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GENERAL DESCRIPTION

Applicant’s Name................. © Third Reality, Inc.
Address........ocoeviiiiinninnn, - NO.9 Nanxu Road,RunzZhou District,Zhenjiang City, Jiangsu, China
Manufacture's Name............ : Third Reality, Inc.
Address...... 7. Y  NO.9 Nanxu Road,Runzhou District,Zhenjiang City, Jiangsu, China

Product Description

Product Name ........cccovevennnn. : Smart Button

Brand Name ......c.ccoccevevennen. : lTHlRDREALITY
Model Name ......coeovevvvevenvannnn. : 3RSB22BZ

Series Model ......coveoveeivniianl. : N/A

Test Standards..........coeevvennis . 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 FCC requirements. And it is applicable only to the tested sample
identified in the report.

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

Date of receipt of test item.................... : 21 Feb. 2022
Date (s) of performance of tests ............ ! 21 Feb. 2022 ~ 07 March. 2022
Date of ISSU€ ..........ccoeevviiiiiiiiiie © 11 Mar. 2022
TestResuUlt.........ccc.oooiiiiiiii, . Pass
Report Prepared by :
@DW \/"Wf
(Roean Wei)
Report Approved by : G,k .
ost, L1,
(Ghost Li)
Authorized Signatory : Te/wu‘f/f’"‘j
(Terry Yang)
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1. SUMMARY OF TEST RESULTS

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

FCC Part 15.247,Subpart C

Standard

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

15.205

Conducted Spurious & Band Edge

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

Product Name Smart Button
Trade Name }w {IRDREALITY
Model Name 3RSB22BZ
Series Model N/A

Model Difference N/A

The EUT is a Smart Button

|peratioq . 2405~2480 MHz
Frequency:

Modulation Type: |OQPSK
Radio Technology: |ZigBee

Product Description ZigBee Version: 3.0
Number Of
Channel: O
Antenna

Designation: Please refer to the Note 3.

Antenna Gain (dBi) |2 dBi

Channel List Please refer to the Note 2.

Power Rating 20mw

Rated Voltage:1.5V
Capacity:1200mAh

Hardware version number REVO0.2

Battery

Software version number V1.00.03
Connecting /0 Port(s) Please refer to the Note 1.
Note:

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

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

Channel list
Frequency
Channel Frequency (MHz) Channel (MH2)
CH 11 2405 CH 19 2445
CH 12 2410 CH 20 2450
CH 13 2415 CH 21 2455
CH 14 2420 CH 22 2460
CH 15 2425 CH 23 2465
CH 16 2430 CH 24 2470
CH 17 2435 CH 25 2475
CH 18 2440 CH 26 2480
3.
Table for Filed Antenna
Ant. Brand Model Name Ar_}t;pn:a Connector | Gain (dBi)| NOTE
1 | Qrriroreauity | 3RSB22BZ PCB N/A 2dpi | A9Bee
ANT
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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2.2 DESCRIPTION OF THE TEST MODES

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

Worst Mode EUT Channel Test Frequency (MHz)
Mode 1 TX CH11 2405
Mode 2 TX CH18 2440
Mode 3 TX CH26 2480
Note:
(1) The measurements are performed at all Bit Rate of Transmitter, the worst data was
reported.

For Conducted Emission

Test Case

Conducted

Emidsion Mode 4 : Keeping ZigBee 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 Ant Gain(dBi) Class Software For Testing
type
ZigBee ZigBee OQPSK 2 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
C-1
AC Plu
Y 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): Bype1025281
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



AT3L

Page 13 of 49 Report No.: SHATBL2202018W02
2.8 EQUIPMENTS LIST
2.8.1 Radiation Test equipment
Kind of Equipment Manufacturer Type No. Serial No. Ma:l?r%%rgrent Calibrated until
Test Receiver R&S ESCI 100469 SHATBL-E003 2022.07.13
Spectrum Analyzer Agilent N9020A MY50200811 | SHATBL-EO017 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-E005 2022.10.07
Pre-Amplifier JPA0118-55-30 {1910001800055
(1G-18GH2) JPT 3A 000 SHATBL-E006 2022.07.13
Teygkrature & DelLi DelLi N/A SHATBL-E016 | 2022.10.08
Humidity
gntenna/Turgisle Brilliant 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
¥ ) . Management | Calibration
Kind of Equipment Manufacturer Type No. Serial No. e mber dafe
Test Receiver R&S ESPI 101679 SHATBL-E012| 2022.07.13
LISN R&S ENV216 101300 SHATBL-E013| 2022.07.13
LISN R&S ENV216 100333 SHATBL-E041| 2022.03.08
RETherature & DelLi DelLi N/A SHATBL-E015| 2022.10.07
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
Rower meter (with pulsey™ e fl 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-W005 | 2022.10.07
Wireless
Communications Test R&S CMWS500 101331 SHATBL-W007 | 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-WO010 | 2022.10.07
Ner sl VINK MPD-DC/6-2 | 62315G51 | SHATBL-WO015 | 2022.10.07
P P S 62315 G52 | SHATBL-WO016 | 2022.10.07
. Chengdu | ZBSF-C2400
Filter cangmaiwei | -2483.5.T3 N/A SHATBL-W021 N/A
Constant temperature KSON THS-B6C-Lo 6159K SHATBL-WO019 | 2023.01.17
and humidity box 0
Test SW FALA LZ-RF(Ver.LzRF-03A3.1) SHATBL-W020 N/A

3. EMC EMISSION TEST

3.1 CONDUCTED EMISSION MEASUREMENT
3.1.1 POWER LINE CONDUCTED EMISSION LIMITS

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

Conducted Emission limit (dBuV)
FREQUENCY (MHz) 1
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 10dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz
IF Bandwidth 9 kHz
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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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. /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.

d. 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.

3.3 TEST SETUP

o SRR, v SRR . . v /GRS UUM USRI .. g ERRye <. 1
4 Vertical reference ground plane
i i
tmcmxix
! 4 EUT AE I
E Receiver
i J'.. lIIH
. /80cm i 80cm
! V-LISN ! -
: ~0 o |
*

3.4 EUT OPERATING CONDITIONS

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

3.5 TEST RESULTS
This EUT does not apply.

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

4.1 RADIATED EMISSION LIMITS
In any 100 kHz bandwidth outside the operating frequency band. In case the emission fall within
the Restricted band specified on Part15.205(a)&209(a) limit in the table and according to ANSI

C63.10-2013 below has to be followed.

Page 16 of 49

Report No.: SHATBL2202018W02

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
30~88 100 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

For Radiated Emission

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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Spectrum Parameter Setting
Attenuation Auto
Detector Peak/QP/AV

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

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

9KHz (From 0.15MHz to 30MHz)

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

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

1 MHz/1/T MHz(AVG)

Start/Stop Frequency

RB/VB

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

4.2 TEST PROCEDURE

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

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

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

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

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

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

Note:

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

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

Loop Antenna

ELT

- 3 i
—
| [ =N WL ]
J Spectrum
Ground Plane Coamal Cable Analyzer

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

‘ =t | T
ot 31— E
Turntakle - 1 1o
Spectrum \ EOT " JUTEE
Analyzer | | | IU.Em | l
i Z
Ground Plane —_— %
Coaxial Cable
(C) Radiated Emission Test-Up Frequency Above 1GHz
EMTh 3 4%
__________ ] Armplifier
15m
Turntakle 1 te dm Spectrum
! Analyzer
—_M —
Ground Plane J /
Coazial Cable

4.4 EUT OPERATING CONDITIONS

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

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



A I 3'&‘ Page 20 of 49 Report No.. SHATBL2202018W02

4.5 FIELD STRENGTH CALCULATION

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

FS=RA+AF +CL-AG

Where

FS = Field Strength

CL = Cable Attenuation Factor (Cable Loss)

RA = Reading Amplitude

AG = Amplifier Gain

AF = Antenna Factor

For example

Frequency FS RA AF CL AG Factor
(MHz) (dBpVIm) | (dBuV/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
B ————————————————————————————————_..-.-—-—.—..—.,,
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4.6 TEST RESULTS

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

Note:

The amplitude of spurious emissions which are attenuated by more than 20dB below the
permissible value has no need to be reported.

Distance extrapolation factor =40 log (specific distance/test distance)(dB);

Limit line = specific limits(dBuv) + distance extrapolation factor.

(30MHz -1000MHz)

Temperature: 23.3C Relative Humidity:  |60%RH
Test Voltage: AC120V 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

— PEAK — H PEAK —PQF — Peak Limit — Awverage Limit
80+
704
60
50+ 3 3 5 l_
¥ I & X
f 40 1 oS 3
& 301 *
: m—ﬁW \j
104
ol
10
30 40 60 80 100 s 400 700 1000
| Freae | g [ TGS | Vagnl [ AW [Ano S [ SO o
1 43.429513 28.0 40.0 12.0 13.9 32.4 0.8 H
2 99.702770 36.3 43.5 7.2 10.2 32.9 1.4 H
3 150.274066 41.8 435 1.7 14.2 32.8 1.3 H
4 249.862716 41.2 46.0 4.8 11.6 32.8 2.6 H
5 349.862839 42.6 46.0 3.4 13.4 325 247, H
6 948.760988 35.0 46.0 11.0 20.3 31.3 3.8 H
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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Temperature: 23.0C Relative Humidity: 59%RH
Test Voltage: AC120V 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

— PEAK — W PEAK —Pap — Peak Limit Average Limit
80
70
60
50+ % 4 5 r
—2 X s
40 W X
= 1
g 304 X
= 2U_\,\/.M/‘
10
U_
-104
30 40 60 20 100 400 700 1000
(MHz}
Level(d | Limit(dB | Margin( | Ant.F/G.(d | Amp.G.(d | Cbl.L.
Mk. | Freq.(MHz) | givim) | uvim) dB) B/m) B) @s) | PO
1 43.888789 28.0 40.0 12.0 13.9 324 0.8 \Y
2 99.702770 36.4 43.5 7.1 10.2 32.9 14 Y,
3 150.274066 41.9 43.5 1.6 14.2 32.8 1.3 Y,
4 249.862716 41.2 46.0 4.8 11.6 32.8 2.6 Y,
5 349.862839 43.0 46.0 3.0 13.8 32.5 2.7 Vv
6 948.760988 37.0 46.0 9.0 22.1 31.3 3.8 \Y,
(30MHz -1000MHz)
Temperature: 23.3C Relative Humidity: |60%RH
Test Voltage: AC120V 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

— PEAK — H PEAK —PaQrP — Peak Limit Awerage Limit
2804
70
60
50 3 4 r
40 1 : s
= 1 1 = X
& 307 % 3
= 20'\/—%’ WW
10
U_
-104
30 40 60 a0 100 400 700 1000
{MHz}
Level(d | Limit(dB | Margin( | Ant.F/G.(d | Amp.G.(d | Cbl.L.
Mk. | Freq.(MH2) | gl vimy | uvim) dB) B/m) B) @s)y | PO
1 42.080322 27.7 40.0 12.3 14.0 32.4 0.8 H
2 99.702770 36.5 43.5 7.0 10.1 32.9 14 H
3 149.748044 42.2 43.5 1.3 14.1 32.9 1.3 H
4 349.862839 42.7 46.0 3.3 13.4 32.5 2.7 H
5 549.019455 27.6 46.0 18.4 15.4 324 3.1 H
6 948.760988 35.0 46.0 11.0 20.3 31.3 3.7 H
Temperature: 23.3C Relative Humidity:  |60%RH
Test Voltage: AC120V 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
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1



A I slﬁ Page 24 of 49 Report No.: SHATBL2202018W02

Mode 3 Vertical

— PEAK — W PEAK —PapP — Peak Limit Average Limit

804
704
G0

50- =

A
bR
m

40

:Z\/V w XW

104

(dBuV)

-10

30 40 60 a0 100 400 700 1000
{MHzY
Level(d | Limit(dB | Margin( | Ant.F/G.(d | Amp.G.(d | Cbl.L.
Mk. | Freq.(MHz) | g yim) | uvim) dB) B/m) B) @By | 7o

1 43.429513 27.8 40.0 12.2 13.9 324 0.8 \%
2 99.702770 36.5 43.5 7.0 10.2 32.9 1.4 \%
3 149.748044 41.3 43.5 2.2 14.2 32.9 143 \%
4 349.862839 43.1 46.0 2.9 13.8 325 A7 V
5 549.019455 29.7 46.0 16.3 17.4 325 3.1 V
6 948.760988 37.0 46.0 9.0 221 31.3 3.8 \%

(30MHz -18000MH2z)

Temperature: 23.3C Relative Humidity:  |60%RH

Test Voltage: AC120V Phase: Horizontal

Test Mode: TX Mode 1

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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Remark:
1. Margin = Result (Result =Reading + Factor )—Limit
2. Factor= Antenna factor+Cable attenuation factor(cable loss)-Amplifier gain

Mode 1 Horizontal

— PEAK — AVG — H PEAK — H AVG — Peak Limit Avwerage Limit

804

z
@
10
ol
10
1000 2000 R 5000 10000 1800
Level( | | imit@B | 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 1235.000000 32.7 74.0 41.3 20.7 57.3 2.3 H
2 2076.000000 41.2 74.0 32.8 22.1 50.1 2.7 H
3 3317.250000 39.9 74.0 34.1 24.1 51.0 3.1 H
4 4569.000000 43.2 74.0 30.8 24.7 50.0 3.6 H
5 9924.000000 51.9 74.0 22" 27.5 48.5 54 H
6 16821.750000 58.8 74.0 15.2 30.9 47.4 6.8 H
Avg
1 1235.000000 21.2 54.0 32.8 20.7 57.3 2.3 H
2 2076.000000 29.4 54.0 24.6 22.1 50.1 2.7 H
] 3317.250000 315 54.0 22.5 24.1 51.0 3.1 H
4 4569.000000 33.6 54.0 20.4 24.7 50.0 3.6 H
5 9924.000000 43.3 54.0 10.7 2785 48.5 54 H
6 16821.750000 51.0 54.0 3.0 30.9 47.4 6.8 El
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Temperature: 23.3C Relative Humidity:  |60%RH
Test Voltage: AC120V 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

— PEAK — AVG — W PEAK WANG — Peak Limit Awerage Limit

204

2
2
1000 2000 6000 10000 1800
(MHz}
Level( - i
Limit(dB | Margin( | Ant.F/G.(d | Amp.G.(d | Cbl.L.
MK. Freq.(MHz) diu)V/ uv/m) dB) B/m) B) (dB) Pol.
Peak
1 1238.000000 32.4 74.0 41.6 20.7 57.3 23 \Y,
2 2048.000000 41.3 74.0 32.7 22.2 501 2.7 \Y,
3 3205.500000 40.0 74.0 34.0 24.4 51.3 3.0 V
4 4093.500000 43.4 74.0 30.6 24.8 50.1 3.3 \Y,
5 7983.000000 48.0 74.0 26.0 26.9 48.6 4.9 \Y,
6 15078.000000 58.1 74.0 15.9 3181 46.9 6.3 \Y,
Avg
1 1238.000000 20.8 54.0 33.2 20.7 57.3 2.3 \Y,
2 2048.000000 29.6 54.0 24.4 22.2 50.1 2.7 \Y
3 3205.500000 31.7 54.0 22.3 24.4 B3 3.0 \Y,
4 4093.500000 33.1 54.0 20.9 24.8 50.1 3.3 V
5 7983.000000 39.8 54.0 14.2 26.9 48.6 4.9 \Y,
6 15078.000000 49.4 54.0 4.6 31.1 46.9 6.3 \Y
(30MHz -18000MHz)
Temperature: 23.3C Relative Humidity:  |60%RH
Test Voltage: AC120V Phase: Horizontal
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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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

— PEAK — ANG — H PEAK — H AWG — Peak Limit Awerage Limit

204

2
2
101
U.
-10
1000 2000 6000 10000 1800
(MHz}
Level( . .
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 1353.000000 32.9 74.0 41.1 20.8 57.3 2.3 H
2 2537.000000 41.4 74.0 32.6 23.0 50.3 2.8 H
3 3501.000000 41.9 74.0 32.1 24.2 50.5 3.1 H
4 5072.250000 43.0 74.0 31.0 24.8 49.2 3.7 H
5 7984.500000 47.7 74.0 26.3 26.1 48.6 4.9 H
6 16836.000000 59.4 74.0 14.6 30.9 47.4 6.8 H
Avg
1 1353.000000 21.2 54.0 32.8 20.8 57.3 2.3 H
2 2537.000000 29.7 54.0 24.3 23.0 50.3 2.8 H
3 3501.000000 32.8 54.0 21.2 24.2 50.5 3.1s H
4 5072.250000 851 54.0 18.9 24.8 49.2 3.7 H
5 7984.500000 38.1 54.0 15.9 26.1 48.6 4.9 H
6 16836.000000 50.8 54.0 3.2 30.9 47.4 6.8 H
Temperature: 23.3C Relative Humidity:  |60%RH
Test Voltage: AC120V Phase: Vertical
Test Mode: TX Mode 3
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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Remark:
1. Margin = Result (Result =Reading + Factor )—Limit
2. Factor= Antenna factor+Cable attenuation factor(cable loss)-Amplifier gain

Mode 3 Vertical

— PEAK — AVG — % PEAK W ANG — Peak Limit Avwerage Limit

804

z
=
1000 2000 alkis 6000 10000 1800
Level( | | imit@B | 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 1144.000000 31.9 74.0 42.1 20.7 57.3 2.2 V
2 2068.000000 41.9 74.0 32.1 22.3 50.1 2.7 V
3 3234.750000 40.1 74.0 33.9 24.4 51.2 3.0 V
4 5940.750000 46.1 74.0 27.9 25.5 48.9 4.1 V
5 10035.750000 53.6 74.0 20.4 28.4 48.5 5.4 V
6 16839.750000 60.2 74.0 13.8 31.4 47.4 6.8 V
Avg
1 1144.000000 21.1 54.0 32.9 20.7 5723 2.2 V
2 2068.000000 30.0 54.0 24.0 22.3 50.1 2.7 V
3 3234.750000 30.6 54.0 23.4 24.4 51.2 3.0 V
4 5940.750000 36.8 54.0 17.2 25.5 48.9 4.1 V
5 10035.750000 43.8 54.0 10.2 28.4 48.5 5.4 V
6 16839.750000 51.4 54.0 2.6 31.4 47.4 6.8 V
Note:
1.All TX Mode, the worst case is mode1&3, only show the worst case.
2.0ther 18G-25G Emission detected are more than 20dB below the limit.
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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4.6 TEST RESULTS (Restricted Bands Requirements)

GFSK-Low
Horizontal
120+
1104
100+
90+
2 80
@
b=
= 70
60+
50+ - : L 1 2 :
X X
Bttt A Tt o bt g b s bk *
401
30+
2310 2440
(MHTY
MK. Frequency Level Limit Margin Ant.F/G. | Amp.G. | Cbl.L. Pol
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) (dB) (dB) i
PK
1 2381.661401 43.3 74.0 30.7 22.7 50.2 2.8 H
2 2390.000000 42.9 74.0 31.1 22.8 50.2 2.8 H
Vertical
120+
1104
100+
90+
2 s0]
i
=
= 70
601
50+ h T s Tl i b 7 3
WWMMM%MWW
401
30' |
2310 2440
(MH7Y
MK. Frequency Level Limit Margin Ant.F/G. | Amp.G. | Cbl.L. Pol
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) (dB) (dB) '
PK
1 2382.052625 42.9 74.0 31.1 23.1 50.2 2.8 \
2 2390.000000 42.1 74.0 31.9 23.1 50.2 2.8 \
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AT3k

GFSK-Low
Horizontal
1201
1101
1001
90+
2 80
@
=
=, T
60+
50 . L 7 l
2
40 |
30] }fm
2310 2440
{MH7Y
MK. Frequency Level Limit Margin Ant.F/G. | Amp.G. | Cbl.L. Pol
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) (dB) (dB) '
AVG
1 2385.054142 30.5 54.0 23.5 22.7 50.2 2.8 H
2 2390.000000 35.4 54.0 18.6 22.8 50.2 2.8 H
Vertical
1201
1101
1001
90
2 80
@
=
= 704
60
! Pod i | e L, i
2
40 ty
30] —”ﬂ_—mﬁ_%%—
2310 2440
{MH7Y
MK. Frequency Level Limit Margin Ant.F/G. | Amp.G. | Cbl.L. Pol
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) (dB) (dB) '
AVG
1 2387.797961 32.6 54.0 214 23.1 50.2 2.8 V
2 2390.000000 35.8 54.0 18.2 23.1 50.2 2.8 \Y

Shanghai ATBL Technology Co., Ltd.
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GFSK-High
Horizontal
1204
1104
1004
90+
2 80
i
-
=, T
60+
50+
401
304
2440 2500
(MH7Y
MK. Frequency Level Limit Margin Ant.F/G. | Amp.G. | Cbl.L. Pol
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) (dB) (dB) '
PK
| 2483.500000 44.7 74.0 29.3 22.9 50.2 2.8 H
2 2487.157970 43.3 74.0 30.7 22.9 50.2 2.8 H
Vertical
120+
1104
100+
90+
2 80
i
=
= 70
60+
50] 2 TN,
. Bttt Lt
401
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) '
PK
1 2483.500000 45.0 74.0 29.0 23.3 50.2 2.8 \%
2 2486.553846 43.4 74.0 30.6 23.3 50.2 2.8 \
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GFSK- High
Horizontal
1204
1104
100+
90
2 80
@
-
= T
60
50—“ - L 7 l
o i W]
401 7y
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) '
AVG
! 2483.500000 36.3 54.0 17.7 22.9 50.2 2.8 H
2 2486.191442 34.9 54.0 19.1 22.9 50.2 2.8 H
Vertical
1204
110+
100+
90
2 80
@
=
= 704
60
50 -
a0l J/\T\T\
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) '
AVG
1 2483.500000 40.4 54.0 13.6 23.3 50.2 2.8 \%
2 2485.406414 38.7 54.0 15.3 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

o

.le

Spectrum Anakyzer EuT

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

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

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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55 TEST RESULTS
. o r & R
Temperature: 25°C Relative Humidity: |50%RH
Test Voltage: AC120V Test Mode: TX Mode 1/2/3
Model CH11
Agilent Spectrum Analyzer - Swept SA
0 RL RF S0Q  AC SEMSE:IMT] ALIGN AUTO 114100 AMFeb2d, 2022 [ |
[Marker 2 4.799270000000 GHz Aug Type: Log-Pur wacE[To g 5 g | race/Detector
PNO: Fast —»— Ttig: Free Run T ‘w 1 -
IFGain:Low #Atten: 30 dB e 1 SelectTrace)
y
Ref Offset 0.5 dB ' i
10 dBidiv_ Ref 20.50 dBm Bt
Log F]
ns
o Clear Write|
980 b—— — - — = — - 2 |
‘-19 5
-29.5
| 305 |
-48.5 - A
| L
595 L P o P A
-63.5
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz / _#!@l\l 300 kHz i __Sweip 2.386s (1091 pts) Min Hold|
- _ [ v _ [ FunCTon ]
N f 2402 GHz 8.790 dBm
2l N f 4.799 GHz -42.822 dBm
3 View Blank
4 e
5 View
6
7
g More
10 10f3
1 <
< _ y — . W b
IMSG $5TATU5
Mode2 CH18
Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC SEMSE:INT| ALIGN AUTO) 114351 MM Feb24,2002 [ |
[Marker 2 4.874180000000 GHz Avg Type: Log-Pur macE[Tos 56 | |race/Metector
PHO: Fast —»— Ttig:FreeRun T ‘ -
- IFGain:Low #Atten: 30 dB ) P SelectTrace’
Ref Offset 0.5 dB Akr2 4.€ ,_;‘l 1
10 dBidiv  Ref 20.50 dBm 0l =m
Log
| 105
e | Clear Write
|
950 _} ¥ - &1 &
-18.8 1
=295 F
395 02
435 Hi'\ ~ y. e -
| 505 Lo g en o P A
B398
Start 30 VIHz Stop 25.00 GHz
#Res EMEKHZ #BW 3_0_0_kHz B Sweep 2.38_6 s (1001 pt§)| Min Holdl
1 N 2452GHz ~ 7463dBm L
2N 4.874 GHz 45,653 dBm i
3 View Blank
4 & r
5 View
6
7
g More
10 10f3
1 v
< ’ >
MSG F %,‘ETATUSY N

Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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Mode3 CH26
Agilent Spectrum Analyzer - Swept SA
| RL RF S0Q  AC SEMSE:INT| ALIGN AUTC 114506 MM Feb24,2002 [ |
[Marker 2 4.949090000000 GHz Avg Type: Log-Pur wacE[ oz a5 6 | | Tace/etector
PHO: Fast —»— T1rig:FreeRun TYPE
IFGain:Low #Atten: 30 dB DET|P SelectTraceb
[ > 4.9
Ref Offset 0.5 dB kr2 4. 1
10 dBidiv Ref 20.50 dBm 46
Log
10.5
Clear Write|
0.500
-9.80 - — — .
-185
2958
39.5 ‘> 3
435 =
P b
59.5 bt P s et
B35
Start 30 VIHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts) Min Holdl
1 N f 2.477 GHz 7.220 dBm
BN 1 f 4949 GHz 46.162 dBm i
3 View Blank
g View
[
7
g More
10 10f3
1 v
< . >
IMSG L - " W %‘STAEI'USV‘ F
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AT3

For Band edge(it's also the reference level for conducted spurious emission)

Model CH11
Agilent Spectrum Analyzer - Swept SA
il RL RF S0Q  AC SEMNSEINT| ALIGN AUTOD 10:17:06 AM Feb 24, 2022
[Marker 2 2.399125000000 GHz Avg Type: Log-Pwr RacE[[Z345 6 Marker
PNO: Fast —»— Trig:FreeRun Avg|Hold: 100/100 AN ‘w 1 ’
FGainlow  #Atten: 30 dB e o SelectMarker
Ref Offset 0.5 dB kr2 -__"-’,S?H‘I 2
10 dBidiv__Ref 20.50 dBm 257 dBr
ILog
105 — - _ N L
L Normal
0.500 .
-9.50
195 'T‘\
BT ) / Delt
295 My
il
95 :
585 i Fixed
695
Start 2.37500 GHz Stop 2.41000 GHzI
#Res BW 100 kHz #VBW 300 kHz Sweep 3.400 ms (1001 pts) offll
1 F f 2.400 000 GHz. -10.956 dBm
2 N f 2.399 125 GHz 37.257 dBm
3 Properties»
5
6
7
g More
10 10f2
1 <
< . Y >
IMSG " _ F %STATUS -
Mode3 CH26
Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC SEMSE:IMT] ALIGN AUTD 10:15:02 &M Feb 24, 2022 .
[Display Line 9.00 dBm Aug Type: Log-Pur L APy Dishlay
PNO: Fast —»— Ttig: Free Run Avg[Hold: 100/100 T r 1 -
IFGain:Low  #Atten: 30 dB i
Annotation»
Ref Offset 0.5 dB
10 dBidiv._ Ref 20.50 dBm
Log
05— — = —_— —_—
o Title»
-9.50
s : A Graticule
295 N7h on off
395 ?
-485
J DisplayLine|
| 595 YN e oyt = 9.00 dBm
B9.5 on Off|
Start 2.47500 GHz Stop 2.50500 GHz
#Res BW 100 kHz . #VBW 300 kHz Sweep 2.933 ms (1001 pts)
o L x [ v ] FuncTion ]
1 F f 2.483 50 GHz -11.076 dBm
§ N f 2.484 00 GHz -28.480 dBm System
4 Display»
6 Settings
6
7
8
9
10
11 &
Ay 4 — — L
IMSG | %STATUS
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6. POWER SPECTRAL DENSITY TEST

6.1 LIMIT
FCC Part 15.247,Subpart C
Section Test Item Limit Frequency Range Result
(MHz)
15.247(e) Power Spectral Densit =6 dBm 2400-2483.5 PASS
: P Y| (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 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-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: AC120V Test Mode: TX Model/2/3
Power Density o
Frequency Limit (3KHz/dBm) Result
(dBm/3kHz)
2405 MHz -1.877 <8 PASS
2440 MHz -1.835 <8 PASS
2480 MHz -2.356 <8 PASS
Model CH11
Agilent Spectrum Analyzer - Swept SA
l RL RF S0GQ AC SENSE:INT] o ;LitiNT:Lci D3‘44:$:24EF9|:22,2D22 m
ﬂarker 24 00PN (1100 GPNHOZ:WME ._,_.‘ Trig:Free Run AvgﬁHZl’:i:-‘IOOﬂOU T |-- A
r IFEai"_:LT_ #Atten: 30 dB - _DETi
Ref Oﬁ:et-o.s a8 K 097 4 ¢ HEXECN
10 defdiv  Ref 20.50 dBm 1.877
Log
S Next Pk Right
0.500 /%
Next Pk Left
-9.50 m
-19.5
Marker Deltal
-295
F i MKr—CF
-9.5
535 Mkr—RefLvl
-69.5
More
Center 2.405000 GHz Span 2.213 MHz L
#Res BW :l(_l kHz i #VBW 10 kHz (o Sweep 2:?3._3__ms (1001 pts)
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Mode2 CH18

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SENSE:INT] ALIGH AUTO 09:10:36AMFebad, 2022 [ |
Marker 1 2.439882304000 GHz | Avg Type: Log-Pwr wacE[2325 6 Peak Search
PNO: Wide -—»— T1rig:Free Run Avg|Hold: 1001100 TPE M
IFGain:Low #Atten: 30 dB DETlP MMHKKMN
ot OMfect05 d3 MKr1 2.439 B82 3 GHzZ NextPeak
10 g8idiv__Ref 20.50 dBm -1.835 dBm
b Next Pk Right]
0.500 .
Ty e L Next Pk Left|
ss0f—b al . A
T m
-19.5
Marker Delta|
-2945
o Mkr—CF
-49.5
ki Mkr—RefLvl
595
More
Center 2.4400000 GHz Span 1.839 MHz 10f2
Res BW 3.0 kHz #VBW 10 kHz Sweep 193.9 ms (1001 pts)
IMSG [@STATU&
Mode3 CH26
Agilent Spectrum Analyzer - Swept SA
RL RF S0GQ  AC SENSE:INT] ALIGH AUTO 09:09:23 M Feb 24, 2022 ﬁ
ﬂarker 1 2.480400095000 GHz ‘ . Avg Type: Leg-Pwr TRacE[1l23256 eak Searc
PHO: Wide —— 1rig:Free Run Avg|Hold: 100/100 T |- 1
IFGain:Low #Atten: 30 dB DET|P MMM K H
b eet05 dB Mkr1 2.480 400 1 GHZ JlextPeak
19 geidy__Ref 20.50 dBm -2.356 dBm
e Next Pk Right]
0.500 .
et A L d Next Pk Left]
-9.50 1A o | 1
Mo, 4 "
105 ™ [
Marker Delta|
-29.5
o MKr—CF
-49.5
o Mkr—RefLvI
£9.5
More
Center 2.480000 GHz Span 2.354 MHz Tof2
Res BW 3.0 kHz #VBW 10 kHz Sweep 248.2 ms (1001 pts)
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7. BANDWIDTH TEST
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7.1 LIMIT
FCC Part 15.247,Subpart C
i o Frequency Range
Section Test Item Limit Result
(MHz)
_ >= 500KHz
15.247(a)(2) Bandwidth _ 2400-2483.5 PASS
(6dB bandwidth)

7.2 TEST PROCEDURE

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

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

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

emission.

7.3 TEST SETUP

EUT

SPECTRUM

ANALYZER

7.4 EUT OPERATION CONDITIONS

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

Shanghai ATBL Technology Co., Ltd.

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




A I sh Page 41 of 49 Report No.: SHATBL2202018W02

7.5 TEST RESULTS

Temperature: 25°C Relative Humidity: |60%RH
Test Voltage: AC120V Test Mode: TX Model/2/3
. \ . .
Frequency 6dB (B'\;mtzj;/vmm 99 /o(li/la:;j)vwdth Gdl_BirEi?(T(d}:\g;“h Result
2405 MHz 1.475 2.344 =500KHz PASS
2440 MHz 1.226 2.319 =500KHz PASS
2480 MHz 1.569 2.344 =500KHz PASS

6dB Bandwidth & 99% Bandwidth

Model CH11
Ag}ient Spectrum Analyzer - Occupied BW
d RL RF S0Q  AC SENSEINT| ALIGH AUTO 0341:20PMFebaz,2022 | |
[Ava/Hold Number 100 Center Freq: 2.405000000 GHz Radio Std: None Meas Setup
—— Trig:Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 30 dB Radio Device: BTS Avg/Hold Num
— 100
Ref Offset 0.5 dB on Off
10 dBidiv Ref 20.50 dBm
Log
103 Avg Mode|
h.500 Exp Repeat|
-9.50
-19.5
-29.5
-39.5
-19.5
-59.5 OBW Power
- 99.00 %|
Center 2.405 GHz Span 7.5 MHz
I;I#Res BW 100 kHz #VBW 300 kHz Sweep 1ms
Occupied Bandwidth Total Power 19.6 dBm
2.3442 MHz e
Transmit Freq Error 31.448 kHz OBW Power 99.00 % £.00,d8
x dB Bandwidth 1.475 MHz x dB -6.00 dB
More
10f2
IMSG L ’ . [%STATUS_
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Mode2 CH18
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fl RL RF. S0Q  AC SEMSEINT] ALIGN AUTO 09:08:31 AM Feb 24, 2022
 dB -6.00 dB Center Freq: 2.440000000 GHz Radio Std: None Trace/Detector
—— Trig:Free Run Avg|Hold: 1001100
#IFGain:Low #Atten: 30 dB Radic Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 20.50 dBm
Log
0.5 .
h=n Clear Write
-5.50 =
195
205 = | Average)
205 [t
495
o Max Hold
595
Center 2.44 GHz Span 7.5 MHz
#Res BW 100 kHz P __#V_BW 300 kHz o V_Sv_vgep 1ms Min Hold
Occupied Bandwidth Total Power 18.3 dBm
2.3189 MHz Detector|
PeakP|
Transmit Freq Error 25.998 kHz OBW Power 99.00 % Auto Man|
¥ dB Bandwidth 1.226 MHz x dB -6.00 dB
MSG ¥ [ L [%!STATTJS; F

Agilent Spectrum Analyzer - Occupied BW
1 RS So0@  AC

Mode3 CH26

SEMSE!INT]

ALIGNAUTO

0 RL F
ICenter Freq 2.480000000 GHz

Center Fre({: 2.480000000 GHz

#IFGain:Low

—— Trig:Free Run
#Atten: 30 dB

AvglHold: 100100

107115
Radio Std: None Frequency

Radic Device: BTS

Ref Offset05 dB

10 dBidiv Ref 20.50 dBm

Log

105
[1.600

Center Freq
2.480000000 GHz|

-9.50
-19.5

-20.5 2

(385
-49.5

-59.5
595

Center 2.48 GHz
#Res BW 100 kHz
- - e -

#VBW 300 kHz

Span 7.5 MHz|

Sweep 1ms| CF Step

750.000 kHz|

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Total Power

2.3435 MHz

29.162 kHz
1.569 MHz

OCBW Power
x dB

[@ STATUS

Auto

17.9 dBm fhan

Freq Offset|
99.00 % OHg

-6.00 dB

Shanghai ATBL Technology Co., Ltd.

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



A I 3'&‘ Page 43 of 49 Report No.. SHATBL2202018W02

8. PEAK OUTPUT POWER TEST

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

8.2 TEST PROCEDURE

PKPM1 Peak power meter method:

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

8.3 TEST SETUP

Fower
- EUT

SENs0r

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
Peak Conducted | Average Conducted
Test Channel SICqUCREE Output Power Output Power pIMIT
(MHz) (dBm) (dBm) dBm
CH11 2405 11.38 11.31 30
CH18 2440 11.10 11.04 30
CH26 2480 10.76 10.69 30
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2022-03-01 Version No.A/1
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EIRP Power
A anne Frequency Pgi‘:pi?g%ﬁ:id Antenna Gain IEC!\F/Qv:r LIMIT
(MHz) (dBm) (dBi) (dBm) dBm
CH11 2405 11.38 2 13.38 36
CH18 2440 HHLYLO, 2 13.10 36
CH26 2480 10.76 2 12.76 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
RL RF‘ S0Q AC SEMSE:IMT] ALIGN AUTD 03:42:29 PMFeb 22, 2022
Nideo BW 1.0 MHz Avg Type: Log-Pwr TRACE‘ 3456 Bw
PNO: Fast —»— Ttig: Free Run Avg[Heald: 100/100 T ‘w 1 -
IFGain:Low #Atten: 30 dB E peTl? Res BW
Ref Offset 0.5 dB 1.0 MHz
10 dB/div  Ref 20.50 dBm
Log
Video BW
, . 1 b, 1.0 MHz
oy Auto Man
. T
0 500 l
| VBW:3dB RBW
100
-850 Auto Man
195 Span:3dB RBW|
106
295 Auto Man
395 RBW Control
[Gaussian,-3 dB]
495
-58.5
95
Center 2.405000000 GHz Span 0 Hz
Res BW 1.0 MHz #/BW 1.0 MHz Sweep 8.333 ms (1001 pts)
MsG Ilkqs-TATUs‘
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.

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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Conducted
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RSE 30MHz-1000MHz
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