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GENERAL DESCRIPTION

Applicant’s Name................. : Suzhou EICCOMM Technology CO., Ltd.

AAAIESS oo - Room 304, Building 4,Zhuyuan Road 209, GAOXIN District, Suzhou,
Jiangsu Province, China

Manufacture's Name............ ! RAB lighting INC

AdAress......ccooeevveiiieviiiieeee, ' No. 9, Jiaozhou Road, Jingan District, Shanghai,China

Product Description

Product Name ....................... : LED tube

Brand Name .................oooe. . RAB

Model Name.............cceeeeen. . LCBT8-18-48P-8TW-SD-BYP-SS
SeriesModel .............ccocviinnnne : N/A

Test Standards.............c...e.e : FCC Partl5.247

Test Procedure .........cccceeeeee. : 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 FCCrequirements. 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..................... 16 Aug. 2022
Date (s) of performance of tests ............ ! 16 Aug. 2022 ~ 20 Aug. 2022
Date of ISsue ..............cccoceoiiiisl - 20 Aug. 2022
TestResult..........ccccccovevevvvvviiieneneeeeeet - Pass
Report Prepared by :
(Roean Wei)
Report Approved by : .
(host, L%
(Ghost Li)
Authorized Signatory : Twu\wﬁ
(Terry Yang)
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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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 Partl15.247,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

Page 7 of 52 Report No.: SHATBL2208018W01

2.1 GENERAL DESCRIPTION OF THE EUT

Product Name LED tube

Trade Name RAB

Model Name LCBT8-18-48P-8TW-SD-BYP-SS
Series Model T8-12-48G-8xx-SD-BYP-DIM/LCB

Model Difference

The color temperature is different

Product Description

The EUT is a LED tube

I(:)peratlon _ 2402~2480 MHz
requency:

Modulation Type: |GFSK
Radio Technology: BLE

Bluetooth Version: |5.0
Bluetooth

Configuration:
Number Of

LE(Support 1M PHY)

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

AntennaGain (dBi) |-1.8 dBi

Channel List Please refer to the Note 2.
Power Rating 18W

Battery N/A

Hardware version number V2.0

Software versionnumber V1.0.1

Connecting 1/O 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
LCBT8-18-48P-
1 RAB 8TW-SD-BYP-S | Single-stage N/A -1.8 dBi |BLE ANT
S
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

Forconducted 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 CHO00(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.

ForConducted 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 -1.8 default EMI_Test_Tool
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
. 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 TLength s 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): ppe1025281
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 52

Report No.: SHATBL2208018W01

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 Emissionlimit (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

g
' vertical reference ground plane
| "
! 40cm ™.
' 4 EUT AE I
E Receiver
/ M
i  80cm | 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.

3.5TEST RESULTS
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Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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No.

Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB)
1 0.1780 47.86 9.76 57.62 79.00 -21.38 QP
2 0.1780 35.95 9.76 45.71 66.00 -20.29 AVG
3 0.4550 34.38 9.75 44.13 79.00 -34.87 QP
4 0.4550 16.34 9.75 26.09 66.00 -39.91 AVG
5 2.1140 31.60 9.79 41.39 73.00 -31.61 QP
6 2.1140 13.80 9.79 23.59 60.00 -36.41 AVG
7 3.3450 31.74 9.82 41.56 73.00 -31.44 QP
8 3.3450 14.08 9.82 23.90 60.00 -36.10 AVG
9 9.5150 32.30 9.96 42.26 73.00 -30.74 QP
10 9.5150 11.69 9.96 21.65 60.00 -38.35 AVG
11 27.1260 33.30 10.37 43.67 73.00 -29.33 QP
12 27.1260 24.84 10.37 35.21 60.00 -24.79 AVG
N
1000 dBu¥

90

80

FCC Part15 CE-Class A QP

70

41} | |

40 "“\ N\ UﬂW\L LJL‘ | W M\J I'v‘mrll'qllrr 0 \.IM m\dﬁd’m W"\“ﬂa w . Lm I
30 \/ \uﬁw" Ao } WWMWM,JIK pesk
10
20 \}Wf"ﬁ'”“ oy %W WWMW’MMW " / AVG
A
10
0.0
0.150 0.500 0.800 (MHz] 5.000 30.000
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB) (dBuV) | (dBuV) (dB)
1 0.1790 48.18 9.73 57.91 79.00 -21.09 QP
2 0.1790 36.01 9.73 45.74 66.00 -20.26 AVG
3 0.3350 40.43 9.72 50.15 79.00 -28.85 QP
4 0.3350 12.94 9.72 22.66 66.00 -43.34 AVG
5 1.0070 38.66 9.73 48.39 73.00 -24.61 QP
6 1.0070 18.75 9.73 28.48 60.00 -31.52 AVG
7 1.5950 37.43 9.75 47.18 73.00 -25.82 QP
8 1.5950 18.89 9.75 28.64 60.00 -31.36 AVG
9 4.8560 30.78 9.84 40.62 73.00 -32.38 QP
10 4.8560 14.48 9.84 24.32 60.00 -35.68 AVG
11 27.0370 34.36 10.45 44.81 73.00 -28.19 QP
12 27.0370 26.02 10.45 36.47 60.00 -23.53 AVG
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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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
C63.10-2013below has to be followed.

Page 18 of 52 Report No.: SHATBL2208018W01

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 1MHz / 3MHz(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: 2475to 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 testedand 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
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4.3 TEST SETUP
(A) Radiated Emission Test-Up Frequency Below 30MHz

Loop Antenna

EUT

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

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

Turntakle : :
1 to 4m
Spectrum \ EUT e e
Analyzer ID.Em | l
! — N — —
Ground Plane —_— e
Coaxial Cable
(C) Radiated Emission Test-Up Frequency Above 1GHz
£ ]
EUTe— 3m — o
__________ ' | Armplifier
15m
Turntable 1m to 4m 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.
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4.5 FIELD STRENGTH CALCULATION

The field strength is calculated by adding the Antenna Factor and Cable Factor and subtracting
theAmplifier 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
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4.6 TEST RESULTS

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.

(9KHz-30MHz)

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

Remark:

1. 9KHz-30MHz Emission detected are more than 20dB below the limit.
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(30MHz -1000MHz)
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Report No.: SHATBL2208018W01

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

o

— PEAK — Peak Limt Average Limt

70

60

50 I F
§zu ] '\
= : ' X o, AK \ ”X}\«\fﬁ\'ﬂv
R T - : N AN LV
0 | - o \Wwbl\ SN ,.M‘”’WM ! N“"%MVWWTMW-JW % ~ /F
Level(d | Limit(dB | Margin( | Ant.F/G.(d | Amp.G.(d | Cbl.L.
Mi. 1 Frea.(MHz) | glvim) | uvim) dB) B/m) B) @s) | POl
1 42.080322 10.9 40.0 29.1 14.0 32.4 0.8 H
2 75.977347 3.3 40.0 36.7 9.9 32.9 0.9 H
3 155.092197 11.0 43.5 32.5 14.1 32.9 14 H
4 243.804269 10.0 46.0 36.0 11.5 32.8 25 H
5 334.858889 13.0 46.0 33.0 13.2 32.6 2.7 H
6 603.539169 16.4 46.0 29.6 16.0 32.3 3.4 H

Shanghai ATBL Technology Co., Ltd.
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AT3L

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
S0 I |—
40 ]
: : : : g /T - \ £ \'u’ hv4 |
W0 s ‘| - | ottt «-\.‘ﬁ.‘\ - -w-':i -,L_\.‘H‘_“_/‘ o 4“1‘¢»~"| N’
10 | | |
. | | | |
| | | |
40 60 B0 100 ) 00 500 Tod 800 1000
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 44.508721 10.2 40.0 29.8 13.8 32.5 0.8 \%
2 134.559188 10.3 435 33.2 13.1 32.9 1.4 \%
3 244.660683 10.2 46.0 35.8 11.5 32.8 25 \%
4 417.641063 13.1 46.0 32.9 15.2 32.3 2.7 V
5 605.659229 19.3 46.0 26.7 18.4 32.3 34 \%
6 895.425214 24.6 46.0 21.4 21.6 31.6 3.6 \%
(30MHz -1000MHz)
Temperature: 233 °C Relative Humidity:  |60%RH
Test Voltage: DC 3V Phase: Horizontal
Test Mode: TX Mode 3
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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 Horizontal

Crak —mAK - ek Aversgelin

(dBuv)
&

. ; i R \f
W-M*T“””H_ WWAWMWMT\MM w’rw WY
e
| |

0 | WAl ‘ |

30 40 50 80 100 300 500 700 900 1000
(MHz)

x
10 -
AN
M~ | Pt

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
1 43.505724 10.6 40.0 29.4 13.9 32.5 0.8 H
2 137.179492 9.9 43.5 33.6 13.3 32.9 14 H
3 245.950949 10.4 46.0 35.6 11.5 32.8 28 H
4 425.773890 14.1 46.0 31.9 14.1 32.4 2.7 H
5 604.598270 16.1 46.0 29.9 16.0 32.3 3.4 H
6 892.290853 23.2 46.0 22.8 19.6 31.7 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
[=reax - PEAX — Peak Limt derage Limk
@ . [
0 I
g 3 L3
g
n X _..I‘\_N\f /
1 3 x S ™ L
0 o ] o - [T A at T ‘.”1
A | i : "'*«--.c.l.‘..\.k,..-'rAJ Mot M | o e
10 |
| |
n A0 (] RO 100 . 300 500 To0 a0 1000
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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 42.599954 10.7 40.0 29.3 13.9 32.4 0.8 \%
2 66.266167 5.8 40.0 34.2 11.5 32.8 0.8 \%
3 159.784415 10.7 435 32.8 14.1 32.9 "5 \%
4 333.686743 15 46.0 325 13.5 32.6 2.7 \%
5 605.659229 18.6 46.0 27.4 18.4 32.3 3.4 \%
6 890.727788 25.1 46.0 20.9 21.5 3187 3.6 \%

(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

[=reak ANG PEAK ANG Peak Limk Awernge Lime

0
L]
60 . .‘
= , . ; Wwwm%ﬁm
. - W«M”“"‘“WW% it |
X . AR
) M st AASPNAAMAR
- ww
10
L]
A0
1000 “IDH[MH.!] oo 10000 18000
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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 1434.400000 33.1 74.0 40.9 20.8 57.3 24 H
2 2240.900000 42.7 74.0 31.3 22.5 50.1 2.8 H
3 3490.500000 40.9 74.0 33.1 24.2 50.5 3.1 H
4 5471.250000 45.9 74.0 28.1 249 49.1 4.0 H
5 7913.250000 48.7 74.0 25.3 26.0 48.6 4.8 H
6 16385.250000 59.0 74.0 15.0 30.8 48.0 6.7 H
Avg
1 1434.400000 24.5 54.0 29.5 20.8 57.3 24 H
2 2240.900000 33.1 54.0 20.9 22.5 50.1 2.8 H
3 3490.500000 31.6 54.0 224 24.2 50.5 3.1 H
4 5471.250000 36.7 54.0 17.3 24.9 49.1 4.0 H
5 7913.250000 38.7 54.0 15.3 26.0 48.6 4.8 H
6 16385.250000 50.8 54.0 3.2 30.8 48.0 6.7 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

= i A a Pamk Lo sovarags Lok

00 000 10000 18000
K]
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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 1548.900000 34.1 74.0 39.9 211 56.6 2.5 \%
2 2458.400000 42.6 74.0 314 23.3 50.2 2.8 V
3 3909.000000 42.6 74.0 314 24.7 50.2 3.2 \%
4 6153.750000 48.2 74.0 25.8 25.7 48.9 4.2 \%
5 10444.500000 54.4 74.0 19.6 28.8 48.6 55 \%
6 16768.500000 60.1 74.0 13.9 314 47.5 6.8 \%
Avg
1 1548.900000 25.8 54.0 28.2 211 56.6 2.5 \%
2 2458.400000 32.6 54.0 21.4 23.3 50.2 2.8 \%
3 3909.000000 34.5 54.0 19.5 24.7 50.2 3.2 \%
4 6153.750000 38.3 54.0 15.7 25.7 48.9 4.2 \%
5 10444.500000 454 54.0 8.6 28.8 48.6 55 \%
6 16768.500000 51.5 54.0 2.5 314 47.5 6.8 \%
(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

|- Peax AVG PEAK AVG Penk Limt Avemge Lime

&0

50

A » . + ‘b -
30 b M

20

()

1000 . 4000 o 10000 15000
[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 1344.600000 32.8 74.0 41.2 20.8 57.3 2.3 H
2 2112.600000 42.2 74.0 31.8 22.2 50.1 2.7 H
3 3517.500000 41.8 74.0 32.2 24.2 50.5 3.1 H
4 5568.750000 45.7 74.0 28.3 25.0 49.1 4.0 H
5 9681.750000 52.1 74.0 21.9 274 48.5 54 H
6 16750.500000 59.3 74.0 14.7 30.9 47.5 6.8 H
Avg
1 1344.600000 241 54.0 29.9 20.8 57.3 2.3 H
2 2112.600000 31.3 54.0 22.7 22.2 50.1 2.7 H
3 3517.500000 32.7 54.0 21.3 24.2 50.5 3.1 H
4 5568.750000 36.9 54.0 17.1 25.0 49.1 4.0 H
5 9681.750000 42.5 54.0 11.5 274 48.5 54 H
6 16750.500000 51.8 54.0 2.2 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

= A — P PeakLme— Average Lime

4000 7000 10000 16000
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 1445.100000 33.0 74.0 41.0 20.9 57.3 2.4 \Y
2 2426.700000 45.1 74.0 28.9 23.2 50.2 2.8 V
3 3708.750000 42.5 74.0 31.5 24.7 50.3 3.2 V
4 5948.250000 47.0 74.0 27.0 25.5 48.9 4.1 V
5 10488.750000 54.4 74.0 19.6 28.9 48.6 55 V
6 16750.500000 60.3 74.0 13.7 31.4 47.5 6.8 V
Avg
1 1445.100000 23.9 54.0 30.1 20.9 57.3 2.4 V
2 2426.700000 39.0 54.0 15.0 23.2 50.2 2.8 V
3 3708.750000 34.3 54.0 19.7 24.7 50.3 3.2 V
4 5948.250000 37.9 54.0 16.1 25.5 48.9 4.1 V
5 10488.750000 44.8 54.0 9.2 28.9 48.6 55 V
6 16750.500000 51.5 54.0 2.5 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



AT3L

4.6 TEST RESULTS (Restricted Bands Requirements)
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GFSK-Low
Horizontal
120+
1104
100+
90+
2 80
@
-
= 704
60-
50' 4 3
X
T WU TI AU WY ¥ PP MRRRT VPRI SO I 1 PO . DR
401
304
2310 2440
(MHT)
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 2382.052625 43.0 74.0 31.0 22.7 50.2 2.8 H
2 2390.000000 41.2 74.0 32.8 22.8 50.2 2.8 H
Vertical
120+
1104
100+
90+
2 80
@
-
= 704
B0+
50+ ’ 5
X
s assnantd bttt tuadaten bt At Attt gl
40
30' |
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) '
PK
1 2377.362179 43.1 74.0 30.9 23.1 50.2 2.8 Y,
2 2390.000000 42.2 74.0 31.8 23.1 50.2 2.8 \Y,
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GFSK-Low
Horizontal
1201
1104
100+
90+
2 80
@
=
= 70
60
50
40 . )
30 frrmarnemrs s i - _if X
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 2378.013077 30.2 54.0 23.8 22.7 50.2 2.8 H
2 2390.000000 30.0 54.0 24.0 22.8 50.2 2.8 H
Vertical
1201
1104
100+
90+
2 80
@
-
= 70
B0+
50
40 1 )
304 - }f X o ]
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) '
AVG
1 2354.048124 30.6 54.0 234 23.0 50.2 2.8 \%
2 2390.000000 30.2 54.0 23.8 231 50.2 2.8 \%
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GFSK-High
Horizontal
120
1104
100
90
2 80
@
=
= 70
60
A 1 2
XWMMMHW
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 42.6 74.0 31.4 22.9 50.2 2.8 H
2 2487.943551 42.8 74.0 31.2 22.9 50.2 2.8 H
Vertical
120
1104
100
a0
2 80
@
=l
= 70
60
50 4 2
X
e
401
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 43.6 74.0 30.4 23.3 50.2 2.8 \Y
2 2488.487560 43.9 74.0 30.1 23.3 50.2 2.8 \
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GFSK- High
Horizontal
1201
1101
1001
90+
2 80
@
=
= 704
B0
50-
40 . 2
30 R | ’f
2440 2500
(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 2483.500000 30.4 54.0 23.6 22.9 50.2 2.8 H
2 2485.949868 30.2 54.0 23.8 22.9 50.2 2.8 H
Vertical
1201
1101
1001
90+
2 80
@
=
= 704
60
50-
40 T 2
301 | }f
2440 2500
{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 2483.500000 30.7 54.0 23.3 23.3 50.2 2.8 \Y,
2 2486.191442 30.7 54.0 23.3 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.
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5.5 TEST RESULTS

i o . o
Temperature: 25C 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 SEMNSEINT| ALIGN AUTD 03:34:48PM Aug 18, 2022 N
Display Line -9.52 dBm Avg Type: Log-Pur TACE[T S35 5 Display
PNO: Fast —»— Trig:Free Run T ‘H Rt
IFGainlow  HAtten:30 dB DET|P M
Annotation»
Ref Offset 15 dB Mkr4 9.618 GHz
10 dBidiy__ Ref 21.50 dBm -43.553 dBm
fLog 1
s
Title»
1.80
-8.50 -3.52 dbd
18.5 ’ p
’ Graticule
285 " on off
385 {r
|
485 I I e v f f
B N, SV | PO WA SO 8 S i s DispiyLie
B35 On Off
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)
[ v [ _FUNCTION [ FUNCTIONWIDTH
1f 2.402 GHz 9.228 dBm
N1 f 4.799 GHz -21.975 dBm
No1f 7196GHz 22413 dBm System
N 1 f 9618 GHz 43553 dBm Display»
Settings
| _> =
IMSG %STATUS
Mode2 CH19
RL RF 50 @ AC SEMSE:INT| ALIGN AUTO 03:35:52 PM Aug 16, 2022
Marker 4 9.768300000000 GHz Bg Type: Log-Pur mace[T 5o | TracelDetector
PHO: Fast —»— Ttig:Free Run T ‘F . Nlr\‘l
IFGain:Low BAtten: 30 dB o SelectTrace.
Mkrd 9.768 GHz 1
Ref Offset 15 dB
10 deidiv Ref 21.50 dBm -39.300 dBm
fiLog 1
A K
Clear Write|
1.50
-850 -9.60 dEiy
-185 3
285 4
-385
-85
I it
<585 ot L L | SO | NP | P AWMW
-68.5
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts) Min Hold|
7 < 1 v [ FUNCTON ] rOnCToHwinin FONCTION VALUE
1 f 2.452 GHz 8.366 dBm
1 f 4874 GHz -19.252 dBm .
1f 7.321 GHz -23.407 dBm View Blank |
1f 9.768 GHz -39.300 dBm View
More
1 10f3
| ? =
IMSG %STATUS
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Agilent Spectrum Analyzer - Swept SA
RL RF 500 AC SEMSE:INT) ALIGN AUTD 03:31:27 PM Aug 16, 2022 Trace/Detector
Marker 4 9.918120000000 GHz Avg Type: Log-Pwr TRACEN 2345 6

PHO: Fast —»— Trig:Free Run

TYPE
IFGain:Low #Atten: 30 dB DET‘F' MNHNNN

SelectTrace’

Mkrd 9.918 GHz 1
Ref Offset 1.5 dB
10 dBidiv__Ref 21.50 dBm -37.232 dBm
fiLog 1
M4
Clear Write|
150
850 =069 dBy
3
-185
285 4
-38.5
485 P i
595 e, L L RVIS N WW
£8.5
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts) Min Hold
[ % 1 v T FUNCTION | FUNCTIO
1 N 1 f 2477 GHz 9.559 dBm
2 N 1 f 4.949 GHz 19,767 dBm .
3N 1 f 7.446 GHz -22.107 dBm View Blank
N 1 f 8918 GHz 37.232dBm View’
5
[
T
g More
10 B 10f3
1 v
< | &
IMSG %STATUS
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For Band edge(it's also the reference level for conducted spurious emission)

Agilent Spectrum Analyzer - Swept SA

Model CHOO

RL RF S0w  AC

SEMSEINT] ALIGN AUTO 03:16:50PM Aug 16, 2022

Marker 2 2.399990000000 GHz ] Aug Type: Log-Pur TRACE[L - 545 & Marker
PHO: Fast —— 1rig:Free Run Avg|Held: 100/100 L “F“N -
IFGain:Low #Atten: 30 dB o Marker Table
Mkr2 2.399 99 GHz||on Off
Ref Offset 15 dB =0
f 10 giciv Ref 21.50 dBm -49.387 dBm
ns Marker(:ountb
1.50 [off]
-850
88 Couple
285 Markers
Oon Off|
-38.5
-18.5
585
-68.5
Start 2.37500 GHz Stop 2.40500 GHz
#VBW 300 kHz Sweep 2.933 ms (1001 pts)

Res BW 100 kHz

FUNCTION FUNCTION ‘w1

F f 2.400 00 GHz £.521 dBm
N f 239899 GHz -49.387 dBm
3 All Markers Offl|
5
6
7
g More
0 3 20of2
1 £
< | @
IMSG %STATUS
Mode3 CH39

Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC

SEMSE:IMT) ALIGN AUTD 03:20:13PM Aug 16, 2022

Marker 2 2.498730000000 GHz

Avg Type: Log-Pwr Marker

TRACE[] 3456

PNO: Fast —»— Ttig:Free Run

Avg|Hold: 100/100 TYPE|I
DET|P 1T

IFGain:Low FAtten: 30 dB SelectMarker.
Mkr2 2.498 73 GHz 2
Ref Offset 1.5 dB
[ 1o g5iav Ref 21.50 dBm -47.200 dBm
s
Normal
1.80
-850
-185
a5 Delt
-38.5 '
-48.5
535 Fixed
-68.5
Start 2.47500 GHz Stop 2.50500 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts) offfl
FUNCTION WIDTH FUNCTION WALUE
2.483 50 GHz 9.693 dBm
2.498 73 GHz -47.200 dBm
i Properties»
5
6
7
8
9 More
0 3 10f2
1

~

MsG

% STATUS
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6. POWER SPECTRAL DENSITY TEST

6.1 LIMIT
FCC Part15.247,Subpart C
Section Test Item Limit Frequency Range Result
(MHz)
15.247(e) Power Spectral Densit =8 dBm 2400-2483.5 PASS
' P Y1 (RBW=23KH2) '

6.2 TEST PROCEDURE

. Set analyzer center frequency to DTS channel center frequency.
. Set the span to 1.5 times the DTS channel bandwidth.

. Set the RBW to: 100 kHz =2 RBW = 3 kHz.

. Set the VBW =3 x RBW.

. Detector = peak.

. Sweep time = auto couple.

. Trace mode = max hold.

. Allow trace to fully stabilize.

© 00 N o 0o A WDN P

. 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.

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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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
Frequency Limit (3KHz/dBm) Result
(dBm/3kHz)
2402 MHz 3.146 <8 PASS
2440 MHz 0.677 <8 PASS
2480 MHz 0.000 <8 PASS
Model CHOO

Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC SEMSE:INT)| ALIGN AUTO 02:56:41 PM Aug 15, 2022

Peak Search

Avg T : Log-P TRACE
R B2 NS 000 GPNH[)Z:WME .:.‘ Trig: Free Run A:;}HZIF:;‘I;lg‘In‘:r e Ty
IFGain:Low #Atten: 30 4B CET|P MR
NextPeak
Ref Offset 1.5 dB Mkr1 2.401 791 5 GHz
E%gBJ’div Ref 21.50 dBm 3.146 dBm
1.5 Next Pk Right
140 q‘
Next Pk Left
-8.50
-5
Marker Delta,
285
o Mkr—CF
-85
e Mkr—RefLvl
-65.5
More
Center 2.4020000 GHz Span 1.007 MHz 1of2
#Res BW 3.0 kHz #VBW 10 kHz Sweep 106.2 ms (1001 pts)
IMSG [%STATUS
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1



A I sb Page 42 of 52 Report No.: SHATBL2208018W01

Mode2 CH19

Agilent Spectrum Analyzer - Swept SA

RL RF 0@ A0 SEMSEINT]| ALIGNAUTO o2smozPMAuglE, 2022 [ 0 |
[Marker 1 2.440259814400 GHz | Avg Type: Log-Pwr TecE[L -3.5¢| FeakSearch
PNO: Wide -—»— T1rig:Free Run Avg[Hold: 100/100 Tv“l.'.
IFGain:Low #Atten: 30 dB DET|P MR
Ref Offset 15 dB Mkr1 2.440 259 8 GHz NextPeak
1L%gB.rdiv Ref 21.50 dBm 0.677 dBm
15 Next Pk Right
1.50 ‘
Next Pk Left
-8.50
-185
Marker Deltal
-2845
o Mkr—CF,
-85
s Mkr—RefLvl
B85
More
Center 2.4400000 GHz Span 1.015 MHz 1of2
#Res BW 3.0 kHz #VBW 10 kHz Sweep 107.1 ms {1001 pts)
IMSG %STATUS

Mode3 CH39

Agilent Spectrum Analyzer - Swept SA

RL RF S0G  AC SENSE:INT| ALIGH BUTO 02:58:40PM Aug 16, 2022 ﬁ
Marker 1 2.480019052250 GHz | Avg Type: Log-Pwr I REERET] eak Searc
PNO: Wide 50 1ig:Free Run Avg|Hold:>100/100 i |- 1
IFGainiLow  #Atten: 30 dB B[P MR
NextPeak
Ref Offset 15 dB Mkr1 2.480 019 1 GHz
19 geidiv__Ref 2150 dBm 0.000 dBm
e Next Pk Right
1.50 Q
Next Pk Left
-8.50
-5
Marker Deltal
=285
e Mkr—CF
-85
85 Mkr—RefLvl
-65.5
More
Center 2.4800000 GHz Span 1.003 MHz 1of2
#Res BW 3.0 kHz #/BW 10 kHz Sweep 105.7 ms (1001 pts)
IMSG %STATUS
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7. BANDWIDTH TEST
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7.1 LIMIT
FCC Part15.247,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.
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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
B Bandwidth % Bandwidth B Bandwidth
Frequency 6dB Bandvgs 9996 Bandwid 6d8 Bandwid Result
(KHz) (KHz) Limit(KHz)
2402 MHz 671.4 1030.8 2500KHz PASS
2440 MHz 676.6 1033.0 >500KHz PASS
2480 MHz 668.5 1035.7 >500KHz PASS
6dB Bandwidth &99% Bandwidth
Model CHOO
Agilent Spectrum Analyzer - Occupied BW
ICenter FreqR F2.40;00900;?;00 GHz $:nteFrj 52253?402000023 ﬁ::ld_‘\:;:l:um Riii'fiii“”ﬁﬁif e Frequency
HFGainLow . RAtten: 30 dB alriels: Radio Device: BTS
Ref Offset 1.5 dB
1 gsmw Ref 30.00 dBm
00 CenterFreq||
100 — — 2.402000000 GHz|
0.00
-10.0
-200
-30.0
-40.0
-50.0
-60.0
Center 2.402 GHz Span 2 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1ms ou Step
Occupied Bandwidth Total Power 17.5 dBm puto Man
1.0308 MHz Freqofiset
Transmit Freq Error 11.583 kHz OBW Power 99.00 % OHz
x dB Bandwidth 671.4 kHz x dB -6.00 dB
IMSG %STATUS
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Mode2 CH19

Report No.: SHATBL2208018W01

RL RF S0G  AC SENSEINT) ALIGN AUTO 02:42:52PM Aug 16, 2022
Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio 5td: None Frequency
—— Trig:Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radie Device: BTS
Ref Offset 1.5 dB
10 dBidiv Ref 30.00 dBm
fiLog
200 Center Freq(]
100 2.440000000 GHz|
000
100
200
.00
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 17.1 dBm
1.0330 MHz Freqoffset
Transmit Freq Error 11.503 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 676.6 kHz x dB -6.00 dB
(MSG %STATUS
Mode3 CH39
Agilent Spectrum Analyzer - Occupied BW
RL RF S0 SEMSE:INT] ALIGH AUTO 02:40:09 PM Aug 16, 2022
x dB -6.00 dB [ CenterFreq: 2.480000000 GHz Radio Std: None TracelDetector
—— Trig: Free Run Avg|Hold: 1010
#IFGain:Low #Atten: 30 dB Radic Device: BTS
Ref Offset 1.5 dB
10 dBrdiv Ref 21.50 dBm
fiLog
18 )
Lo Clear Write
-8.50
-18.5
285 Averagel|
385
-48.5
e Max Hold||
585
Center 2.48 GHz Span 2 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1ms Min Holdll
Occupied Bandwidth Total Power 17.2 dBm
1.0357 MHz Detector|
PeakP
Transmit Freq Error 12.620 kHz OBW Power 99.00 % Auto Man|
x dB Bandwidth 668.5 kHz x dB -6.00 dB
IMSG %STATUS
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8. PEAK OUTPUT POWER TEST

8.1 LIMIT
FCC Part15.247,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 9.14 9.07 30
CH19 2440 9.53 9.48 30
CH39 2480 9.76 9.71 30
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1



A I sb Page 47 of 52 Report No.: SHATBL2208018W01

EIRP Power
Togt Channe Frequency Pg%ﬁpi?g%ﬁé?d Antenna Gain FI,EOI\F,QVZr LIMIT
(MHz) (dBm) (dBi) (dBm) dBm
CHO 2402 9.14 -1.8 7.34 36
CH19 2440 9.53 -1.8 7.73 36
CH39 2480 9.76 -1.8 7.96 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.
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Duty cycle
Agilent Spectrum Analyzer - Swept SA
RL RF 50 @ AC SENSE:INT] ALIGN AUTO 02:32:02 PM Aug 16, 2022
Marker 1 11.4600 ms | Avg Type: Log-Pwr TRACE[ o345 6 Peak Search
PHO: Fast (50 1tig:Free Run T ‘H Rt
IFGain:Low #HAtten: 30 dB DET|P M FH M
NextPeak
Ref Offset 15 dB Mkr1 11.46 ms
1L%;iBJ'div Ref 21.50 dBm 10.62 dBm
&' Next Pk Right]|
15 g
1.80
Next Pk Left(|
-8.50
-18.5
Marker Delta
-285
- Mkr—-CF
-48.5
A Mkr—RefLvi|
-63.5
More
Center 2.402000000 GHz Span 0 Hz Tof2
Res BW 1.0 MHz #/BW 1.0 MHz Sweep 20.00 ms (1001 pts)
IMSG %STATUS
Ton Tp Duty cycle(%)
/ / 100
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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 Single-stageAntenna. 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
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RSE 30MHz-1000MHz

- RSE 1GHz-18GHz

XXX X XEND OF THE REPORT 3¢ % 3 % %
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