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TEST REPORT

Test Report No. :

CTL2412319012-WFO01 |- 8 imt oo
Date of issue

Equipment under Test

Sample No

Model /Type

Listed Models

Applicant

Address

Manufacturer

Address

Telemetry Monitor

CTL2412319012

iT50

N/A

EDAN INSTRUMENTS, INC.

#15 Jinhui Road, Jinsha Community, Kengzi Sub-District,
Pingshan District,518122 Shenzhen P.R.China

EDAN INSTRUMENTS, INC.

#15 Jinhui Road, Jinsha Community, Kengzi Sub-District,
Pingshan District,518122 Shenzhen P.R.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.
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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 Systems that are
in operation within the bands of 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz

ANSI C63.10: 2020: American National Standard for Testing Unlicensed Wireless Devices

KDB 558074 D01 v05r02: KDB558074 D01 15.247 Meas Guidance v05r02
1.2. Test Description

FCC PART 15.247

FCC Part 15.207 AC Power Conducted Emission PASS
FCC Part 15.247(a)(2) 6dB Bandwidth PASS
FCC Part 15.247(d) Spurious RF Conducted Emission PASS
FCC Part 15.247(b) Maximum Conducted Output Power PASS
FCC Part 15.247(e) Power Spectral Density PASS
FCC Part 15.109/ 15.205/ 15.209 Radiated Emissions PASS
FCC Part 15.247(d) Band Edge 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-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 Registration No.: 9618B
CAB identifier: CN0041

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:

Measurement

Test Uncertainty Notes
Transmitter power Radiated +2.20dB (1)
Radiated Emission9KHz~30MHz +3.66dB (1)
Radiated Emission 30~1000MHz +4.10dB (1)
Radiated Emission Above 1GHz +4.32dB (1)
DTS Bandwidth +1.9% (1)
Maximum Conducted Output Power + 1.18 dB (1)
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Maximum Power Spectral Density Level +0.98 dB (1)
Band-edge +1.21dB (1)

Unwanted Emissions In Non-restricted Freq Bands

9kHz-7GHz: £1

7GHz-26.5GHz: +3.27dB

.09dB
(1)

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

confidence level using a coverage factor of k=1.96.

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

Report No.: CTL2412319012-WF01

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:

Telemetry Monitor

Model/Type reference:

iT50

Power supply:

DC 3.8V from battery

Working voltage:

Input: 5V = 2.5A
Battery: 3.8V, 4000mAh

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: 2.72dBi

Note1: For more details, please refer to the user’s manual of the EUT.

Note2: 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 40 channels provided to the EUT and Channel 00/19/39 were selected for BLE test.

BLE 1M Continuous BLE 2M Continuous
Test Modes iee: o
Transmitting Transmitting
1 [
Operation Frequency List :
Channel Frequency (MHz)
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
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2.4. Equipments Used during the Test

Report No.: CTL2412319012-WF01

Conducted Emission

ltem | Test Equipment | Manufacturer | Model No. Serial No. Last Cal. Cal.Due
EMI Test Receiver | SOND=8 | ESCI | 1166.5050.03 | 2025/04/20 | 2026/04/28
LISN R&S ESH2-Z5 | 860014/010 2025/04/29 2026/04/28
Limitator oS | EsH3-z2 | 100408 2025/04/29 | 2026/04/28
Software:
Name of Software: Version:
ES-K1 V1.71
Radiated Emissions and Band Edge
Test Equipment Manufacturer | Model No. Serial No. Calg)ar?;ion %adt)ggfen
Active Loop Antenna Da Ze ZN30900A / 2024/04/30 2027/04/29
Double cone logarithmic | qop\arzpeck | VULB 824 2023/02/13 | 2026/02/12
antenna 9168
Sunol
Horn Antenna Sciences DRH-118 A062013 2024/11/25 2027/11/24
Corp.

Horn Antenna yocean | OBHI004 1 26090002 | 2024112121 | 2027712120
Amplifier Agilent 8449B 3008A02306 | 2025/05/01 2026/04/30
Amplifier Brief&Smart | LNA-4018 2104197 2024/04/30 2026/04/29

EMI Test Receiver R&S ESCI 1166.5950.03 | 2025/04/29 2026/04/28
Spectrum Analyzer Keysight N9020A | MY53420874 | 2025/04/29 2026/04/28
Test software
Name of Software Version
EZ EMC(Below 1GHz) V1.1.4.2
EZ_EMC(Above 1GHz) V1.1.4.2

Maximum Peak Output Power & 20dB Bandwidth & Frequency Separation & Number of hopping
frequency & Dwell Time & Out-of-band Emissions

; . Calibration Calibration
Test Equipment Manufacturer | Model No. Serial No. Date Due Date
Spectrum Analyzer Keysight N9020A MY53420874 | 2025/04/29 | 2026/04/28
Tempera,\t/l‘gfé:'“m'd'ty JiYu MC501 / 2025/05/06 | 2026/05/05
Test Software
Name of Software Version

TST-PASS

V2.0
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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 Foorns
EUT
Test
» Feceiver
NLEm LISH

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.

Support equipment, if needed, was placed as per ANSI C63.10:2020.

All I/O cables were positioned to simulate typical actual usage as per ANSI C63.10:2020.

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

SCAN TABLE: "Voltadge (9K-30M)FIN"
Short Description: 150x-30M Voltage
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Fraguancy [iz]

£ & xMES CTLISE130D01 _fim

MEASUREMENT RESULT: "CTLZ50613001 fin"

6f13/202% B:SEAM

Fraguancy Laval Transd Limit Margin Detector Lina FE
MHz JEpV dB [=1=1 d=
b. 13500 .20 10.40 b1 25.8 @ Ll GHD
0. e2E000 28. 60 14.40 k-1 27.4 o8 L1 GHD
0. eq0500 i1.80 10.4 L 1:] 24.2 @ L1 GHD
0. 833000 .20 10.40 56 25.83 of L1 GROD
1.428000 22,30 14.1 L1} 33.7 @ L1 GHD
1. 500000 23,30 10.1 11 2.7 o LY GHOD

MEASUREMENT RESULT: "CTLZ50613001 fin2"

6/13/2025 B:5%cAM

Fraquancy Laval Transd Limit Margin Detector Line FE
MHz JERV da dBuw [=1=]
0. 510000 14.50 10.4 g8 3.1 AW Ll GHO
0. eq0500 20.50 10.40 48 25.5% AV Ll GHD
0. 717000 15.00 14.40 48 27.0 AV L1 GHD
0. 833000 18.70 10.40 L1 30.3 AW L1 GHD
1.441500 11. %0 14.1 &6 4.1 v L1 GRO
1.4EE500 11.e0 14.1 1] 3L.4 RV L1 GHD

Line: N

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

T
i i i
o

=3 =
e i o i i i W e . H
[] [
™ T ol | Degman ol Ty e Wl Cp
oLy AR : BRI
LH i IR
:
nd H iy
(] B
LT A e N B et
L 1 | L ]
[ i [ L B i
300k 400k E00k B0OR 1M L 3W AWM SMOBM BM 10M 2 306
Fraguancy 2]
£ & xMES CTLISM1IO0DE_fizm
MEASUREMENT RESULT: "CTI..'Z‘EI?EIB‘[?I}B_IJJI"
af13/202% 5:185AM
Fraguancy Leval Transd Limit Margin Detector Line FE
MHz JEpW dB dBgV dB
0. 333500 0. 00 10.4 59 29.31 e H GHO
0. 523500 32.10 10.4 b1 23.9 oF H GHOD
0. e00000 33.50 1.4 1.1 22.% oOF H GHD
0. 613500 34.20 10.4 58 21.8 @ H GRO
0. 717000 32 .30 10.4 58 23.7 oe H GHOD
1. 450500 2900 10.1 -1 27.4 e H GHD
MEASUREMENT RESULT: "Cﬂn?fﬂ‘ﬁlS‘ﬂ‘ﬂ‘ﬂ‘_fiﬂ.‘?"
6f13/202% 5:15AM
Fraguancy Laval Transd Limit Margin Detector Line FE
MHz HERV dB dBuW dB
0. ebas0n 26.30 10.4 1] 19.7 AW H GHD
0. g3e000 24.50 10.49 &8 21.1 AW H GHO
1. 036500 1%.10 14.1 48 Z6.9 AW H GHOD
1. 4eE500 16. 50 1d.1 4B 29.1 &AW H GHD
1.477500 17.30 14.1 L1 Z8.7 AV H GRO
1. 504500 17.50 18.1 1] Z8.5 AV H GHOD
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3.2. Radiated Emissions and Band Edge

Limit

Report No.: CTL2412319012-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 (uV/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




V1.0

Page 15 of 41 Report No.: CTL2412319012-WF01

(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. We have tested low channel, middle channel, high channel of all modes.

2. 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: +88-755-804B88104

Radiated Emission Measurement

Fiba :RF_& Diads 8735 Do OS2 Thive: $Eosie33
ma e

a1
1
ns
E L] w0 S T T 080
Site LAB Chamber 2 Polarzation: Mowizomtal Temperaue: IS0
Limit: FCC Part15 RE=Class O 30-1000MHz Power: Hussidin: ~ S50%
EUT: Déstanice:  3m

L
Mode: BLE1M 24030Hz
Mole: CTL2412318012-WF

i Frequency | Reading | Factor | Lewvel Limit  |Margin

Diluszter P/F| Remark
1 350.0286 2837 1588 4225 4600 | 375 | peak 100 26 P
] F35.TEA0 1882 1782 3044 4600 | 9.58 aP 100 1] P
] 406 BO0E 24 58 18.02 43.00 46.00 | 3.00 | peak 100 im [P
4 454 8077 17.35 1B.68 35.01 4600 | 10,08 | peak 100 aos P
5 T3 T438 B4 25.50 3424 4600 |[11.76 | peak 100 151 P
& SE0.0580 705 araa 3478 5400 |[19.72 | peak 100 X P
Vertical
Sherchen CTL Testing Technology Co., Lid
Tel: +B6-755-A0406 104
Radiated Emission Measurement

Fila :RF_& Diads (8738 Dl POISAE2 Tirrs: Wesidq

ma S

T

2]

=

b |
an L
B | P11 ol
k| i gt
li Leste]
| 9 I
M)A‘nmu p,pq""'"h_,,-wj I};WWM

m

[

] E [LE] ] T 080
Site LAB Chamber 2 Polarzation: WVertical Tarparars 250
Limit: FCC Part15 RE-Class C_30-1000MHz Power: Hesidiee  S0%
EUT: Distancs: 3m
BN
Mode: BLE1M 2402MHz
Mole: CTL2412318012-WF

Frequency | Reading F-.url Level | Limit [Margin Aot
Moo | " Hz) | aBuvy | (dRim) |idBuvin) faBuvimy | gaB) [P e | pagy [PUF| Remark
1 | 4068780 | i7.B1 | 18.02 | 3583 | 46.00 | 10417 | peak | 100 | 286 | P
2 454 B0TE 1843 1B.68 7.0 4600 | 891 | peak 100 8 | P
3 TEOLOETO 683 277 31.60 4600 |14.20 | peak 100 W | P
4 E3I0OITE T84 2g.21 3385 4600 | 1215 | peak 100 155 P
5 EAT.TEIZ 721 28.53 3374 4600 | 12268 | peak 100 i85 | P
& G375 643 2708 X352 4600 |12.4B | peak 100 s | P
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For 1GHz-18GHz
BLE Mode (above 1GHz)
CHOO0 Horizontal
Shenzhen CTL Tesling Technology Co., Lid
Tel: +86-755-804B8104
Radiated Emission Measurement
Fila :1RF_& Dhiis 1830 Dhati OESAEMG Tirrma: H0eliF-=p
ma e
T
(1]
. A Ju{,jv'*- —
- el ot I
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Site LAB Chamber 2 Polarizaticr:  Horizomtal Temperare  3500)
Limit: FCC Part15 RE-Class C_Abave 1GHz_PK Power: Husidee S0
EUT: Distance:  3m
MM:
Mode: BLE1M 24000Hz
Mole: CTL24123180124WF
Frequency | Reading le Lewvel | Limit  |Margin A
Moo Draduasizr PF| Remark
MHz) | (Buv) | (dBim) (B | [dBuim)| (<B) fem) | iag)
1 | 4803750 | 5102 | -BOS | 4263 | 7400 |3107 | peak | 150 | 165 | P
7 | B4G1.250 | 4BOB | -441 | 4362 | 7400 |B0.38| peak | 150 | 69 | P
3 | oo0837E | 4BB3 | 045 | 50.28 | 7400 |23.72 | peak | 180 | 14 | P
4 | 12455875 | 47.00 | 226 | 49.28 | 7400 |2472 | peak | 150 | 267 | P
5 | 14074000 | 4653 | 320 | 4982 | 7400 |24.18 | peak | 150 | 128 | P
B | 17410875 | 4369 | 8B4 | 5253 | 7400 |21.47 | peak | 150 | 140 | P
CHOO Vertical
Shanshen CTL Testing Technology Co., Lid
Tel: +86-T55-804B8104
Radiated Emission Measurement
Filia (FF_§ Dhaa 840 Dt AISAENE Tirrma: HeDENY
ma i -
|
Site LAB Chamber 2 Polarizaticn:  Vertical Tempiawe  I5iC)
Limit: FCC Part15 RE-Class C_Above 1GHz_PK  Power: Husidive S0
EUT: Distance: 3m
BN
Mode: BLE1M 2402MHz
Mole: CTL2412318012-WF
Frequency | Reading | Facior | Level ! Limit  |Margin Asimuth
Mo Drdictar P | Remark
MHz) | (B | (eRm) [@Buvim) | gBuvim) | (48) femy | e
1 | 2402500 | 5160 | +9652 | 3468 | 7400 |3832| peak | 180 | 3a2 | P
T | 4803.750 | 4071 | -BOO | 4162 | 7400 |3238| peak | 150 | 360 | P
3 | 6650075 | 4717 | -423 | 4208 | 7400 [31.06| peak | 150 | 1= | P
4 | DBOBZS0 | 5840 | 045 | 5385 | 7400 |2015| peak | 160 | 107 | P
§ | 13660.750 | 4760 | 303 | 51.51 | 7400 2247 | peak | 180 | 177 | P
B | 18B03.6D5 | 4546 | G50 | G204 | 7400 |2906| peak | 150 | 290 | P
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CH19 Horizontal
Shershen CTL Testing Technology Co., Lid
Tel: +B6-7 55-H04RE 104
Radiated Emission Measurement
Fila :FF_§ Dt i Datee AIRSOEHE Tirrm: WcibeS1
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Sie LAB Chamber 2 Polarration: Honizontal Tatparaure: 50
Limit: FCC Part15 RE-Class C_Above 1GHz_PK Power: Husidine: 53N
EUT: Distance: 3m

AN

Mode: BLETM 24200Hz
Hole: CTL2412318012-WF

Freqguency | Reading | Faclor | Level Limit  |Margin Azirsagh
Moo Dt PIF| Remark
[MHz) (dBuV) | (dBim) |{dBuVin)|[dBulim)| [4B) fem] | e
1 267376 50014 =288 7.8 7400 | 3674 | peak 150 17 | P
T | 4412750 | 4012 | -B71 | 4041 | 7400 |33G0| peak | 150 | 28 | P
3 TE13.000 46.52 =285 44,08 7400 | 2894 | peak 150 sl | P
4 10823875 | 4733 048 47.68 T400 |26.31 | peak 150 1 P
] TIB45825 | 47.04 ars 51.08 7400 | 2291 | peak 150 43 P
-] 18438125 | 45.33 585 51.28 7400 | 2272 | peak 150 58 P
CH19 Vertical
Shenzhen CTL Tesling Technology Co., Lid
Tel: +B8-755-A0485104.
Radiated Emission Measurement
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Sile LAB Chamber 2 Polarzafiorr  Verfical Temperaurie 250
Limit: FCC Part15 RE-Class C_Abave 1GHz_PK Power: e SO%
EUT: Distance: 3m

11

Mode: BLE1M 24208Hz
Hote: CTL2412318012-WF

Mo | ") | oy | (e ety (e || "y | g [PF| Romare
1 | 2857.250 | 5118 | «14.95 | 3644 | 7400 |3756 | peak | 150 | 262 | P
T | 4BBO.250 | 4913 | 798 | 41.17 | 7400 |B283 | peak | 150 | 192 | P
3 | 7613000 | 4724 | -286 | 4438 | 7400 |20862| peak | 150 | 48 | P
4 | DABATS0 | 4684 | 020 | 47.14 | 7400 |26.86 ] peak | 150 | 50 | P
5 | 13696875 | 4712 | 380 | 5102 | 7400 |Z298| peak | 150 | 22 | P
6 | 16BAT.BTE | 4483 | B36 | 5123 | 7400 |2271) peak | 150 | 360 | P
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CH39 Horizontal
Shenzhen CTL Testing Technology Co., Lid
Tel: +B8-755-H04R5 104
Radiated Emission Measurement
Fils :RF_& Diadas 1243 Duatic MIESEE Thirm: Wridcid
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Site LAB Chamber 2 Potarization:  Morizomtal Terperuios 250G
Limit: FCC Part15 RE-Class C_Abave 1GHz_PK Power: Humidin:  S0%
EUT: Déstance:  5m

B

Mode: BLE1M 248084Hz
Mole: CTL2412318012-WF

Frequency | R Factor | Level | Limit |Margin e

Ne. | Mk | famaty | emm) |tﬂw&nzltdauwm= iy |2 | i |y [P | Remanc
1 | B063376 | 5128 | «1A74 | 57.62 | 7400 |B64B| peak | 180 | 27 | P

7 | BOBO.GZG | 47.17 | -308 | 4319 | 7400 |B081| peak | 150 | 12 | P

3 | oavA7a0 | 4683 | 029 | 4713 | 7400 | 2687 |peak | 180 | 70 | P

4 | 13507.750 | 4645 | 383 | 5059 | 7400 |23.681 | peak | 150 1 |P

5 | 14827250 | 4640 | 320 | 4960 | 7400 |24.40| peak | 150 | 70 | P

6 | 16B46.125 | 4508 | 661 | 5170 | 7400 |2230 | peak | 180 1 |P

Vertical

Shenzhen CTL Testing Technology Co., Lid
Tel: +86-T55-804R5194

Radiated Emission Measurement

Fila :FF _& Diada 1844 Duaitic MSaG Tirrw: H0et S0S
ma e

Site LAB Chamber 2 Polarzation: Vertical Tarperalurse 250
Limit: FCC Part15 RE-Class C_Above 1GHz_PK Power: Hamidine  S0%
EUT: Destance: 3m

BN

Mode: BLE1M 24800Hz
MNole: CTL2412318012-WF

No. | Freguency | Reading le Level ! Limit P, Aimath
MHz) | (oBuv) | fdBim) i) idBuvim)| (d8) i
2479000 | 5531 | -1665 | 3868 | 7400 |3534| peak | 150 | 318
BIO0GO0 | 47.02 | -B.77 | 40085 | 74.00 |3305| peak | 150 | B0
BAO77S0 | 4BG5 | -200 | 4655 | 7400 |2745| peak | 150 | ©
peak 248

peak 360

peak ar

Mlarging

110400625 | 4B8.16 0.78 48.95 7400 | 2505 1560
13662875 | 4676 382 50.68 7400 | 2332 150
16863.125 | 44.37 6.63 51.00 T4.00 |23.00 150

wu|o[w|o|ole] F
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REMARKS:

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

2. Correction Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor

3. Margin value = Limit value- Emission level.

4. PK detector measurement value is lower than the average limit. Therefore, there is no need to test
AV detector measurements.

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

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

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

8.18GHz-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 Edges Test (Radiated)

CHO00 Horizontal

Sherzhen CTL Testing Technology Ca., Lid
@ Tel: +BE-TE5-H0486154

Radiated Emission Measurement
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Mode: BLE1M 24020Hz
Mole: CTL2412318012-WF

Frequency | Reading | Factor | Lewsl | Limit in Azissuth
No | ") | | (@Bt | (i) |:mvw!tdauwnnur:lg e I e s
1 | 2310000 | 24.08 | 3457 | 5865 | 7400 [1535| peak | 150 | 380 | P
T | 2310000 | 1308 | 3457 | 4835 | 400 | 565 | AVG | 160 | 380 | F
3 | 2ao0D00 | 2504 | 3475 | 52.79 | 7400 | 1421 | peak | 150 | 380 | P
4 | Z3s0.000 | 91387 | 3475 | 4862 | 5400 | 538 | AVG | 150 | 380 | P
CHOO0 Vertical

Shenzhen CTL Tesling Technology Ca., Lid
Tel: +B6-TE0-H0486184

Radiated Emission Measurement

Fila :RF_& Diadas 18355 Dui: 200SIEMS Tirr: 825243
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Sile LAB Chamber 2 Polarizatior:  Vertical Tt alue 250
Lirit: FCC Pt 15 C Powar: Husidine:  S0W
ELT: Distancs: 3m

L1713

Mode: BLETM 2402MHz
Hole: CTL2412318012-WF

Mo | Freauency |Reading | Factor | Level I Limit  [Margin| | Heigin [ azieun
[KiHz) (dBuvy | {dBim) |(dBulim]|({dButim)| [dB) e

ZIN000 | 2517 | 3457 | 58.74 | 7400 |14.28 | peak | 150
ZI0.000 | 1470 | 3457 | 4858 | o400 | 564 | AVG | 180
2300000 | 24093 | 3475 | 59.68 | 7400 |14.32 | peak | 160
ZIOOO0 | 1RBZ | 3475 | 4857 | 400 | 543 | AVG | 150

sl =

nnnni

1R B B ;
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CH39 Horizontal
Shenchen CTL Tesling Technology Co., Lid
Ted: +8E-TE5-80485 104
Radiated Emission Measurement
Filia :RF_& Diida 18251 D 2005 Tirre: 2GS
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Site LAB Chamber 2 Polarzatior: Movnizontal Tarmperaluie  25(C)
Limit: FCC Pat 15 C Power: Hasdine SN
EUT: Distamos: 3m

AN

Mode: BLE1M 248084Hz
Hole: CTL2412318012-WF

Freguency | Reading | Factor | Level I Limit  |Margin Height | Azisush
Moo Dhtiacien PF | Femark
MHz) | vy | Eimy |idBuvim) B | 4B femn) | i)
1 24B3.500 29.00 35.03 B4.03 7400 | 9.97 | peak | 150 Bl (P
2 24B3.500 17.66 35.03 5269 54.00 1.31 | AVG 150 sl | P
] 2500.000 24 60 35.12 58.72 7400 |14.2B| peak | 180 ¥ (P
4 2500.000 1327 35.12 4853 54.00 S.61 | AVG 180 asl | P
Vertical
Shenghen CTL Testing Technology Ca., Lid
Tel: +B5-755-804086104
Radiated Emission Moasurement
Filia :RF_B Diada 18252 Duidiac 202G Tifre! 5058
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Site LAB Chamber 2 Polarization: Vertical Taigiraluri 250)
Lirmit: FCC Pt 15 C Powar: Humiding S0
EUT: Destance: 3m

AN

Mode: BLE1M 2480MHz
Mole: CTL2412318012-WF

Ho. | Freguency | Reading F-.url Level I(d.;:m Margin
[MHz) (dBuv) | {dBim) |(dEutim) iNim) | (dB)

Datuctee | 08 “t'::'

2463500 | 2480 | 3503 | F9.83 | 7400 [14.17 | peak | 180 | 360
AG 350

peak 36

350

24BA500 | 1356 | 3500 | 4859 | 5400 | 541 150
2500000 | 2482 | 3512 | 474 | 7400 |14.26 150
2500.000 | 1343 | 35.12 | 48.55 | 5400 | 5.45 | AvG | 180

o|v|o|®| 3
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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
power meter.

Test Confiquration

EUT Power meter

Test Results

Raw data reference to Section 2 of document No. CTL2412319012-WF01_Appendix of BLE.
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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 = 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 3 of document No. CTL2412319012-WF01_Appendix of BLE.
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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. Base band
width RBW and VBW vary with bandwidth, see the table below for detailed Settings. The 6dB
bandwidth is defined as the total spectrum the power of which is higher than peak power minus 6dB.

X
Mode TyaB Frequency (MHz) | RBW VBW

2402MHz 100kHz | 300kHz
1M | SISO 2440MHz 100kHz | 300kHz
2480MHz 100kHz | 300kHz

Test Configuration

EUT SPECTRUM
ANALYZER

Test Results

Raw data reference to Section 1 of document No. CTL2412319012-WF01_Appendix of BLE.
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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 4 of document No. CTL2412319012-WF01_Appendix of BLE.
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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 2.72dBi.
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4. Test Setup Photos of the EUT
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V1.0

5. Photos of the EUT
External Photos of EUT
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