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TEST REPORT

Test Report No. :

CTL2608074021-WF B -~ L i
Date of issue

Equipment under Test

Sample No

Model /Type

Listed Models

Model Difference

Applicant

Address

Manufacturer

Address

Smart Ring

CTL260807402003, CTL260807402004

R22

R21

All these models are identical in the same PCB, layout
and electrical circuit, only the model number are different.

Shenzhen Yawell Intelligent Technology Co.,Ltd.

A402, Wuhan University, Shenzhen Research Institute,
No. 6 Yuexing 2nd Road, Gaoxin District, Yuehai Street,
Nanshan District, Shenzhen, China

Shenzhen Yawell Intelligent Technology Co.,Ltd.

A402, Wuhan University, Shenzhen Research Institute,
No. 6 Yuexing 2nd Road, Gaoxin District, Yuehai Street,
Nanshan District, Shenzhen, 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.



file:///C:/Users/Administrator/AppData/Local/youdao/dict/Application/8.9.3.0/resultui/html/index.html

V1.0 Page 3 of 40 . Report No.: CTL2608074021-WF

** Modified History **

Revisions Description Issued Data Report No. Remark

Version 1.0 | Initial Test Report Release | September 19, 2026 | CTL2608074021-WF | Tracy Qi
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1. SUMMARY
1.1. TEST STANDARDS

Report No.: CTL2608074021-WF

The tests were performed according to following standards:

47 CFR Part 15, Subpart C 15.247 Frequency Hopping, Direct Spread Spectrum and Hybrid Systems

that are in operation within the bands of 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz
ANSI C63.10-2020 + Cor. 1-2023+C63.10a-2024 + Errata to C63.10a-2024: American National

Standard for Testing Unlicensed Wireless Devices

KDB 558074 D01 v05r02: KDB558074 D01 15.247 Meas Guidance v05r02

1.2. Test Description

47 CFR Part 15, Subpart C 15.247

47 CFR Part 15, Subpart C 15.207 AC Power Conducted Emission PASS
47 CFR Part 15, Subpart C 15.247(a)(2) 6dB Bandwidth PASS
47 CFR Part 15, Subpart C 15.247(d) Spurious RF Conducted Emission | PASS
47 CFR Part 15, Subpart C 15.247(b) vaximum Conducted Output PASS
47 CFR Part 15, Subpart C 15.247(e) Power Spectral Density PASS
47 CFR Part 15, Subpart C 15.109/15.205/15.209 | Radiated Emissions PASS
47 CFR Part 15, Subpart C 15.247(d) Band Edge PASS
47 CFR Part 15, Subpart C 15.203/15.247 (b) Antenna Requirement PASS
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1.3. Test Facility
1.3.1 Test laboratory

Company Name: | Shenzhen CTL Testing Technology Co., Ltd.

Address 1: Zone A.1/F..Warehouse 2.Baisha Technology Park, No.3011,Shahexi Road,
Nanshan District,Shenzhen.518055,P.R.C.
Address 2: FI.A1, Bldg.A3, No.2533 GuanGuang Road, Fenghuang Community

Fenghuang Street, Guangming District, Shenzhen, Guangdong, PR.C

1.3.2 Test location

All tests were performed at:

Company Name: Shenzhen CTL Testing Technology Co., Ltd.

[ 1Main location Zone A.1/F..Warehouse 2.Baisha Technology Park, No.3011,Shahexi Road,
Nanshan District,Shenzhen.518055,P.R.C.

<] Satellite location | FI.A1, Bldg.A3, No.2533 GuanGuang Road, Fenghuang Community
Fenghuang Street, Guangming District, Shenzhen, Guangdong, PR.C

1.3.3 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-CLO01 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 CAB identifier: CN0041
Main Company Number :9618B
Satellite Company Number:35187

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 Main Company Number:9618B and Satellite Company Number:35187.

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. Designation No.: CN1216. Test Firm 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
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responsibility of continued compliance of the device.
Hereafter the best measurement capability for CTL laboratory is reported:

Report No.: CTL2608074021-WF

Test MJ :::rrt(:m(ta;t Notes
Transmitter power Radiated +3.11dB (1)
Radiated Emission 9kHz~30MHz +3.66dB (1)
Radiated Emission 30~1000MHz +4.5dB (1)
Radiated Emission Above 1GHz +5.08dB (1)
DTS Bandwidth +1.9% (1)
Maximum Conducted Output Power + 1.18dB (1)
Maximum Power Spectral Density Level +£0.98 dB (1)
Band-edge +1.21dB (1)

Unwanted Emissions In Non-restricted Freq Bands

9kHz-7GHz:+1.09dB
7GHz-26.5GHz: +3.27dB

(1) This uncertainty represents an expanded uncertainty expressed at approximately the 95%

confidence level using a coverage factor of k=1.96.

(2) Decision rule for Statement of Conformity: The measurement uncertainty is not taken into

account but only measured result.

1.5. Auxiliary test equipment information

Manufacturer

Description

Model

Serial Number

Huawei

SuperCharge

HW-100225C00

HC78E2N4121901
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2. GENERAL INFORMATION

2.1. Environmental conditions

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

Normal Temperature: 18°C-28°C
Relative Humidity: 30%-60%
Air Pressure: 965Pa-1030Pa

2.2. General Description of EUT

Product Name: Smart Ring

Model/Type reference: R22

Powered by a 3.85V DC battery

EUT Rated Voltage: Charging Input: DC 5V

Powered by a 3.85V DC battery

Test Voltage: Charging Input: DC 5V

Bluetooth Low Energy

Supported type: Bluetooth Low Energy

Modulation: GFSK

Operation frequency: 2402MHz to 2480MHz

Channel number: 40

Channel separation: 2MHz

Antenna type: FPC Antenna

Antenna gain: -4.22dBi provided by <] Applicant [ |Manufacturer

Note1: For more details, please refer to the user’s manual of the EUT.
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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 40 channels provided to the EUT and Channel 00/19/39 were selected for Bluetooth Low
Energy test.

Operation Frequency List :

Channel Frequency (MHZz)

00 2402
02 2404
03 2406
19 2440
37 2476
38 2478
39 2480

Note: The line display in grey were the channel selected for testing

RF Cable List and Details

RF Cable RF Cable loss RF Cable loss provided by
RF1.13 0.5dB > Applicant [ |Manufacturer [ | Testing Laboratory(CTL)

Software Version: RF Test

Test Mode Power level

BLE 1M 7

BLE 2M 7
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2.4. Equipments Used during the Test

Report No.: CTL2608074021-WF

Conducted Emission

Test Equipment Manufacturer Model No. Serial No. _Last_ Calibration
calibration Due
. ROHDE &
EMI Test Receiver SCHWARZ ESCI 1166.5950.03 2026/01/05 | 2027/01/04
ROHDE &
LISN SCHWARZ ESH2-Z5 860014/010 2026/01/05 | 2027/01/04
. ROHDE &
Limitator SCHWARZ ESH3-72 100408 2026/01/05 | 2027/01/04
Software:
Name of Software: Version:
ES-K1 V1.71
Radiated Emission
Test Equipment Manufacturer Model No. Serial No. Last Cal. Cal.Due
Active Loop Antenna Da Ze ZN30900A / 2026/06/30 | 2027/06/29
ULTRA-BROADBAND Sunol
ANTENNA Sciences Corp. JB1 Antenna A061713 2026/06/28 | 2027/06/27
Sunol
Horn Antenna Sciences DRH-118 A062013 2026/01/05 | 2027/01/04
Corp.
Ocean
Horn Antenna Mi OBH100400 26999002 2026/07/06 | 2027/07/05
icrowave
Amplifier MRT-AP01MO06 MRT S-001 2026/06/30 | 2027/06/29
Amplifier Agilent 8449B 3008A02306 2026/01/05 | 2027/01/04
Amplifier Brief&Smart LNA-4018 2104197 2026/06/30 | 2027/06/29
. ROHDE &
EMI Test Receiver SCHWARZ ESPI 100434 2026/07/01 | 2027/06/30
Spectrum Analyzer RS FSP 1164.4391.38 2026/06/30 | 2027/06/29
DC power supply Agilent E3632A MY40015577 2026/06/29 | 2027/06/28
Z108-NJ-NJ-9.5M+
9KHz-40GHz Cable / 7108-NJ-NJ-2M / 2026/07/02 | 2027/07/01
Software:
Name of Software: Version:
EZ EMC(Below 1GHz) V1.1.4.2
EZ EMC(Above 1GHz) V1.1.4.2
RF Conducted
Test Equipment Manufacturer | Model No. Serial No. Last Cal. Cal.Due
Spectrum Analyzer Keysight N9020A MY53420874 2026/06/29 | 2027/06/28
Tempera,\t/l“;fe/f“m'd'ty Jivu MC501 / 2026/07/02 | 2027/07/01
POWGFA“A":jjl‘;reme”t TSTPASS | TSPS2023R TSCB220016 2026/06/30 | 2027/06/29
Software:
Name of Software: Version:
TST-PASS V2.0.2

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.




V1.0 Page 11 of 40 . Report No.: CTL2608074021-WF

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 Foome
EUT
Test
Receiver
LISN
Adapter

TEST PROCEDURE

1. The equipment was set up as per the test configuration to simulate typical actual usage per the user’s
manual. The EUT is a tabletop system; a wooden table with a height of 0.8 meters is used and is placed on
the ground plane as per ANSI C63.10-2020 + Cor. 1-2023+C63.10a-2024 + Errata to C63.10a-2024.

2.  Support equipment, if needed, was placed as per ANSI C63.10-2020 + Cor. 1-2023+C63.10a-2024 +
Errata to C63.10a-2024.

3. All /O cables were positioned to simulate typical actual usage as per ANSI C63.10-2020 + Cor.
1-2023+C63.10a-2024 + Errata to C63.10a-2024.

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

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

6. 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.

7. Analyzer / Receiver scanned from 150 kHz to 30MHz for emissions in each of the test modes.

8. During the above scans, the emissions were maximized by cable manipulation.
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TEST RESULTS
SCAN TABLE: "Voltaoce (3K-30M]IFIN"
Short Descriptian: 1S0E-30M Voltage
Level [dBpv]

TR N RS
e e o i -
[ ] i [] i [ | R T e | ] ]
———— e T T i '
5 5 ORI ORI SR R Lol B B 3 R SR
b ¥ i T | _: _____ ;

m W oM eM B 0w 2o 30
Frequency [Hz]

= x =MES CTLIE0F14800_£in

MEASUREMENT RESULT: "CTLZ6091 lﬂ'ﬂ‘ﬂ_fin"

9/14/2026 B:16FM

Freguency Level Transd Limit Margin Detector Line FE
MHz dBp¥ dBb dBpV dB
0.172500 46. &0 10.0 (] 18.2 QP L1 GKD
0.177000 46.40 10.0 685 18.2 QP L1 GHD
0.442500 35.00 10.0 57 22.0 QP Ll GHD
0.351000 31.6&0 10.1 56 24.4 QP L1 GHD
1.297500 33.30 10.1 56 22,7 QP L1 GHRD
1.886500 31.70 10.1 58 24.3 QP L GKD

MEASUREMENT RESULT: "CTL260814800 fin2"

9/14/3026 @B:16FM

Freguency Level Transd Limit Margin Detector Line PE
MHz dBp¥ dB dBpV dB
0.177000 28.30 10.0 35 25.7 AV L GHD
0.139500 28.10 10.0 54 24.3 AW Ll GHD
0.429000 31.30 10.0 47 15.8 AV L1 GHD
0.3&3000 25.350 10.1 48 20.3 AV L1 GHD
1.324500 2E6.70 10.1 48 13.3 AV Ll GHD

4.726500 23.00 10.6 48 23.0 AV Ll GHL
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SCAN TABLE: "Voltace (9K-30M)FIN"
Short Description: LS0E-30M Veltage

L]
¥ (] 1
r "
1 i i [ i 1 i i
R et S B Bt SR TR o S TR SR
1 1 1 1 1 L] L ] 1 1] 1 1 1 1 " ra L]
-1u i i Il i i i Al i i i i i 1 A il A
150k e 400K 00k BOOk 1M il M 4 BM M B 10M 2006 30M
Frequency [Hz]
= x xMES CTLIE0%14823_Ein
MEASUREMENT RESUOLT: "ﬂTLEEﬂFJ.IE.‘E.?_fin"
9/14/2026 B:27PM
Freguency Level Transd Limit Margin Detéector Line PE
MHz dBp¥ dB dBpV dB
0.150000 47.20 0.1 &6 18.8 QP H GHD
0.177000 44 &0 10.0 &5 20.0 QP H GHD
0.429000 38.00 10.0 57 19.3 QP H GHD
0.3&9000 33.40 10.1 56 22.4 QP H GHD
1.324500 34.40 10.1 56 Z21.6 QF H GHKD
1.&835000 3z.70 10.1 56 23.3 QP H GHD
MEASUREMENT RESULT: "ﬂmﬂﬂgllﬂzﬂ_finﬂ"
9/14/2026 B:I7TFM
Freguency Leyel Transd Limit Margin Detector Line PE
MHz dBpY dB dBpV dB
0.433500 29.50 10.0 a7 1I7.7 AV H GHD
0.373500 22.30 10.1 46 23.7 AV H GHD
1.329000 23.60 0.1 48 22.4 RV H GHD
L.&80000 23.00 10.1 18 23.0 AV H GHD
4.733500 Z1l.a80 10.4 48 24.2 AV H GHD
4.778000 22.30 10.4% 1€ 23.7 AV H GHD
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3.2. Radiated Emissions and Band Edge

Limit

Report No.: CTL2608074021-WF

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

EUT

Tuwrn Table

el

0.8m

3m ———————>

RX Antenna

Ground Plane

Receiver |

il

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

A

Turn Tahle

(e ]

IO.B m

Ant. feed

point

+H

1-4m

!

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

Ant.feed |
point )
am  ———>

EUT

1-4 m

Turn Tahle

T ]./

1.5m

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.

2. 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

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

4. Repeat above procedures until all frequency measurements have been completed.

5. 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. For below 1GHz testing recorded worst at Bluetooth Low Energy 1M low channel.

2. For above 1GHz testing recorded worst at Bluetooth Low Energy 1M low channel.

3. 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

Horizontal

Shenzhen CTL Testing Technology Co., Lid
Tel: +86-755-89486194
Unit 01ASB&CED-1, Building A3, Guangming Sci-Tech Park, Guan Guang Road, Fanghu

Radiated Emission Measurement

File :RF2 Diata 812662 Diale: 202600014 Time: 16:42:56
mo _ dwie
21}
Ly =
| [
a0 T S I
| iy,
" e
1 M I
{ 1 1 i
kY P =il s MMW
-'""ft.ﬁ#-.va“a"" b 9
1m
o
-0
00W 0.0 Ml EIT d T 000
Site LAB Chamber 1 Polarization: Horizontal Temperafure:  28{C)
Limit: FCC Part15 Class C_30-1000MHz Ponwar: Humidity: 50 %
EUT: Distance: 3m

MM
Mode: BLE1M 2402MHz
Note: CTL2E0B074021-WF

Ry F?::zr;cr F;j;duurf? :I;m Idlglqa.l:l.l'“hln} [déu.ffin} h’[;?;ﬂ =i Hﬁ[-?#ﬂ A[?:-T EAE || Hamac:
1 | 302111 | 3836 | -1057 | 2579 | 4000 |1421 |peak | 100 | 568 | P
2 | 6250780 | 4286 | -1332 | 2964 | 4600 | 1636 | peak | 100 | 225 | P
3 | 8159678 | 4D42 | -1050 | 2983 | 4600 |1617 | peak | 100 | 126 | P
4 | 8691302 | 4141 | -1048 | 3092 | 4600 | 1508 | peak | 100 | 68 | P
5 | 91608686 | 4026 | -10.17 | 3009 | 4600 |1591 | peak | 100 | &8 | P
B | 9520937 | 3808 | 951 | 2955 | 4600 |1645| peak | 100 | 295 | P
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Report No.: CTL2608074021-WF

Vertical

Shenzhen CTL Testing Technology Co., Lid
Tel: +85-755-89486154
Unit 01A&BACAD-1, Building A3, Guangming Sei-Tech Park, Guan Guang Read, Fanghu

Radiated Emission Measurement

File :RF2 Data -#12683 Diate: 2026/08114 Time: 16:43:41
o e
&0
. I
| f
] | T =t |
E] A J& 3 El }5'\’_ 3 B ek
™y PR

iy w....‘mﬁy“w

e S T e R

o0 0 ) G000 [MHz 0000 000000
Site LAS Chamber 1 Polarization:  Vertical Tempersture:  25(C)
Limit: FOC Part15 Class ©_30-1000MHz Power: Humidty:  50%
EUT: Distance: 3m
MM
Mode: BLE1M 2402MHz
Note: CTL2608074021-WF
L Fr?fﬁL:zTr ?jgdu::';g tlr:m :d;ﬁn} [dél-u'fr:fm} "'{E“ NN, m A[?;Jh ik | P
1 | 382120 | 4745 | -1568 | 3176 | 4000 | B24 | peak | 100 | 124 | P
2 | 6250780 | 41.24 | 13.32 | 2782 | 4600 |1B.08| pesk | 100 | & | P
3 | 7660571 | 4050 | 11.41 | 2909 | 4600 |16.91 | peak | 100 | 75 | P
4 | 2188341 | 4087 | 10.64 | 3023 | 4600 |15.77| pesk | 100 | 16 | P
5 | 8876093 | 4091 | 10.14 | 3077 | 4600 |15.23| peak | 100 | 85 | P
6 | 9421305 | 3954 | B.36 | 30.18 | 4600 |1582| peak | 100 | 85 | P
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For 1GHz to 25GHz

CHO00 Horizontal

Shenzhen CTL Testing Technology Co., Lid
Tel: +B6-755-89486154
Unit 01A&BACAD-1, Building A3, Guangming Sci-Tech Park, Guan Guang Road, Fanghu

Radiated Emission Measurement

File :RF2 Drata -:#10776 Crale: JOIE0EM S Tine: 18:28:11

B dlim
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Site LAB Chamber 1 Polarization: Horizontal Temperature:  25{C)
Limit: FCC PART 15C ABOVE 1GHz PK Power: Humadity: 50%
EUT: Distance: 3m

MMz
Mode: BLE1M 2402MHz
Note: CTL2608074021-WF

Ltk F?:::TF F;Egdu:f? :Egﬁtr:] ;u'éfﬁ.ﬁln} [déu.frin} "'{E = Hﬁ[-?#ﬂ *[?:-T EE || Hamar:
1 | 2394000 | 6393 | -1527 | 4866 | 7400 |2534| peak | 100 | 116 | P
2 | 4340.000 | 4741 | 581 | 4060 | 7400 |3340| peak | 00 | 38 | P
3 | 7205000 | 4946 | 266 | 4680 | 7400 |2720| peak | 100 | 228 | P
4 | 9415000 | 4561 | D77 | 4484 | 7400 |2916| peak | 100 | 238 | P
5 | 12016000 | 4874 | 122 | 4996 | 7400 |2404 | peak | 100 | 272 | P
B | 14991000 | 4605 | 350 | 4964 | 7400 |2436| peak | 100 | 93 | P
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Report No.: CTL2608074021-WF

CHOO

Vertical

Shenzhen CTL Testing Technology Co., Lid
Tel: +86-755-89486154
Unit 01A&B&CAD-1, Building A3, Guangming Sci-Tech Park, Guan Guang Road, Fenghu

Radiated Emission Measuremeant

S

File :RF2 Dala 810777 Diater: JO2E/08I14 Time: 18:26:53
B0 duVim
70
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50 e -1
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Site LAB Chamber 1

Polarization: Vertical

Temperature: 25{C)

Limit: FCC PART 15C ABOVE 1GHz PK Power: Humidty: 0%
EUT: Distance: 3m

WM

Mode: BLE1M 2402MHz

Note: CTL2ZE0BOTAD21-WF

Lt F?ﬁﬁz';cy I:ggﬂ:ﬂu :E?lﬁmm; :u;:“nln} [dEll_uTrin} {ag) | e Hr:t:ﬂ A[?:-T E1E ] | Ptk
1 | 2411.000 | 6218 | 1438 | 4781 | 7400 |26.19| peak | 100 | 109 | P

2 | 4196.000 | 4602 | B50 | 3752 | 7400 |3648 | peak | 100 | 41 | P

3 | 7205000 | 4763 | 266 | 4497 | 74.00 |29.03 | peak | 100 | 76 | P

4 | 8242000 | 4765 | 224 | 4541 | 74.00 |2858 | peak | 100 | 13z | P

5 | 12016.000 | 4838 | 122 | 4961 | 74.00 |24.38 | peak | 100 | 345 | P

6 | 12840.000 | 4643 | 3.20 | 49.63 | 74.00 |2437 | peak | 100 | 177 | P
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CH19 Horizontal

Shenzhen CTL Testing Technology Co., Lid
Tel: +86-755-89486154
Unit 01A&BACED-1, Building A3, Guangming Sci-Tech Park, Guan Guang Road, Fenghu

Radiated Emission Measurement

File :RF2 Dratay -#10THE Darter: 200814 Time: 18:48:05

mn_ Wim

70

=]

5
Sl L s -':W '-%ﬁ ak
P N e
. T v Lm. -i“"kmﬂ? '/m
b o fia
: LA
o o ‘i._-’"..ﬂ_..l

0

1w

1]

-0

-an

-4l

(LTI - ) Mz GO0 ) “ilon_og

Site LAB Chamber 1 Polarization: Horizontal Temperature: 25C)
Limit: FCC PART 15C ABOVE 1GHz PK Power: Humicity: 50%
EUT: Distancea: 3m

MMz
Mode: BLE1M 2440MHz
MNote: CTL2G0B074021-WF

No. FTE!L::TF Féﬂ:ﬂw :E?lﬁmtﬂ; :dléiﬂn} {dll-u.:-l.l'in} ﬂ:g? F— T-?#ﬂ A[?:-T FfF| Remark
2445000 | 6151 | -1402 | 47.49 | 7400 |2651 | peak | 100 | 323
Z083.000 | 4878 | -11.27 | 3751 | 7400 |3648 | peak | 100 | 27
5580000 | 4638 | -583 | 4056 | 7400 |3344 | peak | 100 | 284
7324000 | 4950 | 270 | 4680 | 7400 |27.20| peak | 100 | @3
12203000 | 4860 | 288 | 5258 | 7400 |2142 | peak | 100 | 296
16300000 | 4553 | 449 | 5002 | 74.00 |2398 | peak | 100 | 261

G en| = fefra]—
T|O|w(O DD
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CH19 Vertical

Shenzhen CTL Testing Technology Co., Lid
Tel: +86-755-094861594
Unit 01A&B&CED-1, Building A3, Guangming Sci-Tech Park, Guan Guang Road, Fanghu

Radiated Emission Measurement

File ‘RF2 Drata -#107ET Crale: F0IGI0EML Time: 18:48:4T7
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Site LAE Chamber 1 Polarization: Vertical Temperaure:  25{C)
Limit: FCC PART 15C ABOVE 1GHz K Power: Humidity:  50%
EUT: Distance: 3m
MM
Mode: BLE1M 2440MHz
Note: CTLZE0BOTA0Z-WF

Frequency | Aeading | Factor | Level | Limit |Margin Heignt | Azimuth
No. | " Hz) | (dBuv) | (aBim) |(dBuvim)|(@Buvim)| (@B} || iomi | ideg) |FYF| Remark
1 | 2445000 | 61890 | -14.02 | 4788 | 74.00 |2512 | peak | 100 | 333 | F
2 | 2955000 | 4883 | -11.49 | 3750 | 7400 |3650| peak | 100 | 18 | P
3 | 4340000 | 4684 | 581 | 4013 | 7400 | 3387 | peak | 100 | 31 | P
4 | 7324000 | 5047 | 270 | 4777 | 7400 |2623| peak | 100 | 142 | P
5 | 11047.000 | 4677 | 206 | 4B.83 | 7400 |2517 | peak | 100 | 298 | P
6 | 12203000 | 4758 | 298 | 5056 | 7400 |2344 | peak | 100 | 244 | P
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CH39 Horizontal
Shenzhen CTL Testing Technology Co., Lid
Tel: +86-T55-894B6154
Unit 01A&B&CED-1, Building A3, Guangming Sci-Tech Park, Guan Guang Road, Fenghu
Radiated Emission Measurement
File :RF2 Drata #1077 Darte: H0EI0814 Time: 18:3005
Bp  diie
T
&n
50 1 s L] \“_hj-‘g" ,‘Juﬂﬁr‘hﬂ. Tl o
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1000660 Mzl " ROOOLOD Tiiios. o0
Site LAB Chamber 1 Polarization: Horizontal Temgperature:  25{C)
Limit: FCC PART 15C ABOVE 1GHz PK Power: Hurmidity: 50%
EUT: Distance: 3m
MM
Mode: BLE1M 2480MHz
Mota: CTL2G608074021-WF
Frequency | Reading | Factor | Level | Limit [Margin Height | Asimath
Mo | iHz) | (dBuv) | (dBim) |igBuvim)|@Buvim)| (a8) || em | egy |FIF| Remark
1 2479000 56.13 -13.08 43.05 T4.00 | 3085 | peak 100 128 P
2 4332.000 46.85 -6.78 40.07 T4.00 |33.83 | peak 100 50 P
3 T443.000 47.60 -2AT 4513 T4.00 |2B.87 | peak 100 a5 P
4 8395000 4777 -2.43 45.34 T4.00 |2B.66 | peak 100 252 P
5 12407 000 51.21 1.13 52.34 T4.00 |21.66 | peak 100 285 P
L] 15178.000 4412 4.51 4863 T4.00 | 2537 | peak 100 229 P
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CH39 Vertical
o~ Shenzhen CTL Testing Technology Co., Lid
@ Tel: +86-755-82486154
_— Unit 01A&B&CED-1, Building A3, Guangming Sci-Tech Park, Guan Guang Road, Fanghu
Radiated Emission Measurement
File RF2 Data #1077 Duate: 20260812 Time: 18:30:47
s didiin
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Site LAS Chamber 1 Polarization:  Vertical Tempersture:  25(C)
Limit: FOC PART 15C ABOVE 1GHz PK Power: Humicity:  50°%
EUT: Distance: 3m
MM
Mode: BLE1M 2480MHz
Mota: CTL2608074021-WF
Frequancy | Reading | Factor | Level Limit  [Margin Heighl | Azimuth
Mo | " Hz) | (@Buv) | (9Bim) |(dBuvim)|igBuvim)| (@B) || tem | eg) |P/F| Remark
1 2479.000 | 5983 | -13.08 | 4655 | 7400 [2745| peak | 100 120 [P
2 2006.000 | 4978 | 1138 | 3838 | 7400 [3561 | peak | 100 | 243 | P
E] 4488.000 | 47.41 -T.04 4037 | 7400 [3363 | peak | 100 | 310 | P
4 7443.000 | 48.03 -2AT 4556 | 7400 |[2844 | peak | 100 153 | P
5 | 12135.000 | 46.08 263 4872 | 7400 [2528| peak | 100 176 | P
6 | 15127.000 | 4494 4.49 4943 | 7400 |[2457| peak | 100 8 P

REMARKS:
1. 18GHz-26GHz not recorded for no spurious point have a margin of less than 20 dB with
respect to the limits.
2. PK detector measurement value is lower than the average limit. Therefore, there is no
need to test AV detector measurements.
3. While performing the testing, the notch filter is used for avoiding test instrument
overload.
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Results of Band Edges Test (Radiated)

Page 24 of 40

Report No.: CTL2608074021-WF

Horizontal

Tel: +86-755-89486154

CHOO0

Shenzhen CTL Tesfing Technology Co., Lid

Unit 04ASBACED-1, Building A3, Guangming Sci-Tech Park, Guan Guang Read, Fanghu

Radiated Emission Measurement

File RF2 Diata 810605 Dale: Z0ZE/06M 4 Time: 19:28:15
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23000000 2310000 FRAZO00  FEAUOG0  ZMA0G0 (Ml ZI66.000  FIST000  ZI00000 23000 Hio.0m
Sita LAB Chamber 1 Polarization: Horizontal Temperature: 25{C)
Limit: FCC PART 15C Power: Humicity: 50 %
EUT: Distance: 3m
M-
Modea: BLE1M 24028Hz
Note: CTL2608074021-WF
Fraquency | Reading | Factor | Lewel | Limit [Margin Meight | Azimuth
No. | iHz) | (dBuv) | (dBim) |(aBuVim) |(@Buvim)| (@B) [P | em | eg) |PF| Remark
1 | 2310000 | 1459 | 3426 | 4885 | 7400 |2515| peak | 100 | 23z | P
2 2310.000 4 56 34.26 38.82 54.00 15.18 | AVG 100 232 P
3 2352 236 14.18 34.42 48,60 T4.00 | 2540 | peak 100 119 P
4 | 2352236 | 4568 | 3442 | 3808 | 5400 |1502| AVG | 100 | 119 | P
5 Z2390.000 15.56 34.56 50.12 T4.00 |23.88 | peak 100 232 P
8 Z2390.000 655 34.56 41.11 54.00 1289 | AVG 100 232 P
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CHO00 Vertical

Shenzhen CTL Testing Technology Co., Lid

Tel: +86-T55-809486194

Unit 01A&B&CED-1, Building A3, Guangming Sci-Tech Park, Guan Guang Road, Fanghu
Radiated Emission Measurement

File :RF2 Diala 5810606 Diale: 20260614 Time: 19:29:24
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Site LABE Chamber 1 Polarization: Vertical Tempesature:  25{C)
Limit: FCC PART 15C Power: Humacity: 50%
EUT: Distance: 3m

MMz

Mode: BLE1M 2402MHz
MNote: CTL2E0B074021-WF

Frequancy |Reading | Factor | Level | Limit |Margin Heignt. | Azimuth
Mo, | " iHz) | (@Buv) | (dBim) |{@Buvim)|i@Buvim)| (@B) |7 | em | eg |PF| Remark

2310.000 14.84 34.26 43.10 T4.00 |24.90 | peak 100 ]
2310.000 446 34.26 3872 54.00 |15.28 | AVG 100 ]
2349.816 16.89 34.41 51.30 T4.00 |22.70 | peak 100 356
2348818 4.82 34.41 39.23 54.00 |14.77 | AVG
2320.000 14.46 34.56 49.02 T4.00 |24.98 | peak 100 138
2320.000 524 34.56 39.80 54.00 |14.20 | AVG 100 138

Sfin| & || I —
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CH39 Horizontal

Shenzhen CTL Testing Technology Co., Lid
Tel: +B6-T55-89486134
Unit 01A&B&CED-1, Building A3, Guangming Sci-Tech Park, Guan Guang Road, Fanghu

Radiated Emission Measurement

File RF2 Daala -#10795 Dirbe: FOIEIDEN 4 Time: 19:08:37
107.0_ diuim
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Site LAB Chamber 1 Polarization: Horizontal Temgperature:  25{C)
Limit: FCC PART 15C Power: Humikty: 50%
EUT: Distance: 3m

MMz

Mode: BLE1M 2480MHz
Note: CTL2608074021-WF

st Fm{:uL:zTy ?j:.rw'g [I;:rimo; :d;ﬁn} [dé-u"E:h}h?[TET st '-;l;?::l't ’:?J;T FIE | -Henam
2483500 | 3007 | 3491 | G498 | 7400 | 902 | peak | 100 | 216
2483500 | 1508 | 3491 | 4899 | 5400 | 401 | AVG | 100 | 216
2489.347 | 2147 | 3403 | 5640 | 74.00 |17.60| peak | 100 | 216
2480347 | 712 | 3493 | 4206 | 5400 |1184| AVG | 100 | 218
2500.000 | 1548 | 3497 | 5045 | 74.00 |2355| peak | 100 | 110
2500.000 | 485 | 3497 | 3892 | 5400 |140B| AVG | 100 | 110

cafn| & |wlbaj =
WD V(DT TD
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CH39 Vertical

Shanzhen CTL Testing Technodogy Co., Lid
Tel: +86-755-89486154
Unit 01A&RB&CED-1, Building A3, Guangming Sci-Tech Park, Guan Guang Road, Fanghu

Radiated Emission Measurement
File ‘RF2 Drata =#1 0796 Diate: IOIEI0EM L Tine: 19:07:44
e dldie
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Site LAB Chamber 1 Polarization: Vertical Temperature: 26{C)
Limit: FCC PART 15C Power: Hurmicty: 50 %
EUT: Distance: 3m

M

Mode: BLE1M 2480MHz
Mota: CTL2608074021-WF

No. | Frequency |Reading | Factor | Level Limit  [Margin| Heignt | Azimuth
: {MHz) (dBuVy | (dBYm) |(dBuMim)|{dBuMim)| (dB) fem) | (deg.)

2483.500 24.03 34.91 58.94 T400 |15.08 | peak 100 140
2483.500 9.50 34.91 44.41 54.00 959 | AVG 100 140
2487642 17.66 34.92 52.58 T400 |2142 | peak 100 36
2487642 T.25 34.82 4217 5400 |[11.83 | AVG 100 35
2500000 14.70 34.97 4967 T4.00 | 2433 | peak 100 251
2500000 4.83 34.97 39.80 54.00 [14.20 | AVG 100 251

Remark
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3.3. Maximum Conducted Output Power
Limit
The Maximum Peak Output Power Measurement is 30dBm.

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) Setthe RBW=DTS bandwidth.
b) Set VBW=[3xRBW].

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

EUT SPECTRUM
ANALYZER

Test Results

Raw data reference to Section 3 of document No. CTL2608074021-WF_Bluetooth Low
Energy_Appendix.
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3.4. Power Spectral Density
Limit
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.

Test Procedure

1. Use this procedure when the maximum peak conducted output power in the fundamental emission
is used to demonstrate compliance.

Set the RBW 2 3 kHz.

Set the VBW = 3x RBW.

Set the span to 1.5 times the DTS channel bandwidth.
Detector = peak.

Sweep time = auto couple.

Trace mode = max hold.

© N gk 0Dd

Allow trace to fully stabilize.

9. Use the peak marker function to determine the maximum power level.

10. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.
11. The resulting peak PSD level must be 8dBm.

Test Configuration

EUT SPECTRUM
ANALYZER

Test Results

Raw data reference to Section 4 of document No. CTL2608074021-WF_Bluetooth Low
Energy_Appendix.
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3.5. 6dB Bandwidth
Limit
For digital modulation systems, the minimum 6 dB bandwidth shall be at least 500 kHz

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 100 kHz RBW and 300 kHz
VBW. The 6dB bandwidth is defined as the total spectrum the power of which is higher than peak
power minus 6dB.

Test Confiquration

EUT SPECTRUM
ANALYZER

Test Results

Raw data reference to Section 2 of document No. CTL2608074021-WF_Bluetooth Low
Energy_ Appendix.
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3.6. 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 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 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 5 of document No. CTL2608074021-WF_Bluetooth Low
Energy_Appendix.
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3.7. 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. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator, the manufacturer may design the unit
so that a broken antenna can be replaced by the user, but the use of a standard antenna jack or
electrical connector is prohibited

FCC CFR Title 47 Part 15 Subpart C Section 15.247(b) (4):

(4) The conducted output power limit specified in paragraph (b) of this section is based on the use of
antennas with directional gains that do not exceed 6 dBi. Except as shown in paragraph (c) of this
section, if transmitting antennas of directional gain greater than 6 dBi are used, the conducted output
power from the intentional radiator shall be reduced below the stated values in paragraphs (b)(1),
(b)(2), and (b)(3) of this section, as appropriate, by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.

Test Result:

The maximum gain of antenna was -4.22dBi.
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4. Test Setup Photos of the EUT
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5. Photos of the EUT
External Photos of EUT
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