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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

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 testis not applicable in this Test Report.
(2)All tests are according to ANSI C63.10-2013.
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-02 Release date:2021-09-01 Version No.A/0
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2. GENERAL INFORMATION
2.1 GENERAL DESCRIPTION OF THE EUT

Product Name Smart Light Blub

Trade Name MKOPTO

Model Name MK-020011009287

Series Model MK-020011009285,100074055,100074057,
MK-020011009286,MK-020011009288,MK-02001100928
9

Model Difference Only the model name is different, the others are the
same.
The EUT is a Smart Light Blub
Operation 2402~2480 MHz
Frequency:

Modulation Type: |GFSK
Radio Technology: |BLE

Bluetooth Version: (5.1
Product Description Bluetooth

_ _ LE(Support 1M PHY)
Configuration:

Number Of

Channel: 40
Antenna_ ] Please refer to the Note 3.
Designation:

AntennaGain (dBi) |1.9dBi

Channel List Please refer to the Note 2.
Power Rating AC 120V/60Hz
Battery None

Hardware version number N/A

Software versionnumber N/A
Connecting I/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-02 Release date:2021-09-01 Version No.A/0
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2.

Channel List
Frequency Frequency Frequency Frequenc
Channel (MHz) Channel (MHz) Channel (MHZ) 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_}tigga Connector| Gain (dBi) | NOTE
On board
1 MKOPTO M K-OZZ%C;HOOQ PCB N/A 1.9dBi |BLE ANT
antenna
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-02 Release date:2021-09-01 Version No.A/0
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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

Emission Mode 7 : 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 Software For
RF Function Type Modulation type Ant Gain(dBi) Class Testing
BLE BLE GFSK 1.9 default RF test tool
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-02 Release date:2021-09-01 Version No.A/0
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2.4BLOCK DIGRAM SHOWING THE CONFIGURATION OF SYSTEM TESTED

Radiated Spurious EmissionTest

E-1 C-1
AC120V,50/60Hz EUT
Conduction Emission Test
C-1
AC Plu
g E-1 EUT
AC120V,50/60Hz
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-02 Release date:2021-09-01 Version No.A/0
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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
ltem| Equipment | Mfr/Brand Model/Type No. Length Note

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

Support units
Item| Equipment | Mfr/Brand Model Type No. Note

E-2 Notebook Lenovo |DESKTOP-USDEOQ09/00326-10000-00000-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 I/O cable should be specified the lengthincm in T Lengtha 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): V' i
A2LA Number: 6184.01
CNAS Number: CNAS L14531
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-02 Release date:2021-09-01 Version No.A/0
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2.7 MEASUREMENT UNCERTAINTY
The reported uncertainty of measurement y zU, 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 Unce rtainty
1 RF output power, conducted +0.958dB
2 Conducted spurious emissions +2.988dB
3 All emissions, radiated 30MHz-1GHz +2.50dB
4 All emissions, radiated 1GHz-18GHz +3.51dB
5 Occupied bandwidth +23.20dB
6 Power spectral density +0.886dB
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-02 Release date:2021-09-01 Version No.A/0
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2.8EQUIPMENTS LIST

2.8.1 Radiation Test equipment

Page 130f60

Report No.: SHATBL2111030WO01

Kind of Equipment Manufacturer Type No. Serial No. HELESME Calibrated until
number
Test Receiver R&S ESCI 100469 SHATBL-E003 2022.07.13
Spectrum Analyzer Agilent N9020A MY50200811 | SHATBL-E017 2022.07.13
Bilog Antenna SCHWARZBECK| VLUB 9168 01174 SHATBL-E008 2023.09.27
Horn Antenna SCHWARZBECK| BBHA 9120D 02014 SHATBL-E009 2023.09.27
Pre-Amplifier 2101010003500
(0.1M-3GHz) JPT JPA-10M1G35 1 SHATBL-EO005 2022.10.07
Pre-Amplifier JPA0118-55-30 {1910001800055
(1G-18GHz) JPT 3A 000 SHATBL-E006 2022.07.13
Temperature & DeLi DelLi N/A SHATBL-E016 | 2022.10.08
Humidity
Antenna/Turntable -
Controller Brilliant N/A N/A SHATBL-EO007 N/A
Test SW FALA EMC-RI(Ver.4A2) SHATBL-E046 N/A
2.8.2 RF Connected Test
i ) Manufactur ) equipment Calibrated
Kind of Equipment Type No. Serial No. )
er number until
16100054SNO1 | g iat) w006 | 2022.10.07
mea;wulrzlrgei?\ftveirt Set - o RPR3006W RPR6V€-20001
005 SHATBL-WO013 | 2022.10.07
Signal Analyzer Agilent N9020A MY57300196 SHATBL-W004 | 2022.10.07
Signal Generator Agilent N5182B MY 46240556 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-WO011 | 2022.10.07
Attenuator Agilent 8494B DC-18G SHATBL-WO009 | 2022.10.07
Attenuator Agilent 8496B DC-18G SHATBL-WO010 | 2022.10.07
ower splitter MNK MPD-DC/6-2 62315 G51 SHATBL-WO015 | 2022.10.07
P P S 62315 G52 | SHATBL-WO016 | 2022.10.07
. Chengdu ZBSF-C2400
Filter kangmaiwei | -2483.5-T3 N/A SHATBL-W021 N/A
Constant temperature THS-B6C-15
and humidity box KSON 0 6159K SHATBL-WO019 | 2022.01.26
Test SW FALA LZ-RF(Ver.LzZRF-03A3.1) SHATBL-WO020 N/A

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-02 Release date:2021-09-01 Version No.A/0
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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)&RSS-Gen Issue 5 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
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-02 Release date:2021-09-01 Version No.A/0
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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. I/O 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 Item —EUT Test Photos.

o

3.3 TEST SETUP

Vertical Reference
/ Ground Plane / Test Receiver

—— [ |
O O O O
40cm EUT Mo o 00
|_‘_ 1
80cm
|LISNh
|| [l n & ||

IN L

\ Horizontal Reference

Ground Plane

Note: 1.Support units were connected to second LISN.
2.Both of LISNs (AMN) are 80 cm from EUT and at least 80 cm

from other units and other metal planes support.

3.4EUT 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.

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-02 Release date:2021-09-01 Version No.A/0
S
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3.5TEST RESULTS

Temperature: |26 C Relative Humidity: 54%

Test Voltage: |AC 120V/60Hz Phase: L

Test Mode : Mode 7
No. Frequency Reading Correct Result Limit Margin Remark

(MHz) (dBuVv) (dB/m) (dBuV/m) (dBuV/m) (dB)

1 0.2220 33.53 10.08 43.61 62.74 -19.13 QP
2 0.2220 14.30 10.08 24.38 52.74 -28.36 AVG
3 0.4425 33.06 10.06 43.12 57.01 -13.89 QP
4 0.4425 12.21 10.06 22.27 47.01 -24.74 AVG
5 1.0723 31.15 9.94 41.09 56.00 -14.91 QP
6 1.0723 11.32 9.94 21.26 46.00 -24.74 AVG
7 2.6925 23.74 9.98 33.72 56.00 -22.28 QP
8 2.6925 4.39 9.98 14.37 46.00 -31.63 AVG
9 5.6895 14.37 10.09 24.46 60.00 -35.54 QP
10 5.6895 -0.27 10.09 9.82 50.00 -40.18 AVG
11 20.7959 10.06 10.91 20.97 60.00 -39.03 QP
12 20.7959 -2.04 10.91 8.87 50.00 -41.13 AVG

Remark:

1. Allreadings are Quasi-Peak and Average values.

2. Margin = Result (Result =Reading + Factor )-Limit
80.0 dBuy

0

_ \ FCC Part1d CE-Class B_QP

FCO Part] 5 CE-Class B_AVle

50

-

40 I by A

Y

30

] o 9
20 mﬁ\ﬂwﬁ%m ﬂr.u oy .‘§ ey WWHHM':@'?; W 1
B W

iy A e
Fpuby | w uu
10 h 10 2
0.0
0.150 0.500 0.800 (MHz] 5.000
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-02 Release date:2021-09-01 Version No.A/0
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Temperature: 26 C Relative Humidity: [54%

Test Voltage  |AC 120V/60Hz Phase: N

Test Mode Mode 13
No. Frequency Reading Correct Result Limit Margin Remark

(MHz) (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB)

1 0.2220 33.03 10.36 43.39 62.74 -19.35 QP
2 0.2220 13.81 10.36 24.17 52.74 -28.57 AVG
3 0.3660 31.70 10.29 41.99 58.59 -16.60 QP
4 0.3660 13.03 10.29 23.32 48.59 -25.27 AVG
5 1.2120 32.10 10.16 42.26 56.00 -13.74 QP
6 1.2120 11.51 10.16 21.67 46.00 -24.33 AVG
7 2.3775 24.20 10.24 34.44 56.00 -21.56 QP
8 2.3775 5.78 10.24 16.02 46.00 -29.98 AVG
9 6.1574 16.94 10.17 27.11 60.00 -32.89 QP
10 6.1574 -0.44 10.17 9.73 50.00 -40.27 AVG
11 15.2475 11.34 10.30 21.64 60.00 -38.36 QP
12 15.2475 -2.13 10.30 8.17 50.00 -41.83 AVG

Remark:

1. Allreadings are Quasi-Peak and Average values.

2. Margin = Result (Result =Reading + Factor )-Limit
80.0 dBuY

70

60 FLC Part15 CE-Class B_QP

FCO Pq

=
=

15 CE-Class B_AVe
50

—

h
40 L P L

T i

==V

9
SIS AR N I
11
20 WMWMMM ‘ﬂ'h.n,..‘kl W"'hm% W}dﬁ” TlUL il ||L'U"l Ly 4
\,‘“f it
1o
10 o 3
0.0
0.150 0.500 0.800 [MHz] 5.000
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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 onPart15.205(a)&209(a), RSS-Gen Issue 5 and RSS-247 Issue 2,
February 2017 (5.5) limit in the table and according to ANSI C63.10-2013below has to be
followed.

Page 180f60 Report No.: SHATBL2111030WO01

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

Frequencies Field Strength Measurement Distance
(MH2) (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 g
88~216 150 3
216~960 200 3
Above 960 500 3

LIMITS OF RADIATED EMISSION MEASUREMENT (Above 1000MHz)

FREQUENCY (MHz)

(dBuV/m) (at 3M)

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 45-5.15
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 13.25-13.4
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-02 Release date:2021-09-01 Version No.A/0
S
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FREQUENCY (MHz) FREQUENCY (MHz) FREQUENCY (GHz)
0.090 - 0.110 149.9 - 150.05 9.0-9.2
0.495 - 0.505 156.52475 - 156.52525 9.3-9.5

2.1735 - 2.1905 156.7 - 156.9 10.6 - 12.7
3.020 - 3.026 162.0125 - 167.17 13.25 - 13.4
4125 - 4.128 167.72 - 173.2 14.47 - 14.5

417725 - 4.17775 240 — 285 15.35 - 16.2
4.20725 - 4.20775 322-3354 17.7-21.4
5.677 - 5.683 399.9 - 410 22.01 - 23.12
6.215 - 6.218 608 - 614 23.6 - 24.0
6.26775 - 6.26825 960 - 1427 31.2- 318
6.31175 - 6.31225 1435 - 1626.5 36.43 - 36.5
8.291 - 8.294 1645.5 - 1646.5 Above 38.6
8.362 - 8.366 1660 - 1710
8.37625 - 8.38675 1718.8 - 1722.2
8.41425 - 8.41475 2200 - 2300
12.29 - 12.293 2310 - 2390

12.51975 - 12.52025 2483.5 - 2500

12.57675 - 12.57725 2655 - 2900
13.36 - 13.41 3260 — 3267
16.42 - 16.423 3332 - 3339

16.69475 - 16.69525 3345.8 - 3358

16.80425 - 16.80475 3500 - 4400

255 - 25.67 4500 - 5150

37.5-38.25 5350 - 5460
73-74.6 7250 - 7750
74.8 - 75.2 8025 — 8500
108 — 138

Shanghai ATBL Technology Co., Ltd.

Number:SHATBL-W-02 Release date:2021-09-01 Version No.A/0
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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/iQP/AV)
200Hz (From 9kHz to 0.15MHz)/
RB / VB (emission in restricted 9KHz (From 0.15MHz to 30MH2z);
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-02 Release date:2021-09-01 Version No.A/0
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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-02 Release date:2021-09-01 Version No.A/0
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4.3 TEST SETUP
(A) Radiated Emission Test-Up Frequency Below 30MHz

Loop Antenna

EUT am o

-—
—
|
Spectrum

Ground Plane J Coamal Cable Analyzer

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

E-l— 3m —e
Turntable : : 4
t —
\\ EUT m te dm
——————— Spectrum
]D'Em Analyzer

%L

Coaxial Cable

Ground Plane —

(C) Radiated Emission Test-Up Frequency Above 1GHz

EUT
__________ | Armplifier

Turntable 1m to 4m Spectrum

! Analyzer
——M— e
Ground Plane J /

Coamial 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
eguation 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) (dBuV/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-02 Release date:2021-09-01 Version No.A/0
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4.6 TEST RESULTS

Temperature: 23.0C Relative Humidtity: 59%RH
Test Voltage: AC120V Polarization: -
Test Mode: TX Model/2/3

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)

\ Relative "
Temperature |26 C Humidity 56%
Test Voltage |AC 120V/60Hz Polarization |Horizontal
Test Mode [Mode 1

Mode 1- Horizontal

| — PEAK — H PEAK — Peak Limit — Average Limit
80,
70
60
50 3 r
¥ I
40 I 4
= X
= 30 R 6
g 2 X X
- 20 1 X
; JWJWAWW
10 ‘
i
10 ‘
30 40 B0 80 100 400 700 1000
(MHz}
Level(d Limit(dB | Margin( | Ant.F/G.(d | Amp.G.(d | Cbl.L.

Mk. | Freq.(MHz) 1 givimy | uvim) dB) B/m) B) @s) | POl
1 40.630322 11.7 40.0 28.3 14.1 32.4 0.8 H
2 95.930246 21.2 43.5 22.3 9.9 32.9 1.3 H
3 167.530266 41.5 43.5 2.0 13.4 32.8 1.7 H
4 251.621191 31.4 46.0 14.6 11.6 32.7 2.6 H
5 449.555842 24.1 46.0 21.9 14.3 324 2.8 H
6 849.544511 24.5 46.0 21.5 19.5 31.9 3.6 H
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. Relative 0
Temperature |26 C Humidity 56%
Test Voltage |AC 120V/60Hz Polarization |Vertical
Test Mode [Mode 1

Mode 1-Vertical

— PEAK — W PEAK — Peak Limit Awverage Limit

80,

70

60

501 I-

I
40 : 3 1
X X 5 6

304

2 it
|
|

(dBuv)

=

-104

30 40 60 80 100 400 700 1000
(MHz}
| Freq | SV CITEGE | Nergh [ AT GO | ATp ST SOl T o
1 35.313041 12.7 40.0 27.3 134 32.3 0.8 Vv
2 64.886534 17.3 40.0 22.7 11.8 32.8 0.8 \%
3 167.530266 31.5 43.5 12.0 134 32.9 1.7 \%
4 286.479617 31.8 46.0 14.2 12.5 32.7 2.6 \%
5 429.522800 25.6 46.0 20.4 15.5 324 2.7 \%
6 849.544511 24.6 46.0 21.4 21.0 31.9 3.6 Vv
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(30MHz -1000MHz)

. Relative
)

Temperature |26 C Humidity 56%

Test Voltage |AC 120V/60Hz Polarization |Horizontal

Test Mode |Mode 2

Mode 2- Horizontal
— PEAK — H PEAK —PQpP — Peak Limit Average Limit
80
704
60-
50+ I-
4 I
40 | ;( X R
) 2
=1 1 [
% 3[] A %
20 1
X | b
1[]' |
” |
—10' |
30 40 60 80 100 400 700 1000
(MHZ)
Level(d Limit(dB | Margin( | Ant.F/G.(d | Amp.G.(d | Cbl.L.

Mk. | Freq.MH2) | g vymy | uvim) dB) B/m) B) @p) | Por
1 45.455076 13.4 40.0 26.6 13.8 325 0.8 H
2 64.886534 26.8 40.0 13.2 11.8 32.7 0.8 H
3 143.326064 36.4 43.5 7.1 13.7 32.9 1.3 H
4 167.236797 39.3 43.5 4.2 13.4 32.8 1.7 H
5 262.895528 33.9 46.0 12.1 11.9 32.7 2.6 H
6 849.544511 24.9 46.0 21.1 19.5 31.9 3.6 H
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. Relative 0
Temperature |26 C Humidity 56%
Test Voltage |AC 120V/60Hz Polarization |Vertical
Test Mode [Mode 2

Mode 2-Vertical

— PEAK — W PEAK — Peak Limit Awverage Limit
80,
70
60
50 r
40 ' : I 1
s L 5
2 30 [
2 2 i X
204 i *
: WMWWW
104 ‘
i |
i |
30 40 60 80 100 400 700 1000
(MHz}
Level(d Limit(dB | Margin( | Ant.F/G.(d | Amp.G.(d | Cbl.L.

Mk. | Freq.(MH2) | givm) | uvim) dB) B/m) B) @s) | POl
1 38.683874 11.4 40.0 28.6 13.9 32.3 0.8 Vv
2 65.803061 18.5 40.0 21.5 11.6 32.8 0.8 \
3 167.236797 34.2 43.5 9.3 13.4 32.9 1.7 V
4 286.479617 33.3 46.0 12.7 12.5 32.7 2.6 \
5 429.522800 26.6 46.0 19.4 15.5 324 2.7 \%
6 849.544511 24.2 46.0 21.8 21.0 31.9 3.6 \
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(30MHz -1000MHz)

. Relative
0,
Temperature |26 C Humidity 56%
Test Voltage |AC 120V/60Hz Polarization |Horizontal
Test Mode Mode 3
Mode 3- Horizontal
— PEAK — H PEAK —PQpP — Peak Limit Average Limit
80
70
60
50 4 I-
7 w |
40 I X 5
= 2 X 8
é 301 X X

e

1[]' |

—10' |

30 40 B0 80 100 400 700 1000
(MHz)
| Frea ey | b | LSS | VEGRC ATESE | ARG G T
1 44.979410 14.9 40.0 25.1 13.8 325 0.8 H
2 65.457856 27.9 40.0 12.1 11.7 32.8 0.8 H
3 143.326064 37.5 43.5 6.0 13.7 32.9 1.3 H
4 167.236797 41.0 43.5 25 13.4 32.8 1.7 H
5 286.479617 32.9 46.0 13.1 12.5 32.7 2.7 H
6 527.320468 26.1 46.0 19.9 15.1 325 3.0 H
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. Relative 0
Temperature |26 C Humidity 56%
Test Voltage |AC 120V/60Hz Polarization |Vertical
Test Mode [Mode 3

Mode 3-Vertical

— PEAK — W PEAK — Peak Limit Awverage Limit

80,

704

60

504

—

S

40 I 3
X

30 % &
20/ 1 X I
L s

-104 |

(dBuv)

30 40 60 80 100 400 700 1000
(MHz}
| Freq | SV CITEGE | Nergh [ AT GO | ATp ST SOl T o
1 38.683874 11.8 40.0 28.2 13.9 32.3 0.8 Vv
2 65.343191 17.5 40.0 225 11.7 32.8 0.8 \%
3 167.236797 33.7 43.5 9.8 134 32.9 1.7 \%
4 286.479617 33.1 46.0 12.9 12.5 32.7 2.6 \%
5 429.522800 26.1 46.0 19.9 15.5 324 2.7 \%
6 849.544511 23.3 46.0 22.7 21.0 31.9 3.6 Vv
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(1000MHz -18000MHz)

Temperature (26 C ﬁﬁ:ﬁﬂj\/l?y 56%
Test Voltage |AC 120V/60Hz Polarization |Horizontal
Test Mode |Mode 1
Model-Horizontal
Crre — —ave —FOK “ava TR
. ‘ kb b gV i M
o x g L AR wwwmwmww
2] e
1
| | |
| o e | b | GRS | Mgt [ AnCESE | Ame S Gl T oy
Peak
1 1230.000000 32.4 74.0 41.6 20.7 57.3 2.3 H
2 1970.000000 39.8 74.0 34.2 21.8 50.5 2.7 H
3 2544.000000 42.0 74.0 32.0 23.0 50.3 2.8 H
4 4190.250000 42.7 74.0 31.3 24.5 50.1 3.4 H
5 8365.500000 48.0 74.0 26.0 26.4 48.6 5.0 H
6 16839.750000 59.6 74.0 14.4 30.9 47.4 6.8 H
Avg
1 1230.000000 21.2 54.0 32.8 20.7 57.3 2.3 H
2 1970.000000 29.0 54.0 25.0 21.8 50.5 2.7 H
3 2544.000000 30.3 54.0 23.7 23.0 50.3 2.8 H
4 4190.250000 32.5 54.0 21.5 24.5 50.1 3.4 H
5 8365.500000 38.5 54.0 15.5 26.4 48.6 5.0 H
6 16839.750000 50.6 54.0 3.4 30.9 47.4 6.8 H
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. Relative 0
Temperature |26 C Humidity 56%
Test Voltage |AC 120V/60Hz Polarization |Vertical
Test Mode [Mode 1

Mode 1- Vertical

[=reax AVG PEA]

1000 4800 To00 10000 18000
MM

| g | S | TS| Magnl [ ATCEST [ ATEGE TGO oy

Peak

1 1154.000000 324 74.0 41.6 20.8 57.3 2.2 \%

2 1983.000000 40.5 74.0 33.5 22.1 50.3 2.7 Vv

3 2460.000000 43.1 74.0 30.9 23.3 50.2 2.8 \%

4 3891.000000 43.3 74.0 30.7 24.7 50.2 3.2 Vv

5 7986.750000 49.2 74.0 24.8 26.9 48.6 4.9 \%

6 16837.500000 60.0 74.0 14.0 314 47.4 6.8 \%

Avg

1 1154.000000 21.0 54.0 33.0 20.8 57.3 2.2 \%

2 1983.000000 29.3 54.0 24.7 22.1 50.3 2.7 Vv

3 2460.000000 35.8 54.0 18.2 23.3 50.2 2.8 \%

4 3891.000000 33.3 54.0 20.7 24.7 50.2 3.2 Vv

5 7986.750000 40.0 54.0 14.0 26.9 48.6 4.9 \%

6 16837.500000 51.3 54.0 2.7 314 47.4 6.8 \%
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(1000MHz -18000MHz)

. Relative 0
Temperature |26 C Humidity 56%
Test Voltage |AC 120V/60Hz Polarization |Horizontal
Test Mode [Mode 2

Mode2-Horizontal

[Zrax — ANG — P — AVG — Pk Limt

: e : v.w\. A
E nn% Lo AN WWM\W
20 .-«w/\—v—"v|

| rroaun | SeveGT TS | Mg ARG A S [ T oy

Peak

1 1336.000000 32.4 74.0 41.6 20.8 57.3 2.3 H

2 2037.000000 40.9 74.0 33.1 22.0 50.1 2.7 H

3 2589.000000 41.3 74.0 32.7 23.1 50.5 2.9 H

4 3900.750000 42.5 74.0 31.5 24.3 50.2 3.2 H

5 6724.500000 46.5 74.0 27.5 25.5 48.9 4.3 H

6 16848.000000 59.5 74.0 14.5 30.9 47.4 6.8 H

Avg

1 1336.000000 21.4 54.0 32.6 20.8 57.3 2.3 H

2 2037.000000 30.2 54.0 23.8 22.0 50.1 2.7 H

3 2589.000000 29.8 54.0 24.2 23.1 50.5 2.9 H

4 3900.750000 33.1 54.0 20.9 24.3 50.2 3.2 H

5 6724.500000 37.3 54.0 16.7 25.5 48.9 4.3 H

6 16848.000000 50.4 54.0 3.6 30.9 47.4 6.8 H
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. Relative 0
Temperature |26 C Humidity 56%
Test Voltage |AC 120V/60Hz Polarization |Vertical
Test Mode [Mode 2

Mode2-Vertical

[ = = TR

00 - T oo THO00

e | Freq | el [ O TG [ ATCIS [ ATE S TG T o
Peak

1 1162.000000 32.3 74.0 41.7 20.8 57.3 2.2 \%
2 1993.000000 40.9 74.0 33.1 22.1 50.2 2.7 Vv
3 2454.000000 43.2 74.0 30.8 23.3 50.2 2.8 \%
4 3993.000000 42.7 74.0 31.3 24.8 50.1 3.3 Vv
5 7403.250000 47.9 74.0 26.1 26.5 48.8 4.6 \%
6 16831.500000 60.1 74.0 13.9 314 47.4 6.8 \%
Avg

1 1162.000000 20.3 54.0 33.7 20.8 57.3 2.2 \%
2 1993.000000 30.0 54.0 24.0 22.1 50.2 2.7 Vv
3 2454.000000 32.1 54.0 21.9 23.3 50.2 2.8 \%
4 3993.000000 35.1 54.0 18.9 24.8 50.1 3.3 Vv
5 7403.250000 39.1 54.0 14.9 26.5 48.8 4.6 \%
6 16831.500000 52.0 54.0 2.0 314 47.4 6.8 \%
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(1000MHz -18000MHz)

. Relative 0
Temperature |26 C Humidity 56%
Test Voltage |AC 120V/60Hz Polarization |Horizontal
Test Mode [(Mode 3

Mode 3- Horizonta

[=reax AT PEAK AN Peok Limd Average Lk |

4000
(T

| ra | ST TS | W[ AR | A S G T oy

Peak

1 1142.000000 32.5 74.0 41.5 20.7 57.3 2.2 H

2 1876.000000 38.1 74.0 35.9 21.8 51.9 2.6 H

3 2449.000000 42.3 74.0 31.7 22.8 50.2 2.8 H

4 3982.500000 42.5 74.0 31.5 24.3 50.1 3.3 H

5 9445.500000 53.7 74.0 20.3 27.2 48.6 54 H

6 16831.500000 59.0 74.0 15.0 30.9 47.4 6.8 H

Avg

1 1142.000000 21.0 54.0 33.0 20.7 57.3 2.2 H

2 1876.000000 27.4 54.0 26.6 21.8 51.9 2.6 H

3 2449.000000 29.8 54.0 24.2 22.8 50.2 2.8 H

4 3982.500000 33.1 54.0 20.9 24.3 50.1 3.3 H

5 9445.500000 43.4 54.0 10.6 27.2 48.6 54 H

6 16831.500000 51.0 54.0 3.0 30.9 47.4 6.8 H
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. Relative 0
Temperature |26 C Humidity 56%
Test Voltage |AC 120V/60Hz Polarization |Vertical
Test Mode [Mode 3

Mode 3- Vertical

=

AVG T Zverage Let

4000
Mz}

| Fea (i) | ot | s | Ve gn( [ ATCEEE [ AmSE SO T
Peak
1 1141.000000 32.7 74.0 41.3 20.7 57.3 2.2 \Y
2 1822.000000 40.5 74.0 33.5 21.7 52.7 2.6 \Y
3 2460.000000 42.8 74.0 31.2 23.3 50.2 2.8 \%
4 4283.250000 43.1 74.0 30.9 24.8 50.1 3.4 \
5 7982.250000 48.5 74.0 25.5 26.9 48.6 4.9 \%
6 16827.000000 59.9 74.0 14.1 31.4 47.4 6.8 \
Avg
1 1141.000000 21.2 54.0 32.8 20.7 57.3 2.2 \Y
2 1822.000000 31.9 54.0 22.1 21.7 52.7 2.6 \Y
3 2460.000000 34.1 54.0 19.9 23.3 50.2 2.8 \%
4 4283.250000 33.7 54.0 20.3 24.8 50.1 3.4 \Y
5 7982.250000 40.3 54.0 13.7 26.9 48.6 4.9 \%
6 16827.000000 51.3 54.0 2.7 31.4 47.4 6.8 \
Note:
1. Factor=Ant.Factor+cable loss-Amp.Gain .
2. Level contains the factor; Margin=Limit-Level.
3. Other 18G-25G Emission detected are more than 20dB below the limit.
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AT 3l
4.6TEST RESULTS (Restricted Bands Requirements)

GFSK-Low
Horizontal

— PEAK — H PEAK — Peak Limit — Average Limit

120

110+

1004

60

504

40 Y |

304 i i
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

2381.661401

36.6

54.0

17.4

22.7

50.2

2.8

I

2390.000000

45.1

54.0

8.9

22.8

50.2

2.8

Vertical

— PEAK

— WV PEAK

— Peak Limit

— Average Limit

120

110

1004

90

80

(dBu\v)

70

60

504

40/

304

2310
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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 2382.704807 34.9 54.0 19.1 23.1 50.2 2.8 \%
2 2390.000000 42.5 54.0 11.5 23.1 50.2 2.8 \Y
GFSK-Low
Horizontal
— PEAK — HPEAK — Peak Limit Average Limit
120+
110+
100+
a0+
2 80
@
-
= 70
60+
. " ]
SU-WM
401 i
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) ’
Peak:

1 2381.139869 46.1 74.0 27.9 22.7 50.2 2.8 H
2 2390.000000 46.9 74.0 27.1 22.8 50.2 2.8 H
Vertical
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— PEAK — VW PEAK — Peak Limit — Average Limit

120+

110+

100+

90+

804

{(dBuV)

70
60+

40' |

30' |
2310 2440
{MHz}

MK. Frequency Level Limit Margin Ant.F/G. | Amp.G. | Cbl.L.

(MHz) (dBuv/m) | (dBuV/m) (dB) (dB/m) (dB) @s) | PO

Peak:
1 2379.706246 45.0 74.0 29.0 23.1 50.2 2.8 Y
2 2390.000000 45.0 74.0 29.0 23.1 50.2 2.8 V
GFSK-High
Horizontal

— PEAK — H PEAK — Peak Limit — Average Limit

120+

110+

100+

90

804

(dBuv)

70

60+

504

40 ‘

30 |

2440 2500
{MHz}
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MkK.

Frequency Level Limit Margin Ant.F/G. | Amp.G. Chbl.L. Pol
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) (dB) (dB) '
AVG
1 2483.500000 44.6 54.0 9.4 22.9 50.2 2.8 H
2 2485.768703 42.8 54.0 11.2 22.9 50.2 2.8 H
Vertical
— PEAK — W PEAK — Peak Limit Awverage Limit
1204
1104
100+
a0
2 s0]
@
=
= 70
60
50 i
r 2
40
30' | |
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) ol
AVG
1 2483.500000 42.4 54.0 11.6 23.3 50.2 2.8 \%
2 2487.460087 39.6 54.0 14.4 23.3 50.2 2.8 \%
GFSK-High
Horizontal
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— PEAK — H PEAK — Peak Limit Average Limit |
120
110
100
90
2 80
@
-
= 704
60 i3
Y A
501
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) '
Peak:

1 2483.500000 51.1 74.0 22.9 22.9 50.2 2.8 H
2 2486.191442 50.9 74.0 23.1 22.9 50.2 2.8 H
Vertical

— PEAK — W PEAK — Peak Limit Average Limit
120
110
100
90
% 80- m
@
=
= 704
B0 v
301 i XM
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) '
Peak:
1 2483.500000 50.1 74.0 23.9 23.3 50.2 2.8 Y,
2 2486.251839 49.1 74.0 24.9 23.3 50.2 2.8 \Y

Shanghai ATBL Technology Co., Ltd.
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5. CONDUCTED SPURIOUS & BAND EDGE EMISSION

51LIMIT

According to FCC section 15.247(d)&RSS-247 Issue 2, 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.

5.2TEST 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

LI O

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-02 Release date:2021-09-01 Version No.A/0
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Report No.. SHATBL2111030W01

Temperature: 25°C

Relative Humidity: |50%RH

AC120V

Test Voltage:

Test Mode: TX Mode 1/2/3

Model CHOO

Agilent Spectrum Analyzer - Swept SA

RL RF S0w  AC SEMSEINT]

ALIGN AUTO 05:50:54 PMDec 01, 2021

Marker 2 2.560440000000 GHz Avg Type: Log-Pwr acE[[ 55 8 Marker
PNO: Fast T3 Trig: Free Run Bvg[Hold:» 1001100 T [ i
IFGain:Low PFAtten: 30 dB o Marker Table
Mkr2 2.560 4 GHz||on Off
Ref Offset 1 dB =0
f 10 gicis Ref 21.00 dBm -46.797 dBm
nao MarkerCount’
100 [Off]
-9.00
-19.80 ¢Bm|
S50 Couple
0 Markers
39.0 A o of
v
-48.0
590 N P T ittt st
-63.0 |
Start 30 MHz Stop 3.000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 283.9 ms (1001 pts)

24030GHz
2560 4 GHz

4193 dBm
-16.797 dBm

SowO~NANLRWY

-

RL RF S0w  AC SEMSEINT]

FUNCTION FUNC

All Markers Off|

More
i 20f2

ﬂb sTaTUS

ALIGN AUTO

05:52:23 PMDec 01, 2021

Marker 2 2.560440000000 GHz

PHO: Fast (50 Trig: Free Run

Avg Type: Log-Pur Marker

TRACE‘
Avg[Hold: 317100

TYPE|M
DET‘F‘ MNKMHNN

IFGain:Low PAtten: 30 dB SelectMarker
»
Mkr2 2.560 GHz 2
Ref Offset 1 dB
10 gBicly__Ref 21.00 dBm -47.950 dBm
.o
Normal
1.00
-9.00
-19.80 Bm|
-19.0
280 Delt
-39.0 7'
-48.0 oy etV
90 = Fixed
-63.0
Start 2.00 GHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.198 s (1001 pts) offll

2391 GHz
2560 GHz

3.8563 dBm
-47.950 dBm

SowO~NANLRWY

~

MsG

— FUNCTION FUNCTION wIDTH

FUNCTION WALLIE

Properties»

More
i 10f2

% STATUS

Shanghai ATBL Technology Co., Ltd.

Number:SHATBL-W-02 Release date:2021-09-01 Version No.A/0
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Mode2 CH19
Agilent Spectrum Analyzer - Swept SA
RL RF S0 AC SEMSE!INT] ALIGN AUTD 05:14:08 PMDec 13, 2021
Marker 2 2.319870000000 GHz Bug Type: Log-Pur Tace[l - 55| racelDetector
PHO: Fast ) Trig:Free Run TEET\P MHNN M
IFGain:Low BAtten: 30 dB Select Trace
Ref Offset 1 dB Mkr2 2.319 9 GHz 1
[ 1o gy Ref 21.00 dBm -50.392 dBm
1o 1
Clear Write|
100
-9.00
-15.73 ciBm)|
-18.0
290 Trace Average]
-390 .2
-49.0 Lﬂ. U\. |
e - > drsib b Max Hold]
-65.0
Start 30 MHz Stop 3.000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 283.9 ms (1001 pts) Min Hold
| N 1 f 24387 GHz 4.189 dBm
N 1 f 23199 GHz $50.392 dBm o
3 View Blank
4 e
5 View
6
7
: More
10 1 10f3
1 o
< | =

SLIGNAUTO  |0S1I0PMDec13,20el | . . |
Avg Type: Log-Pwr TRacE[[Z 345 5 Trace/Detector

Marker 2 24.310000000000 GHz |

PNO: F 7 Trig:Free Run Y
FGainiL o ' aten: 30 4B wer” 111 Select Trace
Mkr2 24.310 GHz 1
Ref Offset 1 dB
i geuaiv Ref 21.00 dBm -46.554 dBm
110jal
Clear Write|
100
900
-15.73 ciBm)|
-18.0
290 Trace Average]
k| a2
-19.0 '
I N
50 it ks, Max Hold]
-65.0
Start 2.00 GHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.198 s (1001 pts) Min Hold
B P FUNCTION WIDTH /A
2.437 GHz 3.742 dBm
24310 GHz -46.554 dBm i
3 View Blank
a4 .
5 View
[
7
g More|
0 3 10f3
1 -
< | @
IMSG EbSTATUS
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Mode3 CH39
Agilent Spectrum Analyzer - Swept SA
ALIGN AUTD 0 Pr Dec 01, 2021
Marker 2 2.560440000000 GHz \ Bug Type: Log-Pwr wacE[osa5 e | 1Tace/etector
PHO: Fast (0 Trig: Free Run Tw‘
IFGain:Low #Atten: 30 dB DET|P MR Select Trace’
Mkr2 2.560 4 GHz 1
Ref Offset 1 dB
f1ogzian  Ref 21.00 dBm -46.436 dBm
110 1
Clear Write|
1.00
-9.00
=16.93 ciBim)|
-18.0
230 Trace Average]|
330 2
-49.0 "j ’
580 | e - WIS i Max Hold|
3.0
Start 30 MHz Stop 3.000 GHz
Res BW 100 kHz #BW 300 kHz Sweep 283.9 ms (1001 pts) Min Hold
<[ v [ FUNCTION ]
N o1 f 24803 GHz 2,560 dBm
N o1 f 2560 GHz 46.436 dBm "
3 View Blank
a View’
5
[
7
[
9
RL RF S0Q  AC SEMNSEINT| ALIGN AUTOD 05:54:05 PMDec 01, 2021
Marker 2 2.560440000000 GHz Avg Type: Log-Pwr TRACE[ 0345 6 Trace/Detector
PHO: Fast () Trig: Free Run Y |‘F“NNNNN
IFGain:Low BAtten: 30 dB - Select Trace
Mkr2 2.560 GHz 1
Ref Offset 1 dB
f 10 geicivRer 21.00 dBm -46.659 dBm
1.0fac
Clear Write
100
-9.00
-16.93 ciBm)|
-19.0
-29.0
Eh| 7’2
R Wi IR T P L s T
550 M,W%MM P e
-63.0
Start 2.00 GHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.198 s (1001 pts) Min Hold
[ v [ FUNCTION [ FUNCTION W
2.483 GHz 2.990 dBm
2560 GHz -46.659 dBm
View Blank.
View
More
3 10f3
8
| =
%STATUS
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-02 Release date:2021-09-01 Version No.A/0
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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 SEMNSEINT| ALIGN AUTD 05:31:05 PMDec 01, 2021 Mark
Marker 2 2.399450000000 GHz ) Avg Type: Log-Pwr TRACE[L - 545 g arker
PHO: Fast Trig: Free Run Avg|Hold:> 1001100 Y “p‘ i
IFGain:Low #Atten: 30 dB o Marker Table
Mkr2 2.399 45 GHz||on Off
Ref Offset 1 dB =
f 10 giciv Ref21.00 dBm -42.099 dBm
na Marker(:ountb
1.00 [off]
-9.00
180 ’T Couple
290 Markers
[o] Off|
£ & n Off
490 e
-58.0
590
Start 2.37500 GHz Stop 2.40500 GHz
#VBW 300 kHz Sweep 2.933 ms (1001 pts)

Res BW 100 kHz

DEL TRC] FLNCTION
F f 2.400 00 GHz 15,799 dBm
N f 2.399 45 GHz 42,099 dBm
3
4 All Markers Offfj
5
6
7
g More|
0 3 20f2
1 o8
< | =
IMSG %STATUS
Mode3 CH39

Agilent Spectrum Analyzer - Swept SA

S0Q  AaC

SEMSE:IMT)

ALIGN AUTD 05:33:30 PM Dec 01, 2021

Marker 2 2.485980000000 GHz | Bug Type: Log-Pur P Marker
PHO: Fast (5 Trig: Free Run Avg|Hold:> 100/100 T “p‘ ke Nlr\‘l
IFGain:Low H#Atten: 30 dB o Marker Table
MKkr2 2.485 98 GHz||on Off
Ref Offset 1 dB =0
f 1oz Ref 21.00 dBm -45.422 dBm
no MarkerCount.
100 [off]
-9.00
-190 LE Couple|
290 Markers|
[o] off
38,0 0 n —
430 e e
-58.0
-63.0
Start 2.47500 GHz Stop 2.50500 GHz
Res BW 100 kHz #V/BW 300 kHz Sweep 2.933 ms (1001 pts)

248350 GHz
2.485 98 GHz

-16.928 dBm
-45.422 dBm

SOV NANRW

~

MsG

FUNCTION WIDTH

FUNCTION YALLIE

FUNCTION

All Markers Offjj

More
2 0f2

% STATUS

Shanghai ATBL Technology Co., Ltd.
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6. POWER SPECTRAL DENSITY TEST

6.1LIMIT
FCC Part15.247,Subpart C
Section Test Item Limit Frequency Range Result
(MH2z)
15.247(e) Power Spectral Density <8 dBm 2400-2483.5 PASS
' (RBW=3KH?z) ’

6.2 TEST PROCEDURE

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

. Set the RBW to: 100 kHz = 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 W DN 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-02 Release date:2021-09-01 Version No.A/0
S



A I 3[‘? Page 470f60 Report No.. SHATBL2111030W01

6.5 TEST RESULTS

Temperature: 25°C Relative Humidity: |60%RH
Test Voltage: AC120V Test Mode: TX Model/2/3
Power Density o
Frequency Limit (3KHz/dBm) Result
(dBm/3kHz)
2402 MHz -11.001 <8 PASS
2440 MHz -11.245 <8 PASS
2480 MHz -12.132 <8 PASS
Model CHOO
Agilent Spectrum Analyzer - Swept SA
RL RF S0@  AC SENSE:INT ALIGNAUTO 03:47:33PMNov23, 2021 [ |
[Marker 1 2.401943673050 GHz | _ Avg Type: Log-Pwr TRACE[L- 356 Peak Search
PRO: Wide o 17ig: Free Run Avg|Hold:>100/100 T;ETI;’IN i
IFGain:Low #Atten: 30 4B
Mkr1 2.401 943 7 GHZ pextPeak
E%gBJ’div E;ffozﬁ'ls.e(;(; ggm -11.001 dBm
o Next Pk Right
1.00
. ’ Next Pk Left
-19.0
Marker Delta
-29.0
. Mkr—CF
-49.0
3.0 Mkr—RefLvl
-69.0
More
Center 2.4020000 GHz Span 1.104 MHz 1of2
Res BW 3.0 kHz #VBW 10 kHz Sweep 116.5 ms (1001 pts)
IMSG %STATUS
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-02 Release date:2021-09-01 Version No.A/0
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Mode2 CH19

Agilent Spectrum Analyzer - Swept SA

RL RF 0@ A0 SEMSEINT]| ALIGNAUTO 03500 PMMov2s,2021 [ ]
[Marker 1 2.440033286500 GHz | Avg Type: Log-Pwr wace[-3155| [eakSearch
PHO: Wide 5 Trig: Free Run Avg|Hold:>100/100 Tv“l.'.
IFGain:Low #Atten: 30 dB CET|P MR
Ref Offset 1 dB Mkr1 2.440 033 3 GHz NextPeak
1L%gB.rdiv Ref 21.00 dBm -11.245 dBm
1.0 Next Pk Right
1.00
Next Pk Left
-9.00 ’
-19.0
Marker Deltal
-29.0
o Mkr—CF
-49.0
e Mkr—RefLvl
630
More
Center 2.4400000 GHz Span 1.110 MHz i
Res BW 3.0 kHz #VBW 10 kHz Sweep 117.0 ms {1001 pts)
IMSG Eb|STATUS|

Mode3 CH39

Agilent Spectrum Analyzer - Swept SA

RL RF 500 AC SENSE:INT| ALGNAUTO  |03/50:53 PMNay 2, 2021 ﬁ
Warker 1 2.479942443800 GHz ‘ Avg Type: Log-Pwr TRACEl 3456 eak Searc
PNO: Wide (5 Trig: Free Run Avg[Held:> 1001100 T |. 1
IFGain:Low #Atten: 30 dB DET|P M MR
Ref Offset 1 dB Mkr1 2.479 942 4 GHz NextPeak
19 dBrdiv Ref 21.00 dBm -12.132 dBm
1.0 Next Pk Right
1.00
a Next Pk Left
800 &

e - J\A_vnm’“ﬂlﬂJM” R,/ .
W\(W‘“' Marker Delta

-29.0

e Mkr—CF

-49.0

490 Mkr—RefLvl

-69.0
More

Center 2.4800000 GHz Span 1.107 MHz 1of2

Res BW 3.0 kHz #/BW 10 kHz Sweep 116.7 ms (1001 pts)
IMSG %STATUS
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-02 Release date:2021-09-01 Version No.A/0
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7. BANDWIDTH TEST

7.1LIMIT
FCC Part15.247,Subpart C
i o Frequency Range
Section Test Item Limit Result
(MH2)
. >= 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-02 Release date:2021-09-01 Version No.A/0
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7.5 TEST RESULTS

Temperature: 25°C Relative Humidity: |60%RH

Test Voltage: AC120V Test Mode: TX Model/2/3/4/5/6
Frequency 6dB I(?;?l[']g)width 99% (Iii(ﬁ;j)width GdEr;B]i?(r;(dl—\?gjth Result
2402 MHz 736.3 1040.0 =500KHz PASS
2440 MHz 739.7 1038.1 2500KHz PASS
2480 MHz 737.9 1038.6 2500KHz PASS

6dB BandwidthModel CHOO

Agilent Spectrum Analyzer - Occupied BW

RL RF S0@  AC SENSEINT ALIGNAUTO 020510 PMNov29, 2021 [ o . . |
Span 2.0000 MHz Center Freq: 2.402000000 GHz Radio Std: None Trace/Detector
(v} Trig: Free Run Avg|Hold:=>100/100
#IFGain:Low #Atten: 30 dB Radie Device: BTS
Ref Offset 1 dB
10 dBidiv Ref 21.00 dBm
Log
.o )
. Clear Write
-9.00
-19.0
-23.0 Average]l
-39.0
9.0
o Max Hold}
59.0
Center 2.402 GHz Span 2 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1ms Min Hold
Occupied Bandwidth Total Power 11.7 dBm
1.0485 MHz Detector|
Peak P
Transmit Freq Error -32.890 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 736.3 kHz x dB -6.00 dB
IMSG %STATUS
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-02 Release date:2021-09-01 Version No.A/0
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6dB BandwidthMode2 CH19

Agilent Spectrum Analyzer - Occupied BW

RL RF S0@  AC SENSE:INT ALIGH AUTO 02:0%:53PMNov23,2021 [ . . |
Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None Trace/Detector
75 Trig:FreeRun Avg|Hold:» 100100
#IFGain:Low #Atten: 30 dB Radic Device: BTS
Ref Offset 1 dB
10 dBidiv Ref 21.00 dBm
Log
1.0 )
T Clear Write
.9.00
-19.0
230 Average]|
-39.0
-49.0
o0 Max Hold]
590
Center 2.44 GHz Span 2 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1ms Min Hold
QOccupied Bandwidth Total Power 11.8 dBm
1.0502 MHz Detector|
Peak P
Transmit Freq Error -29.053 kHz OBW Power 99.00 % Auto Man|
x dB Bandwidth 739.7 kHz x dB -6.00 dB
IMSG wSTATUSE

6dB BandwidthMode3 CH39

Agilent Spectrum Analyzer - Occupied BW

RL RF S0Q  aC SEMSE!INT] ALIGHN AUTO O2:06:26 PMMov28,2021 [
Center Freq 2.480000000 GHz Center Freq: 2.450000000 GHz Radio Std: None Trace/Detector
(v} Trig: Free Run Avg|Hold:>100/100
#IFGain:Low #Atten: 30 dB Radie Device: BTS
Ref Offset 1 dB
10 dBidiv Ref 21.00 dBm
Log
1.0 )
. Clear Write
-9.00
-19.0
-29.0 Average]l
-39.0
-49.0
2 Max Hold]
69.0
Center 2.48 GHz Span 2 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1ms Min Hold
Occupied Bandwidth Total Power 10.7 dBm
1.0488 MHz Detector|
Peak P
Transmit Freq Error -31.219 kHz OBW Power 99.00 % Auto Man
x dB Bandwidth 737.9 kHz x dB -6.00 dB
IMSG . 4 %STATUS
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99% Bandwidth Model CHOO

Agilent Spectrum Analyzer - Occupied BW

SEMSEINT]

ALIGNAUTO

02:43:57 PMNov 29, 2021

RL
BW 100.00 kHz

Center Freq‘: 2.402000000 GHz

#IFGain:Low

—— Trig:Free Run
#Atten: 30 dB

Radio Std: None

AvglHold: 1001100

Radio Device: BTS

Ref Offset 1 dB

10 dBidiv Ref 21.00 dBm

Log

1.0
1.00

Video BW|
100.00 kHz|

-9.00

[Auto Man

-19.0

-29.0

-39.0

-43.0

-59.0

-59.0

Center 2.402 GHz
Res BW 30 kHz

#VBW 100 kHz

Span 2 MHz
Sweep 6.733 ms

Occupied Bandwidth

Total Power

Transmit Freq Error
x dB Bandwidth

1.0400 MHz

-47.877 kHz
1.266 MHz

OBW Power
x dB

11.0 dBm

99.00 %
-26.00 dB

Filter Type'
Gaussian

WSTATUS ‘

99% Bandwidth Mode2 CH19

S0

AC

SEMSE!INT

ALIGN 8LTO 02:44:20 PMNov 28, 2021

Center Freq 2.440000000 GHz

Center Fre(i: 2.440000000 GHz

#IFGain:Low

—»— Trig:Free Run
#Atten: 30 dB

Radio Std: Nene

AvglHold: 100100

Radie Device: BTS

Ref Offset 1 dB

10 dBidiv Ref 21.00 dBm

Frequency

Log
110

100

-9.00

CenterFreq
2.440000000 GHz

-19.0

-29.0

-39.0
-49.0

-59.0

-69.0

Center 2.44 GHz
Res BW 30 kHz

#VBW 100 kHz

Span 2 MHz
Sweep 6.733 ms

Occupied Bandwidth Total Power
1.0381 MHz

Transmit Frec Error -49.561 kHz OBW Power

x dB Bandwidth 1.266 MHz x dB

11.0 dBm

99.00 %
-26.00 dB

% STATUS

CF Step
200.000 kHz|

Auto Man

Freq Offset
0Hz

Shanghai ATBL Technology Co., Ltd.

Number:SHATBL-W-02 Release date:2021-09-01 Version No.A/0
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99% Bandwidth Mode3 CH39

Agilent Spectrum Analyzer - Occupied BW

RL RF S0@  AC SENSE:INT ALIGNAUTO 02:44:47 PMNov29, 2021 [ _ |
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: Nene Frequency
—— Trig:Free Run Avg|Hold: 1001100
#IFGain:Low #Atten: 30 dB Radic Device: BTS
Ref Offset 1 dB
10 dBidiv Ref 21.00 dBm
Log
na CenterFreq
1.00 2.480000000 GHz
.9.00
-19.0
290
-39.0
-49.0
590
590
Center 2.48 GHz Span 2 MHz CF st
Res BW 30 kHz #VBW 100 kHz Sweep 6.733ms 200105 T
Auto Man
QOccupied Bandwidth Total Power 9.92 dBm
1.0386 MHz P ottsct
Transmit Freq Error -50.022 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.266 MHz x dB -26.00 dB
IMSG WSTATUS|
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8. PEAK OUTPUT POWER TEST

8.1LIMIT
FCC Partl15.247
RSS-247 Issue 2, February 2017
RSS-Gen Issue 5 ,March 2019
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: AC120V Test Mode: TX Model/2/3/4/5/6
Peak Conducted | Average Conducted
Frequency LIMIT
Test Channel Output Power Output Power
(MH2z) (dBm) (dBm) dBm
Model CHOO 2402 5.08 4.29 30
Mode2 CH19 2440 4.23 3.68 30
Mode3 CH39 2480 2.88 2.17 30
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-02 Release date:2021-09-01 Version No.A/0
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EIRP Power
Test Channel Frequency Pg%':p%? g((j;;(v:;erd Antenna Gain PE cl)svleor LIMIT
(MHz) (dBm) (dBi) (dBm) dBm
Model CHOO 2402 5.08 1.9 6.98 36
Mode2 CH19 2440 4.23 1.9 6.13 36
Mode3 CH39 2480 2.88 1.9 4.78 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 itis
unnecessary to add it again.
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BLE 1M Duty cycle

RL RF 50 @ AC SENSE:INT] ALIGN AUTO 09:458:45 AMNov 29, 2021
Marker 1 10.0000 ms | Avg Type: Log-Pwr TRACE[ o345 6 Marker
PNO: Fast —»— Ttig:Free Run Avg|Hold: 111 TYPE M it
IFGain:Low HAtten: 30 dB DET‘p MR Marker Table
Mkr1 10.00 msj|on Off
Ref Offset 1 dB off
(0 gBidiv__ Ref 21.00 dBm -54.967 dBm
Marker Count
»
1o [Off]
e Couple
Markers
-9.00 [o]] Off|
-19.0
-290
-39.0
43.0 * T
-59.0 All Markers Offjj
-69.0
More
Center 13.255000000 GHz Span 0 Hz 2z
Res BW 1.0 MHz #/BW 1.0 MHz Sweep 20.00 ms (1001 pts)
IMSG %‘STA\TUS‘
Ton Tp Duty cycle(%) Duty factor(dB)
/ / 100 0
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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.
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APPENDIX-PHOTOS OF TEST SETUP

Conduction Emission

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-02 Release date:2021-09-01 Version No.A/0



A I 3@' Page 590f60 Report No.. SHATBL2111030WO01

Radiation Emission
30MHz-1000MHz
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Radiated Spurious Emission
30MHz-1000MHz

1GHz-18GHz

XX XX XEND OF THE REPORT 3 3 3¢ % %
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