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GENERAL DESCRIPTION

Applicant’s Name................. . Bartec USA LLC.
Addresgg. ... I 44231 Phoenix Drive, Sterling Heights, Michigan 48314, United States
Manufacture's Name............ . Bartec USA LLC.
Address..... . AT Y. . I 44231 Phoenix Drive, Sterling Heights, Michigan 48314, United States

Product Description

Product Name .........ccoeevnviinnes : RITE-SENSOR BlueR
Brand Name ......c.ccoccovevnennen. . Bartec

Model Name ......c.ooooveeveniennnn. : RS-3000

Series Model ......ccccoevevnvennnen. - N/A

Test Standards..........cceeeu...... : FCC Partl5.247

Test Procedure ............cceueeeee © ANSI C63.10-2013

This device described above has been tested by ATBL, the test results show that the equipment under
test (EUT) is in compliance with the FCC requirements. And it is applicable only to the tested sample
identified in the report.

This report shall not be reproduced except in full, without the written approval of ATBL, this document
may be altered or revised by ATBL, personal only, and shall be noted in the revision of the document.

Date of receipt of test item................... © 29 July. 2022
Date (s) of performance of tests ............ I 29 July. 2022 ~ 31 July. 2022
Date of Issue.............c.cccoeiiiiiiiesl - 01 Aug. 2022
TestResult..........c.....ocooeeeiiiiiinnnnneen.l. Pass
Report Prepared by :
(Roean Wei)
Report Approved by : :
p PP y 6'7{(\08{, Z.L.
(Ghost Li)
Authorized Signatory : Te/‘*’““éﬂ‘”ﬁ
(Terry Yang)
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1. SUMMARY OF TEST RESULTS

Test procedures according to the technical standards:
KDB 558074 D01 15.247 Meas Guidance v05r02.

FCC Part 15.247,Subpart C

Standard

: Test Item Judgment Remark
Section
15.207 Conducted Emission PASS -
15.247 (a)(2) 6dB&99% Bandwidth PASS --
15.247 (b)(3) Output Power PASS --
15.247(d) & 15.209 & _ _ .
Radiated Spurious Emission PASS -

15.205

Conducted Spurious & Band Edge

15.247(d) & 15.205 Emission PASS --
15.247 (e) Power Spectral Density PASS --
15.205 Restricted bands of operation PASS --
15.203 Antenna Requirement PASS --
NOTE:
(1) ‘N/A denotes test is not applicable in this Test Report.
(2) All tests are according to ANSI C63.10-2013.
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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2. GENERAL INFORMATION
2.1 GENERAL DESCRIPTION OF THE EUT

Product Name RITE-SENSOR BlueR
Trade Name Bartec

Model Name RS-3000

Series Model N/A

Model Difference N/A

The EUT is RITE-SENSOR BlueR

Qgagation 2402~2480 MHz
Frequency:

Modulation Type: |GFSK
Radio Technology: BLE

Bluetooth Version: 5.2
Product Description Bluetooth

_ _ LE(Support 1M PHY)
Configuration:

Number Of

Channel: 40
Antgnna_ . Please refer to the Note 3.
Designation:

Antenna Gain (dBi) |2.3 dBi

Channel List Please refer to the Note 2.

Power Rating 30V

Batt Rated Voltage:3.0V
ey Capacity:550mAh

Hardware version number BLE_V1.0.0

Software version number 1.0
Connecting I/0 Port(s) Please refer to the Note 1.
Note:

1. For a more detailed features description, please refer to the manufacturer’s specifications or
the User Manual.

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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2.

Channel List
Frequency Frequency Frequency Frequenc
Channel (MH2) Channel (MH2) Channel (MH2) Channel y (MH2)
00 2402 10 2422 20 2442 30 2462
01 2404 11 2424 21 2444 31 2464
02 2406 12 2426 22 2446 32 2466
03 2408 13 2428 23 2448 33 2468
04 2410 14 2430 24 2450 34 2470
05 2412 15 2432 25 2452 35 2472
06 2414 16 2434 26 2454 36 2474
07 2416 17 2436 27 2456 37 2476
08 2418 18 2438 28 2458 38 2478
09 2420 19 2440 29 2460 39 2480
3.
Table for Filed Antenna
Ant. Brand Model Name Ar_}t;pn:a Connector | Gain (dBi)| NOTE
1 Bartec RS-3000 PCB N/A 2.3dBi |BLEANT
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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2.2 DESCRIPTION OF THE TEST MODES

For conducted test items and radiated spurious emissions
Each of these EUT operation mode(s) or test configuration mode(s) mentioned below was
evaluated respectively.

Worst Mode Description Data/Modulation
Mode 1 TX CHO0(2402MHz) 1 Mbps/GFSK
Mode 2 TX CH19(2440MHz) 1 Mbps/GFSK
Mode 3 TX CH39(2480MHz) 1 Mbps/GFSK
Note:
(1) The measurements are performed at all Bit Rate of Transmitter, the worst data was
reported.

For Conducted Emission

Test Case

Conducted

Emidanh Mode 4 : Keeping BT TX

2.3 TEST SOFTWARE AND POWER LEVEL
During testing channel & power controlling software provided by the customer was used to control the
operating channel as well as the output power level.

. Mode Or , , Power .
RF Function | Type Modulation type Ant Gain(dBi) Class Software For Testing
BLE BLE GFSK 2.3 default NcpCommander
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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2.4 BLOCK DIGRAM SHOWING THE CONFIGURATION OF SYSTEM TESTED

Radiated Spurious Emission Test

E-1 C-1
AC120V,50/60Hz EUT
Conduction Emission Test
AC P C-1
1o E-1 EUT
AC120V,50/60Hz
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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2.5 DESCRIPTION OF NECESSARY ACCESSORIES AND SUPPORT UNITS
The EUT has been tested as an independent unit together with other necessary accessories or
support units. The following support units or accessories were used to form a representative test
configuration during the tests.
Necessary accessories

Item Equipment Mfr/Brand Model/Type No. Length Note

N/A N/A N/A N/A N/A N/A

Support units

ltem| Equipment | Mfr/Brand Model Type No. Note

E-2 Notebook Lenovo |[DESKTOP-USDEO09/00326-10000-00000-AA636 N/A

C-1| USB Cable N/A 100cm N/A N/A

Note:

(1) The support equipment was authorized by Declaration of Confirmation.
(2)  For detachable type 1/0 cable should be specified the length in cm in TLengtha column.

2.6 LABORATORY INFORMATION

Company Name: Shanghai ATBL Technology Co., Ltd.
. Building 8, No. 160, Basheng Road, Waigaogiao Free Trade Zone,
Address: .
Pudong New Area, Shanghai
Telephone: +86(0)21-51298625
The FCC Registration
Number (FRN): Bpo1025281
A2LA Number: 6184.01
CNAS Number: CNAS L14531
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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2.7 MEASUREMENT UNCERTAINTY
The reported uncertainty of measurement y = U, where expended uncertainty U is based on a
standard uncertainty multiplied by a coverage factor of k=2, providing a level of confidence of
approximately 95 %.

No. Item Uncertainty
1 RF output power, conducted +0.962dB
2 Conducted spurious emissions +2.986dB
3 All emissions, radiated 30MHz-1GHz +2.49dB
4 All emissions, radiated 1GHz-18GHz +3.50dB
5 Occupied bandwidth +23.36dB
6 Power spectral density +0.866dB
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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2.8 EQUIPMENTS LIST

2.8.1 Radiation Test equipment

Page 13 of 49

Report No.: SHATBL2207046W02

Kind of Equipment| Manufacturer Type No. Serial No. ARG Callbrz_ited
number until
Test Receiver R&S ESCI 100469 SHATBL-E003 | 2023.05.20
SApec"um Agilent N9020A MY50200811 SHATBL-E017 | 2023.05.20
nalyzer
Bilog Antenna |[SCHWARZBECK| VLUB 9168 01174 SHATBL-E008 | 2023.05.20
Horn Antenna |SCHWARZBECK| BBHA 9120D 02014 SHATBL-E009 | 2023.05.20
Pre-Amplifier
(0.1M-3GHz) JPT JPA-10M1G35 | 21010100035001 | SHATBL-E005 | 2023.05.20
Rre-Ampliey JPT JPA0118-55-303A| 1910001800055000 | SHATBL-E006 | 2023.05.20
(1G-18GHz)
Temperature & Deli Deli N/A SHATBL-E016 | 2023.05.20
Humidity
Antenna/Turntablel o N/A N/A SHATBL-E007 N/A
Controller
Test SW FALA EMC-RI(Ver.4A2) SHATBL-E046 N/A
2.8.2 Conduction Test equipment
Kind of Equipment Manufacturer Type No. Serial No. AEREgEmEf ) Callowien
number date
Test Receiver R&S ESPI 101679 SHATBL-E012| 2023.05.20
LISN R&S ENV216 101300 SHATBL-E013| 2023.05.20
LISN R&S ENV216 100333 SHATBL-E041| 2023.05.20
Temperature & Deli Deli N/A SHATBL-E015| 2023.05.20
Humidity
Test SW FALA EZ-EMC(Ver.EMC-CON3A1.1) |SHATBL-E044 N/A

Shanghai ATBL Technology Co., Ltd.

Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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2.8.3 RF Connected Test

) ) Manufactur ) equipment Calibrated
Kind of Equipment Type No. Serial No. )
er number until
Power meter (with pulse | 5 g, ML2496A 1935001 SHATBL-W030 | 2022.10.26
power sensor)
Pulse power sensor Anritsu MA2411B 1911006 SHATBL-WO031 | 2022.10.26
(with power meter)
Signal Analyzer Agilent N9020A MY57300196 SHATBL-W004 | 2022.10.07
Signal Generator Agilent N5182B MY46240556 SHATBL-WO005 | 2022.10.07
Wireless
Communications Test R&S CMW500 101331 SHATBL-WO007 | 2022.10.07
Set
Temperature & Humidity Deli deli N/A SHATBL-W011 | 2022.10.07
Attenuator Agilent 8494B DC-18G SHATBL-WO009 | 2022.10.07
Attenuator Agilent 8496B DC-18G SHATBL-W010 | 2022.10.07
Swer solittes MNK MPD-DC/6-2 62315 G51 SHATBL-W015 | 2022.10.07
P R S 62315 G52 SHATBL-W016 | 2022.10.07
. Chengdu ZBSF-C2400
Filter kangmaiwei 2483 5.-T3 N/A SHATBL-W021 N/A
Constant temperatijfe KSON THS-B6C1S 6159K SHATBL-WO019 | 2023.01.17
and humidity box 0
Test SW FALA LZ-RF(Ver.LzRF-03A3.1) SHATBL-W020 N/A
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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3. EMC EMISSION TEST

3.1 CONDUCTED EMISSION MEASUREMENT
3.1.1 POWER LINE CONDUCTED EMISSION LIMITS

Operating frequency band. In case the emission fall within the restricted band specified on Part
207(a) limit in the table below has to be followed.

Conducted Emission limit (dBuV)
FREQUENCY (MHz) -
Quasi-peak Average
0.15-0.5 66 - 56 * 56 - 46 *
0.50 -5.0 56.00 46.00
5.0 -30.0 60.00 50.00

Note:
(1) The tighter limit applies at the band edges.

(2) The limit of “ * ” marked band means the limitation decreases linearly with the
logarithm of the frequency in the range.

The following table is the setting of the receiver

Receiver Parameters Setting

Attenuation 10 dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz

IF Bandwidth 9 kHz

3.2 TEST PROCEDURE

a. The EUT is 0.8 m from the horizontal ground plane and 0.4 m from the vertical ground plane
with EUT being connected to the power mains through a line impedance stabilization network
(LISN). All other support equipments are powered from additional LISN(s). The LISN provides
50 Ohm/ 50uH of coupling impedance for the measuring instrument.

b. Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back
and forth in the center forming a bundle 30 to 40 cm long.

c. /0 cables that are not connected to a peripheral shall be bundled in the center. The end of the
cable may be terminated, if required, using the correct terminating impedance. The overall
length shall not exceed 1 m.

.LISN is at least 80 cm from the nearest part of EUT chassis.

e. For the actual test configuration, please refer to the related Iltem —EUT Test Photos.

o

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
o
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3.3 TEST SETUP

' vertical reference ground plane
| 8
! 40cm ™.
' 4 EUT AE I
E Receiver
/ M
' /' B0cm | 80cm
' V-LISN ! -
' —————

3.4 EUT OPERATING CONDITIONS

The EUT was configured for testing in a typical fashion (as a customer would normally use it). The
EUT has been programmed to continuously transmit during test. This operating condition was
tested and used to collect the included data.

3.5 TEST RESULTS
This EUT does not apply.

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
o
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4. RADIATED EMISSION MEASUREMENT

4.1 RADIATED EMISSION LIMITS

In any 100 kHz bandwidth outside the operating frequency band. In case the emission fall within
the Restricted band specified on Part15.205(a)&209(a) limit in the table and according to ANSI
C63.10-2013 below has to be followed.

Page 17 of 49 Report No.: SHATBL2207046W02

LIMITS OF RADIATED EMISSION MEASUREMENT (Frequency Range 9kHz-1000MHz)

Frequencies Field Strength Measurement Distance
(MHz) (micorvolts/meter) (meters)
0.009~0.490 2400/F(KHz) 300
0.490~1.705 24000/F(KHz) 30
1.705~30.0 30 30
30~88 100 3
88~216 150 3
216~960 200 3
Above 960 500 3
LIMITS OF RADIATED EMISSION MEASUREMENT (Above 1000MHz)
(dBuV/m) (at 3M)
FREQUENCY (MHz)
PEAK AVERAGE
Above 1000 74 54

Notes:

(1) The limit for radiated test was performed according to FCC PART 15C.
(2) The tighter limit applies at the band edges.
(3) Emission level (dBuV/m)=20log Emission level (uv/m).

LIMITS OF RESTRICTED FREQUENCY BANDS

FCC.

FREQUENCY (MHz) FREQUENCY (MHz) | FREQUENCY (MHz) | FREQUENCY (GHz)
0.090-0.110 16.42-16.423 399.9-410 4.5-5.15
0.495-0.505 16.69475-16.69525 608-614 5.35-5.46

2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17725-4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-95
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 108-121.94 1718.8-1722.2 13.25-134
6.31175-6.31225 123-138 2200-2300 14.47-14.5
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475-156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2690-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5

12.57675-12.57725 322-335.4 3600-4400 Above 38.6

13.36-13.41

Shang

hai ATBL Technology Co., Ltd.

Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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For Radiated Emission

Spectrum Parameter Setting
Attenuation Auto
Detector Peak/QP/AV

Start Frequency 9 KHz/150KHz(Peak/QP/AV)

Stop Frequency 150KHz/30MHz(Peak/QP/AV)
200Hz (From 9kHz to 0.15MHz)/
RB / VB (emission in restricted 9KHz (From 0.15MHz to 30MHz);
band) 200Hz (From 9kHz to 0.15MHz)/

9KHz (From 0.15MHz to 30MHz)

Spectrum Parameter Setting
Attenuation Auto
Detector Peak/QP
Start Frequency 30 MHz(Peak/QP)
Stop Frequency 1000 MHz (Peak/QP)
RB / VB (emission in restricted
band) 120 KHz / 300 KHz
Spectrum Parameter Setting
Attenuation Auto
Detector Peak/AV
Start Frequency 1000 MHz(Peak/AV)
Stop Frequency 10th carrier hamonic(Peak/AV)
RB / VB (emission in restricted 1 MHz / 3 MHz(Peak)
band) 1 MHz/1/T MHz(AVG)
For Restricted band
Spectrum Parameter Setting
Detector Peak/AV

Lower Band Edge: 2310 to 2410 MHz
Upper Band Edge: 2475 to 2500 MHz
1 MHz / 3 MHz(Peak)

1 MHz/1/T MHz(AVG)

Start/Stop Frequency

RB/VB

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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Receiver Parameter Setting
Start ~ Stop Frequency 9kHz~90kHz / RB 200Hz for PK & AV
Start ~ Stop Frequency 90kHz~110kHz / RB 200Hz for QP
Start ~ Stop Frequency 110kHz~490kHz / RB 200Hz for PK & AV
Start ~ Stop Frequency 490kHz~30MHz / RB 9kHz for QP
Start ~ Stop Frequency 30MHz~1000MHz / RB 120kHz for QP

4.2 TEST PROCEDURE

a. The measuring distance of at 3 m shall be used for measurements at frequency 0.009MHz up
to 1GHz, and above 1GHz.

b. The EUT was placed on the top of a rotating table 0.8 meters(above 1GHz is 1.5 m) above the
ground at a 3 meter anechoic chamber. The table was rotated 360 degrees to determine the
position of the highest radiation.

c. The height of the equipment shall be 0.8 m(above 1GHz is 1.5 m); the height of the test
antenna shall vary between 1 m to 4 m. Horizontal and vertical polarizations of the antenna
are set to make the measurement.

d. The initial step in collecting conducted emission data is a spectrum analyzer peak detector
mode pre-scanning the measurement frequency range. Significant peaks are then marked and
then Quasi Peak detector mode re-measured.

e. If the Peak Mode measured value compliance with and lower than Quasi Peak Mode Limit, the
EUT shall be deemed to meet QP Limits and then no additional QP Mode measurement
performed.

f. For the actual test configuration, please refer to the related Item —EUT Test Photos.

Note:

Both horizontal and vertical antenna polarities were tested and performed pretest to three
orthogonal axis. The worst case emissions were reported.

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
o
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4.3 TEST SETUP
(A) Radiated Emission Test-Up Frequency Below 30MHz

Loop Antenna

ELT

- 3m -
—
|
J Spectrum
Ground Plane Coamal Cable Analyzer

(B) Radiated Emission Test-Up Frequency 30MHz~1GHz

H—H—rl—\! |- T
Turntakle : :
ltn to 4m
Spectrum \ EUT e e
Analyzer ID.Em | l
| E——
! —r— —
Greund Plane —_— oid
Coanial Cable
(C) Radiated Emission Test-Up Frequency Above 1GHz
&
EUTfe— 3m — .
__________ ] Armplifier
15m
Turntable 1m te dm Spectrum
! Analyzer
——M ]
Ground Plane J /
Coaxial Cable

4.4 EUT OPERATING CONDITIONS

The EUT tested system was configured as the statements of 2.3 Unless otherwise a special
operating condition is specified in the follows during the testing.

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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4.5 FIELD STRENGTH CALCULATION

The field strength is calculated by adding the Antenna Factor and Cable Factor and subtracting
the Amplifier Gain and Duty Cycle Correction Factor (if any) from the measured reading. The basic
equation with a sample calculation is as follows:

FS=RA+AF +CL-AG

Where

FS = Field Strength

CL = Cable Attenuation Factor (Cable Loss)

RA = Reading Amplitude

AG = Amplifier Gain

AF = Antenna Factor

For example
Frequency FS RA AF CL AG Factor
(MHz) (dBpV/m) | (dBpV/m) | (dB) (dB) (dB) (dB)
300 40 58.1 12.2 1.6 31.9 -18.1

Factor=AF+CL-AG

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
o
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4.6 TEST RESULTS

Page 22 of 49

Report No.: SHATBL2207046W02

Temperature: 23.0C Relative Humidtity: 59%RH
Test Voltage: DC 3V Polarization: --
Test Mode: TX Model/3

Note:

The amplitude of spurious emissions which are attenuated by more than 20dB below the
permissible value has no need to be reported.
Distance extrapolation factor =40 log (specific distance/test distance)(dB);
Limit line = specific limits(dBuv) + distance extrapolation factor.

(30MHz -1000MHz)

Temperature: 23.3C Relative Humidity:  |60%RH
Test Voltage: DC 3V Phase: Horizontal
Test Mode: TX Mode 1

Remark:

1. Margin = Result (Result =Reading + Factor )—Limit

2. Factor= Antenna factor+Cable attenuation factor(cable loss)-Amplifier gain

Mode 1 Horizontal

(S

= EEAK or Faak Lot

, , '
i by H‘ | . | o !
" o S arhTm [, | l
SRl Ps A ST Y AN AL
. |
|
; A il il i,
e | o | S | T [ M| e[S [ o
1 43.201681 27.4 40.0 12.6 13.9 32.4 08 | H
2 100.228572 316 435 11.9 10.2 32.9 14 | H
3 149.748044 | 423 435 1.2 14.2 32.9 13 | H
4 249.862716 | 408 46.0 5.2 116 328 26 | H
5 349.862839 | 425 46.0 35 13.4 325 27 | H
6 948.760988 35.0 46.0 11.0 20.3 31.3 38 | H

Shanghai ATBL Technology Co., Ltd.

Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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Temperature: 23.0C Relative Humidity: 59%RH
Test Voltage: DC 3V Phase: Vertical
Test Mode: TX Mode 1

Remark:

1. Margin = Result (Result =Reading + Factor )—Limit
2. Factor= Antenna factor+Cable attenuation factor(cable loss)-Amplifier gain

Mode 1 Vertical

[z — PLAK ar Feak Limt Averiye Limd

3 I
| 2 r 4
x

B % 7 \ :II-'- A -.-'I"'J' ;'! -|- ¥ ?.""L,:';! I J (| I ,I.j LI}._L.-’L"\_ l_/r{ym\il‘;?’ *-Vr I',. i

| ! "
- J L!.-IJ-V‘*J:L‘UH}“" WA

1AV A ‘ [ I L ol
10 MM g |

iz}

Level(d | Limit(dB | Margin( | Ant.F/G.(d | Amp.G.(d | Cbl.L.
Mi. | Freq.(MH2) | glvim) | uvim) dB) B/m) B) @s) | PO

1 42.975044 28.4 40.0 11.6 13.9 32.4 0.8 V
2 99.702770 36.3 43.5 7.2 10.2 32.9 1.4 V
3 150.010825 41.2 435 2.3 14.2 32.8 1.3 \%
4 249.425021 38.3 46.0 7.7 11.6 32.8 2.6 \Y
5 349.862839 43.0 46.0 3.0 13.8 325 2.7 \Y
6 750.108251 33.1 46.0 12.9 20.3 32.2 3.6 \Y

(30MHz -1000MHz)

Temperature: 233 °C Relative Humidity:  |60%RH

Test Voltage: DC 3V Phase: Horizontal

Test Mode: TX Mode 3

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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Remark:
1. Margin = Result (Result =Reading + Factor )—Limit
2. Factor= Antenna factor+Cable attenuation factor(cable loss)-Amplifier gain
Mode 3 Horlzontal
[= Pesx PEAK, PopklLimt  — Avers o8 Lmt
. : | : M
40 I z H 1
i“ A ,.:A.__ |L ||r 4‘L | i .
W0 ~ /.,." ‘w[ '\"I,»."‘l\ .}h" J Ju J Q{ i 1 )l\ J/‘ r)‘]\!f{ oy
T e el "W, L¢L w im |Jr Jx\/ A J;"\L"M’\- L W
40 L L 100 e 0 500 700 900 1000
Level(d | Limit(dB | Margin( | Ant.F/G.(d | Amp.G.(d | Cbl.L.
Mi. 1 Freq.(MHz) 1 glyim) | uvim) dB) B/m) B) @p)y | 7o
1 42.080322 28.3 40.0 11.7 14.0 32.4 0.8 H
2 99.702770 36.2 43.5 7.3 10.2 32.9 14 H
3 149.748044 41.6 43.5 1.9 14.2 32.9 13 H
4 249.862716 41.1 46.0 4.9 11.6 32.8 2.6 H
5 349.862839 42.6 46.0 3.4 13.4 32.5 2.7 H
6 750.108251 30.1 46.0 15.9 17.4 32.2 3.6 H
Temperature: 23.3C Relative Humidity:  |60%RH
Test Voltage: DC 3V Phase: Vertical
Test Mode: TX Mode 3
Remark:
1. Margin = Result (Result =Reading + Factor )—Limit
2. Factor= Antenna factor+Cable attenuation factor(cable loss)-Amplifier gain
Mode 3 Vertical
[Erax EAK ar Prak L erage Lk
G 1 I [_
@ I 2 .
|
x : ; |J
i 1l \ VT
10 e e ‘ L J,J l MLJL\J' 1 “J Iw
40 i i
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Level(d | Limit(dB | Margin( | Ant.F/G.(d | Amp.G.(d | Cbl.L.
Mk. | Freq.MH2) | g vimy | uvim) dB) B/m) B) @s)y | Po"

1s 42.006608 27.2 40.0 12.8 14.0 32.4 0.8 \%
2 99.702770 36.3 435 7.2 10.2 32.9 1.4 \%
3 150.274066 42.7 435 0.8 14.2 32.8 53 \%
4 349.862839 43.1 46.0 2.9 13.8 325 2.7 \%
5 549.019455 29.4 46.0 16.6 17.4 325 3.1 \%
6 948.760988 36.9 46.0 9.1 22.1 31.3 3.8 \%

(1000MHz -18000MHz)

Temperature: 23.3C Relative Humidity:  |60%RH

Test Voltage: DC 3V Phase: Horizontal

Test Mode: TX Mode 1

Remark:
1. Margin = Result (Result =Reading + Factor )—Limit
2. Factor= Antenna factor+Cable attenuation factor(cable loss)-Amplifier gain

Mode 1 Horizontal

[=reax VG H PEAK H AVG Peak Limt average Limt |

000 4000 7000 10000 18000
(MHz)
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MK. Freq.(MHz) b%j\l/g L'u”\‘/'/té?)B M?;g)'”( A”E/Frﬁ'(d Am%')G'(d C(z'é%' Pol.
Peak
1 1445.900000 33.9 74.0 40.1 20.9 57.3 24 H
2 2475.100000 41.9 74.0 321 22.9 50.2 2.8 H
3 3799.500000 42.3 74.0 31.7 24.3 50.3 3.2 H
4 5469.000000 455 74.0 28.5 249 49.1 4.0 H
5 9933.750000 52.4 74.0 21.6 27.5 48.5 54 H
6 15318.000000 59.2 74.0 14.8 30.5 47.3 6.4 H
Avg
1 1445.900000 23.9 54.0 30.1 20.9 57.3 24 H
2 2475.100000 32.2 54.0 21.8 22.9 50.2 2.8 H
3 3799.500000 33.6 54.0 204 24.3 50.3 3.2 H
4 5469.000000 36.5 54.0 17.5 24.9 49.1 4.0 H
5 9933.750000 43.3 54.0 10.7 27.5 48.5 54 H
6 15318.000000 51.3 54.0 2.7 30.5 47.3 6.4 H
Temperature: 23.3C Relative Humidity:  |60%RH
Test Voltage: DC 3V Phase: Vertical
Test Mode: TX Mode 1
Remark:

1. Margin = Result (Result =Reading + Factor )—Limit
2. Factor= Antenna factor+Cable attenuation factor(cable loss)-Amplifier gain

Mode 1 Vertical

[ reax ) e

Er) Everape Lt

1000 2 [

00 000 0000 15000
MHz)
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Level( e 1
Limit(dB | Margin( | Ant.F/G.(d | Amp.G.(d | Cbl.L.
MK. Freq.(MHz) dl?nu)V/ uv/m) dB) B/m) B) (dB) Pol.
Peak
1 1356.500000 33.2 74.0 40.8 20.8 57.3 2.3 \Y
2 2186.000000 42.1 74.0 31.9 22.7 50.1 2.7 V
3 3597.000000 43.1 74.0 30.9 24.6 50.4 3.2 \Y
4 5478.750000 45.8 74.0 28.2 25.3 49.1 4.0 \Y
5 8489.250000 49.2 74.0 24.8 27.1 48.6 5.1 \Y
6 14919.000000 59.4 74.0 14.6 31.0 46.8 6.3 \Y
Avg
1 1356.500000 23.4 54.0 30.6 20.8 57.3 2.3 \Y
2 2186.000000 32,5 54.0 21.5 22.7 50.1 2.7 \Y
3 3597.000000 34.6 54.0 194 24.6 50.4 3.2 \%
4 5478.750000 36.5 54.0 17.5 25.3 49.1 4.0 \Y
5 8489.250000 40.4 54.0 13.6 27.1 48.6 51 \Y
6 14919.000000 50.2 54.0 3.8 31.0 46.8 6.3 \Y
(1000MHz -18000MHz)
Temperature: 23.3C Relative Humidity: |60%RH
Test Voltage: DC 3V Phase: Horizontal
Test Mode: TX Mode 3
Remark:

1. Margin = Result (Result =Reading + Factor )—Limit
2. Factor= Antenna factor+Cable attenuation factor(cable loss)-Amplifier gain

Mode 3 Horizontal

|- reax VG PEAK VG Peak Lime

L]
X

) L : WWM b
) : - AWV

1000 40 T0ON 10000 180

00
[MHz)
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MK. Freq.(MHz) b%j\l/g L'u”\‘/'/té?)B M?;g)'”( A”E/Frﬁ'(d Am%')G'(d C(z'é%' Pol.
Peak
1 1140.800000 33.0 74.0 41.0 20.7 57.3 2.2 H
2 1838.700000 39.6 74.0 34.4 21.7 52.4 2.6 H
3 2466.700000 54.2 74.0 19.8 22.8 50.2 2.8 H
4 4391.250000 434 74.0 30.6 24.6 50.1 3.5 H
5 7899.750000 48.6 74.0 254 26.0 48.6 4.8 H
6 16756.500000 59.6 74.0 14.4 30.9 47.5 6.8 H
Avg
1 1140.800000 24.0 54.0 30.0 20.7 57.3 2.2 H
2 1838.700000 30.5 54.0 23.5 21.7 524 2.6 H
3 2466.700000 50.9 54.0 3.1 22.8 50.2 2.8 H
4 4391.250000 34.3 54.0 19.7 24.6 50.1 3.5 H
5 7899.750000 39.0 54.0 15.0 26.0 48.6 4.8 H
6 16756.500000 51.6 54.0 24 30.9 47.5 6.8 H
Temperature: 23.3C Relative Humidity: |60%RH
Test Voltage: DC 3V Phase: Vertical
Test Mode: TX Mode 3
Remark:

1. Margin = Result (Result =Reading + Factor )—Limit
2. Factor= Antenna factor+Cable attenuation factor(cable loss)-Amplifier gain

Mode 3 Vertical

[=reax

) e AW WWWW |
% ¥ w/‘ 1

10 ‘

FEAK AV Teak L

4000 7000 10000 18000
MHz)
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MK. Freq.(MHz) b%j\l/g L'u”\‘/'/té?)B M?;g)'”( A”E/Frﬁ'(d Am%')G'(d C(z'é%' Pol.
Peak
1 1234.700000 33.1 74.0 40.9 20.7 57.3 2.3 \Y
2 2252.700000 42.5 74.0 31.5 22.8 50.2 2.8 V
3 3724.500000 43.1 74.0 30.9 24.7 50.3 3.2 V
4 6042.750000 47.3 74.0 26.7 25.6 48.9 4.1 V
5 9541.500000 52.8 74.0 21.2 27.9 48.5 5.4 V
6 16756.500000 61.1 74.0 12.9 31.4 47.5 6.8 V
Avg
1 1234.700000 23.3 54.0 30.7 20.7 57.3 2.3 V
2 2252.700000 31.7 54.0 22.3 22.8 50.2 2.8 V
3 3724.500000 33.9 54.0 20.1 24.7 50.3 3.2 V
4 6042.750000 37.3 54.0 16.7 25.6 48.9 4.1 V
5 9541.500000 44.3 54.0 9.7 27.9 48.5 5.4 V
6 16756.500000 52.1 54.0 1.9 31.4 47.5 6.8 V
Note:
1.All TX Mode, the worst case is mode1&3, only show the worst case.
2.0ther 18G-25G Emission detected are more than 20dB below the limit.
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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4.6 TEST RESULTS (Restricted Bands Requirements)

GFSK-Low
Horizontal
1204
1104
1004
90
2 80
@
-
= 701
60
1
® F
50 X
40]
30' | |
2310 2440
{MH7)
Mk. Frequency Level Limit Margin Ant.F/G. | Amp.G. | Cbl.L. Pol
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) (dB) (dB) '
PK
1 2363.734399 49.8 74.0 24.2 22.7 50.2 2.8 H
2 2390.000000 45.9 74.0 28.1 22.8 50.2 2.8 H
Vertical
120
1104
100
a0
2 80
@
=l
= 70
60
507 x ?
bttt L e A Tt b M sl
401
30
2310 2440
{MH7)
Mk. Frequency Level Limit Margin Ant.F/G. | Amp.G. | Cbl.L. Pol
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) (dB) (dB) '
PK
1 2362.958032 47.1 74.0 26.9 23.0 50.2 2.8 \Y
2 2390.000000 42.8 74.0 31.2 23.1 50.2 2.8 \
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GFSK-Low
Horizontal
1201
1104
100+
90+
2 80
@
=
= 70
60
50
40 ] 2
X
30| — mm—
2310 2440
(MHZ)
Mk. Frequency Level Limit Margin Ant.F/G. | Amp.G. | Cbl.L. Pol
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) (dB) (dB) '
AVG
1 2377.882883 314 54.0 22.6 22.7 50.2 2.8 H
2 2390.000000 30.5 54.0 235 22.8 50.2 2.8 H
Vertical
1201
1104
100+
90+
2 80
@
-
= 70
B0+
50
40 1 2
e .
2310 2440
(MH7Y
Mk. Frequency Level Limit Margin Ant.F/G. | Amp.G. | Cbl.L. Pol
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) (dB) (dB) '
AVG
1 2375.540612 30.6 54.0 234 23.1 50.2 2.8 \%
2 2390.000000 30.5 54.0 235 231 50.2 2.8 \%
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GFSK-High
Horizontal
120
1104
100
90
2 80
@
=
= 70 \;
60 2
[
i i M\JW
401 | |
30 -
2440 2500
{(MH1)
Mk. Frequency Level Limit Margin Ant.F/G. | Amp.G. | Cbl.L. Pol
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) (dB) (dB) '
PK
1 2483.500000 61.2 74.0 12.8 22.9 50.2 2.8 H
2 2485.708318 53.9 74.0 20.1 22.9 50.2 2.8 H
Vertical
120
1104
100
a0
2 80
@
=l
= 70
60 '2
X
50] i ‘
40' | ‘
30 [
2440 2500
{MH7)
Mk. Frequency Level Limit Margin Ant.F/G. | Amp.G. | Cbl.L. Pol
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) (dB) (dB) '
PK
1 2483.500000 54.9 74.0 19.1 23.3 50.2 2.8 \Y
2 2484.440566 53.4 74.0 20.6 23.3 50.2 2.8 \
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GFSK- High
Horizontal
1201
1101
1001
90+
2 80
@
-
= 70
60+
50+
1
40 2
1 —— ™ -
2440 2500
{MH7)
Mk. Frequency Level Limit Margin Ant.F/G. | Amp.G. | Cbl.L. Pol
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) (dB) (dB) '
AVG
1 2483.500000 38.3 54.0 15.7 22.9 50.2 2.8 H
2 2486.070652 33.7 54.0 20.3 22.9 50.2 2.8 H
Vertical
1201
1101
1001
90+
2 80
@
-
= 704
60+
50-
40 T,
X
S e -
2440 2500
{MH7)
Mk. Frequency Level Limit Margin Ant.F/G. | Amp.G. | Cbl.L. Pol
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) (dB) (dB) '
AVG
1 2483.500000 34.3 54.0 19.7 23.3 50.2 2.8 \Y
2 2486.312237 32.0 54.0 22.0 23.3 50.2 2.8 \Y
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5. CONDUCTED SPURIOUS & BAND EDGE EMISSION

5.1 LIMIT

According to FCC section 15.247(d), in any 100kHz 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 20dB below that in
the 100kHz bandwidth within the band that contains the highest level of the desired power, based
on either an RF conducted or a radiated measurement.

5.2 TEST PROCEDURE

Spectrum Parameter Setting
Detector Peak
Start/Stop Frequency 30 MHz to 10th carrier harmonic
RB / VB (emission in restricted band) 100 KHz/300 KHz
Trace-Mode: Max hold

For Band edge

Spectrum Parameter Setting

Detector Peak

Lower Band Edge: 2300 — 2407 MHz

Upper Band Edge: 2475 — 2500 MHz

RB / VB (emission in restricted band) 100 KHz/300 KHz
Trace-Mode: Max hold

Start/Stop Frequency

5.3 TEST SETUP

LIS &

Spectrum Analyzer EUT

The EUT which is powered by the Battery, is connected to the Spectrum Analyzer; the RF load
attached to the EUT antenna terminal is 50 Ohm; the path loss as the factor is calibrated to correct
the reading. Make the measurement with the spectrum analyzer's resolution bandwidth(RBW) =
100 kHz. In order to make an accurate measurement, set the span greater than RBW.

5.4 EUT OPERATION CONDITIONS
The EUT tested system was configured as the statements of 2.3 Unless otherwise a special
operating condition is specified in the follows during the testing.

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1



A I 3@ Page 35 of 49 Report No.: SHATBL2207046W02

5.5 TEST RESULTS

Temperature: 25 °C Relative Humidity: |50%RH

Test Voltage: DC 3V Test Mode: TX Mode 1/2/3

Model CHOO

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SEMSE:IMT] ALIGN AUTO 12:23:07 PM Jul 30, 2022

[Display Line -12.48 dBm | Avg Type: Log-Pwr mace[ -5 15| TracelDetector
PNO: Fast —»— Ttig: FreeRun T ‘H I
IFGain:Low #Atten: 30 dB perfP R SelectTrace)
Mkr2 12.016 GHz 1
Ref Offset 0.5 ¢B
10 geiciv__Ref 20.50 dBm -31.374 dBm
1
0.5
e Clear Write|
950 Az
195
2
298 ’
395
495 ] — "WW“"M
595 | sty MMW WJ.MMW
695
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts) Min Hold|
M [ % [ v ] FUNCTIoN [ FUNCTION WIDTH FUNCTION VALLIE
1 f 2402 GHz 7.794 dBm
1 f 12.016 GHz 31.374 dBm
3 View Blank
4 e
5 View
6
7
g More
0 3 10f3
1 ~
< | @
IMSG %STATUS

Mode2 CH19

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SEMSE:INT| ALIGN AUTC) 12:2442PMulan, 2022 - |
Display Line -12.61 dBm Avg Type: Log-Pwr TRacEl. 5155 | 1racelDetector
PNO: Fast —»— 1rig:Free Run it
IFGain:Low #Atten: 30 dB o SelectTrace’
Mkr2 9.768 GHz 1
Ref Offset 0.5 dB
10 dRidiv _Ref 20.50 dBm -36.41 dBm
Log 1
105
Clear Write|
0.500
-3.80
-19.5
295 a2
L/
-385
595 . et I i i
[ el L ) i
£3.5
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #/BW 300 kHz Sweep 2.386 s (1001 pts) Min Hold
E[TACsc] [+ [ FUNCTION ] FUNCTIONW FUNCTION VALLIE
1f 2.452 GHz 6.39 dBm
1 f 9.768 GHz 36.41 dBm .
3 View Blank
4 e
5 View
[
7
g More
10 1 10f3
1 v
< | =
MSG %STATUS
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Mode3 CH39
Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC SEMSE:INT| ALIGN AUTC) 12:2537PMlan, 2oz [
[Marker 2 12.390150000000 GHz Avg Type: Log-Pur wacE[ s a5 5 | | race/Metector
PNO: Fast —»— Trig: FreeRun TYPE
IFGain:Low #Atten: 30 dB DET|P MR SelectTrace’
Mkr2 12.390 GHz 1
Ref Offset 0.5 dB
10 deiciv__Ref 20.50 dBm -40.76 dBm
105
1 Clear Write|
0.500
-9.50 e
-185
295 2
-38.5
435 |
535 T sl Bl ol e
B35
Start 30 MHz
Res BW 100 kHz #V/BW 300 kHz Sweep 2.386 s (1001 pts) Min Hold
1 N 1 f 2477 GHz -2.88 dBm
N 1 f 12,390 GHz 40.76 dBm ]
3 View Blank
g View
6
T
g More
10 B 10f3
11 v
< | &
IMSG %STATUS
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For Band edge(it's also the reference level for conducted spurious emission)

Model CHOO

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SEMNSE:INT| ALIGN AUTOD 12:20:30 PM Jul 30, 2022 T
[Marker 2 2.399300000000 GHz Avg Type: Log-Pwr TRACE[[2345 6 arker
PNO: Fast —»— Trig:FreeRun Avg|Hold: 1001100 TYPEM
IFGain:Low #Atten: 30 dB DET|P MH MM Marker Table
Ref Dffset 05 dB Mkr2 2.399 30 GHz||on Off
1L%gBldiv Ref 20.50 dBm -45.714 dBm
s ! Marker Count,
0.500 [of]
-9.50
98 Couple
285 Markers
on Off|
395 I‘
95
585
595 } i

Start 2.37500 GHz
Res BW 100 kHz

#VBW 300 kHz

Stop 2.40500 GHz
Sweep 2.933 ms (1001 pts)

FUNCTION FUNCTIOR

2.400 00 GHz 12.479 dBm
2.399 30 GHz -45.714 dBm
3 All Markers offl|
5
6
7
g More
0 20f2
1 %
< | o
IMSG %STATUS
Mode3 CH39
Agilent Spectrum Analyzer - Swept SA
RL RF SO0Q  AC SEMSE:INT] ALIGN AUTD 12:18:02 PM Jul 30, 2022 Mark
[Marker 2 2.484750000000 GHz Avg Type: Log-Pwr L R arker
PNO: Fast —»— Ttig: Free Run Avg[Hold: 100/100 T M ’\‘I
IFGain:Low #Atten: 30 dB o Marker Table
Ref Offset 0.5 dB Mkr2 2.484 75 GHz||on Off
10 gsiaiv__Ref 20.50 dBm -51.207 dBm
ns MarkerCount)
0.500 [off]
950
195 Couple|
205 Markers|
on Off|
395
495 -___’
595 . N
£95 |
Start 2.47500 GHz

Res BW 100 kHz

#VBW 300 kHz

Stop 2.50500 GHz
Sweep 2.933 ms (1001 pts)

248350 GHz
248475 GHz

_SowE~NANEW

~

MSG

FUNCTION FUNCTION WIDTH

FUNCTION VALLIE

-12.950 dBm
$51.207 dBm

All Markers Offjj

More
2 0f2

% STATUS
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6. POWER SPECTRAL DENSITY TEST

6.1 LIMIT
FCC Part 15.247,Subpart C
Section Test Item Limit Frequc(a'\r/lchyZ;? ange Result
15.247(e) Power Spectral Density =8 dBm 2400-2483.5 PASS
(RBW=23KHz)

6.2 TEST PROCEDURE
1. Set analyzer center frequency to DTS channel center frequency.
2. Set the span to 1.5 times the DTS channel bandwidth.
3. Set the RBW to: 100 kHz = RBW 2 3 kHz.
4. Set the VBW = 3 x RBW.
5. Detector = peak.
6. Sweep time = auto couple.
7. Trace mode = max hold.
8. Allow trace to fully stabilize.
9. Use the peak marker function to determine the maximum amplitude level.

10. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

6.3 TEST SETUP

EUT SPECTRUM
ANALYZER

6.4 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.3 Unless otherwise a special
operating condition is specified in the follows during the testing.
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6.5 TEST RESULTS
Temperature: 25 °C Relative Humidity: |60%RH
Test Voltage: DC 3V Test Mode: TX Model/2/3
Power Density o
Frequency Limit (3KHz/dBm) Result
(dBm/3kHz)
2402 MHz -6.844 <8 PASS
2440 MHz -6.961 <8 PASS
2480 MHz -7.328 <8 PASS
Model CHOO
Agilent Spectrum Analyzer - Swept SA
RL RF S0GQ  AC SENSE:INT] ALIGH AUTO 12:11:35PM30,2022 [ |
[Marker 1 2.401954217300 GHz | _ Avg Type: Log-Pur TRACE[L -3 +5 6 Peak Search
PNO: Wide —»— 1rig:Free Run Avg|Hold: 100/100 TDET It
IFGain:Low #Atten: 30 dB
Mkr1 2.401 954 2 GHzZ NextPeak
19 gBidiv Ref 20.50 dBm -6.844 dBm
e Next Pk Right
0.500
’ Next Pk Left]
-9.50
-19.5
Marker Delta|
-295
395 Mkr—CF|
-9.5
595 Mkr—RefLvl
-69.5
More
Center 2.4020000 GHz Span 974.1 kHz 1of2
Res BW 3.0 kHz #VBW 10 kHz Sweep 102.7 ms (1001 pts)
IMSG [%STATUS
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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Mode2 CH19

Agilent Spectrum Analyzer - Swept SA

RL RF S0@ AC SENSE!INT] ALIGNAUTO 1Zim23pPMaian, 2oz [ o |
[Marker 1 2.439953329600 GHz | Avg Type: Log-Pwr wace[-3455| FeakSearch
PNO: Wide —»— 1Hig:Free Run Avg|Hold: 100/100 TYPE (M
IFGain:Low #Atten: 30 dB DET|P MMM
Ref Offset 0.5 dB MKkr1 2.439 953 3 GHz NextPeak
1L%gB.rdiv Ref 20.50 dBm -6.961 dBm
108 Next Pk Right|
0.500
. Next Pk Left]
-9.60
-19.5
Marker Delta|
-294
- Mkr—CF
-49.5
e Mkr—RefLvl
a5
More
Center 2.4400000 GHz Span 972.3 kHz Tof2
Res BW 3.0 kHz #VBW 10 kHz Sweep 102.5 ms (1001 pts)
IMSG [%STATUS

Mode3 CH39

Agilent Spectrum Analyzer - Swept SA

RL RF S0GQ  AC SENSE:INT] ALIGH AUTO 12:09:02 PM Jul 30, 2022 ﬁ
Marker 1 2.479953430400 GHz | Avg Type: Log-Pwr TRecE[- 3456 eax Searc
PNO: Wide —— 1rig:Free Run Avg|Hold: 100{100 TYPE(M
IFGain:Low  #Atten: 30 dB pETfP IR
Rof Ofact 05 dB MKr1 2.479 953 4 GHz NextPeak
19geidiv__Ref 20.50 dBm -7.328 dBm
e Next Pk Right
0.500
. Next Pk Left]
-9.50
195 b—
Marker Delta|
-295
e Mkr—CF
-49.5
505 Mkr—RefLvl
-69.5
More
Center 2.4800000 GHz Span 970.2 kHz 1of2
Res BW 3.0 kHz #VBW 10 kHz Sweep 102.3 ms (1001 pts)
IMSG [%STATUS
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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7. BANDWIDTH TEST

Page 41 of 49 Report No.: SHATBL2207046W02

7.1 LIMIT
FCC Part 15.247,Subpart C
4 o Frequency Range
Section Test Item Limit Result
(MHz)
) >= 500KHz
15.247(a)(2) Bandwidth ) 2400-2483.5 PASS
(6dB bandwidth)

7.2 TEST PROCEDURE

Connect the UUT to the spectrum analyser and use the following settings:

Center Frequency The centre frequency of the channel under test
Detector Peak
RBW For 6 dB Bandwidth :100KHz
For 99% Bandwidth :1% to 5% of the occupied bandwidth
VBW For 6dB Bandwidth : 23 x RBW
For 99% Bandwidth : approximately 3xRBW
Trace Max hold
Sweep Auto

Allow the trace to stabilize and measure the maximum width of the emission that is constrained by
the frequencies associated with the two outermost amplitude points (upper and lower frequencies)
that are attenuated by 6 dB and 99% relative to the maximum level measured in the fundamental

emission.

7.3 TEST SETUP

EUT

SPECTRUM

ANALYZER

7.4 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.3 Unless otherwise a special
operating condition is specified in the follows during the testing.

Shanghai ATBL Technology Co., Ltd.

Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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7.5 TEST RESULTS

Temperature: 25 °C Relative Humidity: |60%RH
Test Voltage: DC 3V Test Mode: TX Model/2/3
6dB Bandwidth 99% Bandwidth 6dB Bandwidth
FrequEhcy (KH2) (KH2) Limit(KHz) Result
2402 MHz 649.4 1030.9 2500KHz PASS
2440 MHz 648.2 1029.5 2500KHz PASS
2480 MHz 646.8 1030.7 2500KHz PASS
6dB Bandwidth & 99% Bandwidth
Model CHOO
T I— GontarFraq: 2402000000GHz . Radio St Nona | TracelDetector |
—— Trig:Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 20.50 dBm
Log
J?Us ClearWrite|
:29:5 Average|
e Max Hold|
Center 2.402 GHz Span 2 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1ms Min Hold
Occupied Bandwidth Total Power 14.3 dBm
1.0309 MHz Detector
Transmit Freq Error -21.049 kHz OBW Power 99.00 % Auto Peﬁ.
x dB Bandwidth 649.4 kHz x dB -6.00 dB
IMSG %STA‘I’US
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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Mode2 CH19
Agilent Spectrum Analyzer - Occupied BW
RL RF S0 AC SENSE:INT) ALIGN AUTO 12:0:59PMW30, 2022 [ _ |
Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio 5td: None Frequency
—— Trig:FreeRun Avg[Hold:>100/100
HIFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 30.00 dBm
Log
00 CenterFreq||
100 2.440000000 GHz|
0.00
100
200
300
400
500
500
Center 2.44 GHz Span 2 MHz CF St
Res BW 100 kHz #VBW 300 kHz Sweep 1ms 200000 hi
Auto Man
Occupied Bandwidth Total Power 14.2 dBm
1.0295 MHz Freqoffset
Transmit Freq Error -20.632 kHz OBW Power 99.00 % OHz
x dB Bandwidth 648.2 kHz x dB -6.00 dB
IMSG %STATUS

Mode3 CH39

RL RE S06  AC SENSEINT ALIGHN AUTO 1207207 P30, 2022 [ |
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg[Hold: 100/100
#IFGain:Low #Atten: 30 dB Radio Device: BETS
Ref Offset 0.6 dB
10 dBidiv Ref 30.00 dBm
Log
a0 Center Freq||
100 2.480000000 GHz
0.00
-10.0
-20.0
-30.0
-40.0
-50.0
-60.0
Center 2.48 GHz Span 2 MHz CF st
Res BW 100 kHz #VBW 300 kHz Sweep 1ms 200000
JAuto Man
Occupied Bandwidth Total Power 13.8 dBm
1.0307 MHz Freqofset
Transmit Freq Error -20.927 kHz OBW Power 99.00 % OHz
x dB Bandwidth 646.8 kHz x dB -6.00 dB
IMSG %STATUS
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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8. PEAK OUTPUT POWER TEST

8.1 LIMIT
FCC Part 15.247,Subpart C
Section Test Item Limit Frequency Range (MHz) Result
15.247(b)(3) Output Power | 1 watt or 30dBm 2400-2483.5 PASS

8.2 TEST PROCEDURE
PKPM1 Peak power meter method:

The maximum peak conducted output power may be measured using a broadband peak RF
power meter. The power meter shall have a video bandwidth that is greater than or equal to the
DTS bandwidth and shall use a fast-responding diode detector.

8.3 TEST SETUP

Power
- EUT

Sensor

8.4 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.3 Unless otherwise a special
operating condition is specified in the follows during the testing.

8.5 TEST RESULTS

Temperature: 25°C Relative Humidity: {60%RH
Test Voltage: DC 3V Test Mode: TX Model/2/3
Peak Conducted | Average Conducted
Frequency LIMIT
Test Channel Output Power Output Power
(MHz) (dBm) (dBm) dBm
CHOO0 2402 7.52 7.50 30
CH19 2440 7.37 7.06 30
CH39 2480 6.91 6.76 30
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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EIRP Power
Test Channe Frequency Pg%ﬁpi?g%ﬁé?d Antenna Gain FI,EOI\F,QVZr LIMIT
(MHz) (dBm) (dBi) (dBm) dBm
CHO 2402 7.52 2.3 9.82 36
CH19 2440 7.37 2.3 9.67 36
CH39 2480 6.91 2.3 9.21 36

Note: Our power sensor test AVG power has no duty cycle display. The power sensor measures AVG
power is Burst power. The software has considered the factor of the duty cycle factor, so it is

unnecessary to add it again.

Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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Duty cycle
Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC SEMSE:IMT] ALIGN AUTD 11:28:00 AM Jul30, 2022
[Marker 3 A 626.000 ps Avg Type: Log-Pur TRAcE[ -5 s Marker
PNO: Fast —»— Ttig: FreeRun Avg[Heold: 111 T ‘w 1 +
IFGain:Low #Atten: 30 dB perfP R SelectMarker’
AMKr3 626.0 s 3
Ref Offset 0.5 ¢B
10 aBidiv__Ref 20.50 dBm 2.519 dB
Log b
0.5
Normal
0.500
950
195
205 Delt
395
-48.5
595 i & Aaai Fixed
695
Center 2.480000000 GHz Span 0 Hz
Res BW 1.0 MHz #/BW 1.0 MHz Sweep 2.000 ms (1001 pts) offfl
[MrR[MODE[TRCIsCl « [ v [ FUNCTION ] FUNCTIONWIDTH FUNCTION VALUE
1 N t 194.0 us 4.779 dBm
2 A t (A 392.0 us (A) 2472 dB
Al t (A 626.0 us (A) 2519 dB Properties»
More
3 10f2
¢ | = B
MSG %STATUS
Ton Tp Duty cycle(%) Duty factor(dB)
392.0 us 626 ps 62.62 2.03

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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9. ANTENNA REQUIREMENT

9.1 STANDARD REQUIREMENT

15.203 requirement: For intentional device, according to 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.

9.2 EUT ANTENNA
The EUT antenna is PCB Antenna. It comply with the standard requirement.

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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APPENDIX-PHOTOS OF TEST SETUP

Radiation emission
30MHz-1GHz

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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RSE 30MHZ-100_Q|\4HZ

XXX X XEND OF THE REPORT 3¢ % 3 % %
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