ANSI C63.10:2013.

All I/O cables were positioned to simulate typical actual usage as per ANSI C63.10:2013.

The adapter received AC120V/60Hz power through a Line Impedance Stabilization Network
(LISN) which supplied power source and was grounded to the ground plane.

All support equipments received AC power from a second LISN, if any.

The EUT test program was started. Emissions were measured on each current carrying line of
the EUT using a spectrum Analyzer / Receiver connected to the LISN powering the EUT. The
LISN has two monitoring points: Line 1 (Hot Side) and Line 2 (Neutral Side). Two scans were
taken: one with Line 1 connected to Analyzer / Receiver and Line 2 connected to a 50 ohm load,
the second scan had Line 1 connected to a 50 ohm load and Line 2 connected to the Analyzer /
Receiver.

Analyzer / Receiver scanned from 150 KHz to 30MHz for emissions in each of the test modes.
During the above scans, the emissions were maximized by cable manipulation.
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TEST RESULTS

Line: L
Test Modes TM2
SCAN TABLE: "Voltadge [(9E=-30M)FIN"
Short Description: 150K-30M Voltage
Ll [2B4v]

.........i.....{....i..

% & xMES CTLI41Z0RDET_fin

MEASUREMENT RESULT: "CTLZ41203087 fin"

12/12/202a 9:56AM

Fraguancy Leval Transd Limit Margin Detector Line FE
MHz dEPV da [=1=H 0 da
0. 5317000 44.e0 10.4 b1 11.4 g2 L1 GHD
0. ez7000 18,70 10.4 b1 20.3 Q@ L1 GHD
1.027500 15,80 10.1 b1 l6.5% Q@ L1 GHD
1.14%000 15,430 10.1 b1 la.6 QP L1 GHD
1.513500 ag. a0 14.1 E-1-1 17.6 o8 Ll GHD
1.070%00 1. 00 10.1 b1 3.0 g8 L1 GHD

MEASUREMENT RESULT: "CTLZ41203087 fin2"

12/12/202a 9:56AM

Fraguancy Leval Transd Limit Margin Detector Line FE
MHz dEPV da [=1=H 0 da
0.433500 258,30 10.4 &7 21.39 AW L1 GHD
0. 45E000 0.70 10.4 &7 26.1 AV L1 GHD
1.918500 ap.4q0 10.1 48 15%.8 &¥ L1 GHD
2. ERBOOOD i11.80 10.1 48 14.2 RV L1 GHD
1.070%00 10.10 10.1 48 1.9 RV L1 GHD
31.487500 311.30 10.1 48 14.7 RW L1 GHD
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Line: N

Test Modes T™™2

SCAN TABLE: "Voltage (9K-30M)FIN"
Short Description: 150K-30M Voltage

S [— ——

x & xMER CTLI41ZDRDEE_fin

MEASUREMENT RESULT: "CTL241208088 fin"™

12/123/2024 9:55AM

Fraguancy Leval Transd Limit Margin Detector Line FE
MHz dEpV da a8 da

0. 447000 4%.40 1d0.4 a7 7.5 oF H GHD

0. 528000 &0.20 1d0.4 b1 5.8 oF H GHD

0. B8B31500 41.30 10.1 b1 1.7 @@ H GHD

1.058%000 41.40 10.1 b1 12.68 Q@ H GHD

1.428000 41,60 140.1 -1:1 4.4 @ H GHD

MEASUREMENT RESULT: "CTL241208088 fin2"

12/12/2024 9:55AM

Fraguancy Leval Transd Limit Margin Detector Line FE
MHz dBEuV ds dEpv ds
0. 442500 13.10 1d0.4 &7 12.9 mW H GHD
0. des000 17.20 1d0.4 &7 9.4 &V H GHD
0. 502500 14,80 10.4 48 11.2 &V H GHD
0. %82500 249.20 10.1 48 21.8 mW H GHD
2. eBRO00 12,10 10.1 48 13.9 mW H GHD
1. 840000 12,30 10.1 48 13.7 W H GHD
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3.2. Radiated Emissions and Band Edge

Limit

Report No.: CTL2412032623-WF01

For intentional device, according to § 15.209(a), the general requirement of field strength of radiated
emission out of authorized band shall not exceed the following table at a 3 meters measurement

distance.

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)

Radiated emission limits

Frequency (MHz) Distance (Meters) Radiated (dBuV/m) Radiated (puV/m)
0.009-0.49 3 20log(2400/F(KHz))+40log(300/3) 2400/F(KHz)
0.49-1.705 3 20log(24000/F(KHz))+ 40log(30/3) 24000/F(KHz)

1.705-30 3 20log(30)+ 40log(30/3) 30
30-88 3 40.0 100

88-216 3 43.5 150
216-960 3 46.0 200
Above 960 3 54.0 500

TEST CONFIGURATION
(A) Radiated Emission Test Set-Up, Frequency Below 30MHz
RX Antenna
. I_EUT | ]/Tunl']'nllg <
0.8m

Ground Plane

A

| EUT | /Turn Table

Receiver

Ant. feed
point

H

(B) Radiated Emission Test Set-Up, Frequency below 1000MHz

Ground Plane
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(C) Radiated Emission Test Set-Up, Frequency above 1000MHz

A
w
3

EUT L
............... 1-4m

Ground Plane

Test Procedure

1.

Below 1GHz measurement the EUT is placed on a turntable which is 0.8m above ground plane,
and above 1GHz measurement EUT was placed on a low permittivity and low loss tangent turn
table which is 1.5m above ground plane.

Maximum procedure was performed by raising the receiving antenna from 1m to 4m and rotating
the turn table from 0°C to 360°C to acquire the highest emissions from EUT

And also, each emission was to be maximized by changing the polarization of receiving antenna
both horizontal and vertical.

Repeat above procedures until all frequency measurements have been completed.

The EUT was pretested with 3 orientations placed on the table for the radiated emission
measurement —X, Y, and Z-plane. The X-plane results were found as the worst case and were
shown in this report.

TEST RESULTS

Remark:

1.

2.
3.

We measured Radiated Emission at GFSK, /4 DQPSK and 8DPSK mode from 9 KHz to 25GHz
and recorded worst case at GFSK DH5 mode..

For below 1GHz testing recorded worst at GFSK DH5 low channel.

Radiated emission test from 9 KHz to 10th harmonic of fundamental was verified, Found the
emission level are attenuated 20dB below the limits from 9 kHz to 30MHz, so it does not recorded
in report.
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For 30MHz-1GHz

Report No.: CTL2412032623-WFO01

Horizontal
Test Modes ™M1
i Shenzhen CTL Testing Technology Co., Lid
Tel: 4+86.T55-A04B5104
Radiated Emis=zion Measurement
Fila {FF_12 Diata :#1350 Dt HZ4H 11 Tirma: M8
ma  oeuviE
]
[
w0
I
n I N
1 § (A
m ’{ . W,
: .‘M M"“"‘J
m i
— L e S M.N) k-w.
P L
1m
oaw
E L] [T THF aHm TIFT 80
Site LAB Chamber 2 Polarization: M T 255y
Limit: FCC Part15 RE-Class C_30-1000MHz Power: Humidie  S0%
EUT: Distancs: 3m
Mz ME
Mode: BT 2403dHz
Hole: OBOSPACE TECHNOLOGY CO, LTD
Frequency | Reading | Faclor | Level Limit  |Margin| FEET
Mo | bz | fomuv) | qdsim) fioBuvim) |dBuvimy | @By | P e | gy [PIF| Remar
1 15280480 1761 1413 31.74 4550 | 1176 | peak 100 41 P
2 T43BETZ 816 24 98 3414 500 | 1186 peak 100 XkE | P
3 BOOLDG10 1216 26.84 58.80 AE00 | 7.20 | peak 100 I | P
4 BS3.ITE4 TE4 2740 35.04 AE00 | 10096 | peak 100 M5 | P
g8 G071 B2 2788 38.14 AE00 | 9.88 | peak 100 T2 P
B 840 1770 BO9 2B.35 36.44 4500 | 9.58 | peak 100 i3 | P
Vertical
Test Modes ™M1
Sherzhen CTL Testing Technology Co., Lid
Tel: +88-755-80488 104
Radiated Emizzion Measurement
Fia (RF_12 Dl :#1350 Duatee H024H 211 Tirrw: HATA1
ma  diuvim
kT
[
w
I
n I 3
- ,..iwjg
W_H..w"
m i st er*"
m
a9
E L] w000 LLE] 30000 T 080
Site LABE Chamber 2 Polarization: Vertical Temperatwrs  ISIC)
Limit: FCC Part15 RE-Class C_30-1000MHz Prorwver: Husidin:  S0%
ELT: Déstance: 3m
LT ]
Mode: BT 2403MHz
Mole: OBOSPACE TECHNOLOGY CO,LTD
Freguency | Reading | Faclor | Lewel Limit  |Margin Aziesuth
Moo | Mz | (dBuv | (aBim) [(dBuvin) |dBuvi | aB) |4 e | ey |PUF| Fremark
1 EAT. 1622 796 23.49 1.45 4600 |14.55 | peak 100 258 | P
2 T98.3300 745 2683 34.08 4600 |11.892 | peak 100 351 P
3 B31.1284 B.18 26.95 35.14 4600 | 10086 | peak 100 a51 P
4 BA1.1668 BE2 2749 36.11 4600 | 9.89 | peak 100 10 P
5 2044580 B892 27.88 34.80 4600 | 11.20 | peak 100 145 | P
5] S3E.0100 732 2833 35.65 4600 | 1035 | peak 100 5] P
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For 1GHz to 25GHz
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Report No.: CTL2412032623-WFO01

Note : GFSK, Pi/4 DQPSK and 8DPSK all have been tested, only worse case GFSK is reported.

CHOO Horizontal
Sherzhen CTL Testing Technology Co., Lid
@ Tl +86-T55-89486194
Radiated Emission Measurement
Fibu -RF_12 Disla #1427 Dutee A2 Tirrw: 225124
ma A
]
]
" 'j.. Y mi..ar
-u'r'-ﬂ,./_‘u.ﬂuﬂ,m '1‘
w z 'l\-..-d'"""l.-\!‘}“h o

Site LAB Chamber 2 Polarization: M T 250
Limit: FCC Part15 RE-Class C_Abave 1GHz_PK Power: Humiding S0 %
EUT: Distance:  3m
MMMz X8
Mode: BT 24020Hz
Hole: OBEDSPACE TECHNOLOGY CO,LTD

Fraguency | Reading | Faclor | Levael Limit  |Margin o
i (MHZ) (dBuW) | (dB/m) |(dBuVim)|dBuim)| (dB) [
1 2260125 5216 AT3E | 3T 7400 | 3823 | peak P
2 5188.250 4642 =180 38.62 T4.00 | 3538 | peak P
3 B998.375 AETT =020 45.48 74.00 | 27.52 | peak P
4 | 11118250 | 4685 L] 47 .64 T4.00 | 26838 | peak L
5 | 13677.750 | 4837 381 52.28 T4.00 |21.72 | peak P
6 | 17220135 | 44.06 778 51.81 7400 |22.1% | peak P
CHO0 Vertical
i Shanzhen CTL Testing Technology Co., Lid
@ Tel: +BE-755-894B86194

Radiated Emission Measurement

Filaa :FF_12 Diatas (87808 Dl 20241211 Tirma: Z251:a)

ma e

T

B0

: s
w 1 ' AL sh R,
%‘ L3 R l.l.p"" 'r.l"fm e
b
w " I Wil
1 sy

m ',...h'}ll*‘w'w

E

n

"Tmmmmﬁj—wmm“

Site LAB Chamber 2 Polarzation: Werfical Tarrgarauri: 50
Limit: FOC Part15 RE-Class C_Above 1GHz_PK Poaer: ity %
EUT: Distancs: 3m
MMz XA
Mode: BT 24020 Hz
Mole: DBOSPACE TECHNOLOGY COLTD
Freguency | Readi Facior Leya| Limit i

No. | "k | iy | (g i)y () || P

1 21E3.625 5212 =17.76 34 34 T4.00 |30.66 | peak P

2 4546 625 46,85 =BAZ 38,43 T4.00 |35.57 | peak P

3 BaT7.250 4668 =034 48 54 7400 |27.66 | peak P

4 10836500 4774 06% 48 43 T4.00 |25.57 | peak P

B 13848 000 4919 393 53.12 7400 |Z0BE | peak P

B 180835375 4556 8.0 5224 T4.00 |21.74 | peak P

Remark: Level(dBuV/m)=Reading(dBuV)+Factor(dB/m)

Margin= Limit(dBuV/m)- Level(dBuV/m)
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CH39 Horizontal

F Shenzhen CTL Tesling Technology Co., Lid
@ Tel: +BE-T55-A04BE 104

Radiated Emission Measuremant

Fila ¥ _12 Dhidas 189826 Dt 024 111 Tiiaa: F25143
ma s

T

[

W A i B .r'lhﬂ;\_-_
R A T

w s e, o ¥

o LT T N § T e N P 2 T T R ]

Site LAB Chamber 2 Pokairation:  Movl i T 50y
Limit: FCC Part15 RE-Class C_Above 1GHz_PK Power: Humidine  S0%
EUT: Distance: m

MiN: XE

Mode: BT 2421MHz
Mole: OBDSPACE TECHNOLOGY CO.LTD

Frequency | Readi Facior Level Limnit. i
N e o P i el B
1 264 375 52 T2 1737 Z5.55 T4.00 |3B65 | peak =
2 4512 625 4755 HAT 39.08 T400 | 3494 | peak =]
b ] B950.000 AE.BE <0231 48 %5 T4.00 | 2785 | peak 1=
4 11104375 4715 i 47 .02 T4.00 | 2608 | peak P
] 13720250 47.58 ABE 51.45 T4.00 | 2255 | peak P
[:] 17475125 43T Q.08 8277 T4.00 | 2123 | peak P
CH39 Vertical

i Shenzhen CTL Testing Technoogy Co., Lid
@ Tel: +86-T55-80406154

Fila RF_12 Diats 181435 Datec F0E4M 211 Tirrs: 25007
ma e

- ; TS W P
T T W
“a 1 T *

Site LAB Chamber 2 Polarzation:  Vertical Tarparars 280
Limit: FCC Parti5 RE=Class C_Abave 1GHz_PE Power: Hamidite  S0%
EUT: Distance:  3m

BN X8

Mode: BT 2441MHz
Mole: DBDSPACE TECHNOLOGY COLTD

Fraguency | Raadi Facior Lewal Limit ir
No. | P | amuy | com) ||| iy |”| PF
1 2BAEZS 52 @1 ATTE 35.03 7400 |3B47 | peak =]
2 E291.250 4E.T3 =4 81 41.82 74,00 3?_0-3 peak P
3 11032135 4636 0.BD 47.18 T4.00 | 26.84 | peak P
4 136828.7650 AEDd 3985 51.99 7400 | 2201 | peak (=]
B 15520135 AT.50 BB 51.78 T4.00 | 2222 | peak P
B 18858750 4531 BEZF 51.83 7400 | 2207 | peak P

Remark: Level(dBuV/m)=Reading(dBuV)+Factor(dB/m)
Margin= Limit(dBuV/m)- Level(dBuV/m)
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Report No.: CTL2412032623-WFO01

CH78 Horizontal
Sharzhen CTL Testing Technalogy Co., Lid
@ Tel: +86-755-80485194
Radiated Emission Measurement
Fila RF_12 [T B ] Duabic 202411 2011 Tirrma: E-S0u
ma il
i
(2]
5 A
i ,IJJ"W' k'_ M"{'
o u-iwn-‘-' i

L

B T T 1 = R T T T e T R

Site LAB Chamber 2 Polarization:  Maori ™ ]
Limit: FCC Part15 RE-Class C_Abave 1GHz_PK Perwer: e
EUT: Distancs: 3m
MM X8
Mode: BT 24808Hz
Hole: DEDSPACE TECHHNOLOGY CO,LTD
Frequency | Reading | Faclor | Lewsl Limit  [Margin
Mo, Dt | PUF
(MHz) {dBuV) | (dB/m) |idBu'Vim) |(dBu¥im)| (dB)
1 2226.126 5270 | 1757 | 3513 T4.00 |3BAT | peak P
F 4404.250 | 48.09 =B.70 3939 T4.00 | 3461 | peak [
3 BA5A.250 | 4672 =064 45.08 T4.00 | 2792 | peak P
4 | 11837500 | 45681 1.73 47.34 T4.00 | 2666 | peak P
5 | 15454250 | 48.31 383 52.14 T4.00 |21.86 | peak P
B | 17496375 | 43.35 9.15 52.50 T4.00 |21.50 | peak P
CH78 Vertical
i Sherzhen CTL Tesling Technology Co., Lid
@ Tel: +88-755-H04R8104
Radiated Emission Measuremant
Filaa :RF_12 Dt 187824 Dl 20241211 Tirrwa: Z25025
ma e
L]
B
N
- i ,,#'EW o i T
w i wﬂ"\“-'\)t)i‘\d"ﬂ
p | ol
El J"W
A |
U]
[T

i il

Site LABR Chambaer 2 Polanzation: WVertical Termperature: 250
Limit: FCC Part15 RE-Class C_Abave 1GHz_PK Povwar: ity S %
EUT: Distance: 3m
MiM: ME
Mode: BT 24800Hz
Mole: OBDSPACE TECHNOLOGY CO.LTD
Frequency | Readi Facior Level Lirnit in

B ot e e P i el

1 Z22R.250 B2 TE =17.58 35.23 T4.00 |3B77 | peak P

2 B117.000 A7.06 528 41.77 T4.00 | 3223 | peak P

b ] G0E2.500 AE.84 025 48,69 T4.00 | 2731 | peak =]

4 10964125 4755 o074 48 &7 T4.00 | 2533 | peak P

& 13790375 A7.84 aTs 51.69 T4.00 | 2231 | peak =]

[:] 18134.260 4809 505 53.14 T4.00 | 2088 | peak P

Remark: Level(dBuV/m)=Reading(dBuV)+Factor(dB/m)
Margin= Limit(dBuV/m)- Level(dBuV/m)
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REMARKS:
1.
2
3.
4,
5
6.
7.

Page 20 of 42 Report No.: CTL2412032623-WF01

Emission level (dBuV/m) =Raw Value (dBuV)+Correction Factor (dB/m)

Correction Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
Margin value = Limit value- Emission level.

-- Mean the PK detector measured value is below average limit.

RBW1MHz VBW3MHz Peak detector is for PK value; RBW 1MHz VBW10Hz Peak
detector is for AV value.

Other emissions are attenuated 20dB below the limits from 9kHz to 30MHz, so it does not
recorded in report.

18GHz-26GHz not recorded for no spurious point have a margin of less than 6 dB with
respect to the limits.
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Results of Band Edge
Note: GFSK, Pi/4 DQPSK and 8DPSK all have been tested, only worse case GFSK is reported.

CHOO0 Horizontal

! Shenzhen CTL Testing Technology Co., Lid
@ Tel: +B8-755-804R5104

Radiated Emission Measurement

Filaa :RF_12 Diads #7453 Dt 202411211 e JGE17
en  dludim

" A
m i
I
[ 1
T Ir \
) |
w; Mﬂ A & v &MMMA | atepnak
4n _.__-4._2 s S T - = = — e — -.——\.p.-vul-e.- S RN
k]
F T
PN AL SR JRAUN  FMERN (WD PRG0N FENN PR 2R OR0 SAT0 0

Site LAB Chamber 2 Polanzation: Monizomfal Tarparaue 2500
Limit: FCC Part 15 C Power: Humidine  S0%
EUT: Distance: 3m

BNz X8

Mode: BT 2402MHz
Hole: DBDEPACE TECHNOLOGY CO,.LTD

Mo, Frequency | Reading | Factor | Lewvel Limit  (Margin Haight

[MHz) (dBuV) | (dBim) |(dBu'im) |[dBuVim) | [dB) el | fHeg)
7310000 | 4052 | 960 | 50.21 | 7400 |23.7% | peak | 150 | 188
ZI10.000 | 2082 | D60 | 3961 | G400 1438 | AVG | 150 | 188
7300000 | 4058 | 977 | 50.35 | 7400 |23.85 | peak | 150 | 360
7300000 | 2099 | 977 | 3918 | 5400 |1484 | AVG | 150 | 380

oo ole| F

Bl S )

CHOO0 Vertical

! Shenzhen CTL Testing Technology Co., Lid
@ Tel: +88-755-804B58194.

Radiated Emission Measurement

Filaa :RF_12 Diads 197452 Dhailic 20241211 e 36723
en  dludim

I
e

i
e — | A T

SR FA 008 R0 FRAI0  FRAB00  MHo  SWE OB FEr 00 FEr 00 R R0 il

Site LAB Chamber 2 Polanzation: WVertical Tl 250
Limit: FCC Part 15 C Power: Humidity  S0%
EUT: Distance: 3m

BNz X8

Mode: BT 2402MHz
Hole: DBDEPACE TECHNOLOGY CO,.LTD

Mo, Frequency | Reading | Faclor | Lewvel Limit  [Margin| Haight
MHz) | (dBuv) | (dBim) |idBuvim)|(dBuvim)| (dB) EREEY
Z310.000 | 4067 | 968 | 5038 | 7400 |2384 | peak | 180 | 19
ZI10.000 | 2082 | OB8 | BO61 | G400 |1430) AWG | 180 | 19
ZI00.000 | 4124 | G977 | 6101 | 7400 |2290 | peak | 150 | 173
7300000 | 20967 | O77 | 3944 | 5400 | 1456 AVG | 180 | 173

oo o] F

]l =
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Horizontal

Shenzhen CTL Testing Technology Co., Lid
Tel: +B88-755-804B86104

Radiated Emission Measurement

Filaa :RF_12 Diads #1451 Dt 202411211 e 3585127
en  dluim

a -
(1] -
m !
T
@
i
- ‘\""‘“'.-. ot Ltk el M... PV
e Nl .'\.
e ~1 A -3 . W
!
ET
24
Site LAB Chamber 2 Polarzation: MHornizomtal Tl 250
Limit: FCC Part 15 C Power: Humidite  S0%
EUT: Distancs: 3m
M X8

Mode: BT 248084Hz
Hole: DBDEPACE TECHNOLOGY CO,LTD

Frequency | Reading F-'nrl Level | Limit  |Margin Haight | Aziesuth
Moo | imkz) | amuvy | fomim) |idBuvim) [jdBuvimy| (am) [P e | gy |PF| Remark
1 | 2483500 | 4662 | 993 | 56.65 | 7400 |1745| peak | 150 | 264 | P
7 | 2463500 | 4088 | 003 | BOE1 | G400 | 319 | AVG | 150 | 263 | P
3 | 2500000 | 4052 | 1000 | 5062 | 7400 |234B | peak | 150 | B0 | P
4 | 2500000 | 3007 | 10.00 | 4007 | 5400 |1393| AVG | 150 | B0 | P
CH78 Vertical
Shenzhen CTL Testing Technology Co., Lid
Tel: +86-T55-80486104
Radiated Emission Measurement
Filaa :RF_12 Dl #1451 Db 202411211 Tirrma: 225127
1D A
w . .
"'.,
(1] -
m 1
T
(2] L1
- ‘\‘""‘“'.-. ot Ltrmtinich el M... PRV
Ay ! ."'
o fu = L k-3 . G
mn
e
24
Site LAB Chamber 2 Polarization:  Morizomtal Temperare:  25IC)
Limit: FCC Part 15 C Power: (e 1
ELT: Distanca: m
MiM: X8
Mode: BT 2480MH:z
Mole: OBDSPACE TECHNOLOGY CO,.LTD
Freguency | Reading F-'nrl Lewel | Limit  |Margin Halght | Azimuth
Moo | iz) | movy | qomim) iomavin) [aBuvim)| (am) | PO e | gy [PUF| Remark
1 | 2483500 | 4662 | 903 | 56.55 | 7400 |17.45) peak | 160 | 283 | P
2 | 2463500 | 40.88 | 003 | G061 | G400 | 310 | AWG | 160 | 283 | P
3 | 2500000 | 4052 | 1000 | 5052 | 7400 |234B | peak | 150 | 80 | P
4 | 2500000 | 3007 | 1000 | 40.07 | 5400 |1393| AWG | 150 | 80 | P
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REMARKS:
1.
2
3.
4,
5
6.
7.

Page 23 of 42 Report No.: CTL2412032623-WF01

Emission level (dBuV/m) =Raw Value (dBuV)+Correction Factor (dB/m)

Correction Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
Margin value = Limit value- Emission level.

-- Mean the PK detector measured value is below average limit.

RBW 1MHz VBW 3MHz Peak detector is for PK value; RBW 1MHz VBW 10Hz Peak
detector is for AV value.

For fundamental frequency, RBW 3MHz VBW 3MHz Peak detector is for PK Value; RKI
detector is for AV value.

Other emissions are attenuated 20dB below the limits from 9kHz to 30MHz, so it does not
recorded in report.
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3.3. Maximum Peak Output Power
Limit

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

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

Test Procedure

Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to
the Spectrum Analyzer.

a) Set the RBW=1MHz..

b) Set VBW=1MHz.

c) Set span=[3xRBW].

d) Sweep time = auto couple.
e) Detector=peak.

f) Trace mode=max hold.

g) Allow trace to fully stabilize.

h) Use peak marker function to determine the peak amplitude level.

Test Configuration

SPECTRUM

EUT ANALYZER

Test Results

Raw data reference to Section 2 from CTL2412032623-WF01_Bluetooth_Appendix.
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3.4. 20dB Bandwidth
Limit
For frequency hopping systems operating in the 2400MHz-2483.5MHz no limit for 20dB bandwidth.

Test Procedure

The transmitter output was connected to the spectrum analyzer through an attenuator. The bandwidth
of the fundamental frequency was measured by spectrum analyzer with 30 KHz RBW and 100 KHz
VBW.

The 20dB bandwidth is defined as the total spectrum the power of which is higher than peak power
minus 20dB.

The bandwidth occupied is the frequency bandwidth such that the average power below its low
frequency limit and above its high frequency limit are each equal to 0.5% of the total average power for
a given transmit. The following steps should be used to measure 99% of the power bandwidth :

RBW= 1% to 5% of the OBW
VBW= approximately 3 x RBW
Detector = Peak

Trace mode: Maximum hold
Using the instrument's 99% power bandwidth function to measure the occupied bandwidth and
re-code.

Test Configuration

EUT SPECTRUM
ANALYZER

Test Results

Raw data reference to Section 1 from CTL2412032623-WF01_Bluetooth_Appendix.
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3.5. Frequency Separation

LIMIT

According to 15.247(a)(1),frequency hopping systems shall have hopping channel carrier frequencies
separated by minimum of 25KHz or the 2/3*20dB bandwidth of the hopping channel, whichever is
greater.

TEST PROCEDURE

The transmitter output was connected to the spectrum analyzer through an attenuator. The bandwidth
of the fundamental frequency was measured by spectrum analyzer with 300 KHz RBW and 300 KHz
VBW.

TEST CONFIGURATION

SPECTRUM
ANALYZER

EUT

TEST RESULTS

Raw data reference to Section 3 from CTL2412032623-WF01_Bluetooth_Appendix.
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3.6. Number of hopping frequency
Limit

Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels.

Test 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.

Test Configuration

SPECTRUM

EUT ANALYZER

Test Results

Raw data reference to Section 4 from CTL2412032623-WF01_Bluetooth_Appendix.
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3.7. Time of Occupancy (Dwell Time)
Limit

The average time of occupancy on any channel shall not be greater than 400 milliseconds within a
period of 400 milliseconds multiplied by the number of hopping channels employed.

Test Procedure

The transmitter output was connected to the spectrum analyzer through an attenuator. Set center
frequency of spectrum analyzer=operating frequency with 1MHz RBW and 1MHz VBW, Span OHz.

Test Configuration

SPECTRUM

EUT, ANALYZER

Test Results

Raw data reference to Section 5 from CTL2412032623-WF01_Bluetooth_Appendix.
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3.8. Out-of-band Emissions

Limit

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 con-ducted or a radiated
measurement, pro-vided the transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter com-plies with the conducted power limits based on the use of RKI 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 Procedure

Connect the transmitter output to spectrum analyzer using a low loss RF cable, and set the spectrum
analyzer to RBW=100 kHz, VBW= 300 kHz, peak detector , and max hold. Measurements utilizing
these setting are made of the in-band reference level, bandedge and out-of-band emissions.

Test Configuration

SPECTRUM
ANALYZER

EUT

Test Results

Raw data reference to Section 6 from CTL2412032623-WF01_Bluetooth_Appendix.
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3.9. Pseudorandom Frequency Hopping Sequence
TEST APPLICABLE

For 47 CFR Part 15C section 15.247 (a) (1) requirement:

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum
of 25 kHz or the 20 dB bandwidth of the hop-ping channel, whichever is greater. Alternatively,
frequency 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 systeKI operate with an output power no greater than 125
mW. The system shall hop to channel frequencies that are selected at the system hopping rate from a
pseudo randomly ordered list of hopping frequencies. Each frequency must be used equally on the
average by each transmitter. The system receivers shall have input bandwidths that match the
hop-ping channel bandwidths of their corresponding transmitters and shall shift frequencies in
synchronization with the transmitted signals.

EUT Pseudorandom Frequency Hopping Sequence Requirement

The pseudorandom frequency hopping sequence may be generated in a nice-stage shift register
whose 5" and 9" stage outputs are added in a modulo-two addition stage. And the result is fed back to
the input of the first stage. The sequence begins with the first one of 9 consecutive ones, for example:
the shift register is initialized with nine ones.

@® Number of shift register stages:9
® Length of pseudo-random sequence:29-1=511 bits
@® Longest sequence of zeros:8(non-inverted signal)

I i
v/+

<
&

=/

Linear Feedback Shift Register for Generation of the PRBS sequence

An example of pseudorandom frequency hopping sequence as follows:
0 2 4 6 62 64 _781 737577

Each frequency used equally one the average by each transmitter.

The system receiver have input bandwidths that match the hopping channel bandwidths of their
corresponding transmitter and shift frequencies in synchronization with the transmitted signals.
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3.10. Antenna Requirement

Standard Applicable

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 6dBi are used, the power shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6dBi.

Refer to statement below for compliance

The manufacturer may design the unit so that the user can replace a broken antenna, but the use of a
standard antenna jack or electrical connector is prohibited. Further, this requirement does not apply to
intentional radiators that must be professionally installed.

Antenna Connected Construction

The maximum

gain of Bluetooth Aenna was 1.89dBi.
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4. Test Setup Photos of the EUT
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5. Photos of the EUT

External Photos of EUT

1P
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Power Adapter

MODEL:JB-006-01
INPUT uunuw 50/60Hz

OUTPUT SVr OmA
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