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GENERAL DESCRIPTION
Applicant’s Name...................... : HAMATON AUTOMOTIVE TECHNOLOGY CO. ,LTD
Address.......coeeveecieeiienieniesienens : 12 East Zhenxing Road, Linping, Yuhang, Hangzhou, Zhejiang, China
Manufacture's Name................. : HAMATON AUTOMOTIVE TECHNOLOGY CO. ,.LTD
Address.......cceveveevieeiienieiiesieens © 12 East Zhenxing Road, Linping, Yuhang, Hangzhou, Zhejiang, China
Product Description /
Product Name..........ccceevevuereennns : Vehicle Communication Interface
Brand Name.........ccccovevvverniennnne : Hamaton
Model Name..........ccocveveenieannnne. : RXTO003
Series Model..........ccccovevveiennene : RXT001
Test Standards............................ FCC Part 15.231
Test Procedure...........cccceeuveennenne. : 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 requirements of FCC Part 15.231. 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...........ccceevveennenne. T 2024.02.06
Date (s) of performance of tests.................... 1 2024.02.08-2024.06.14
Date of ISSu€.......ccovvvevvieciiiciieiiieeeeeeeel 2024.06.14
Test ReSUlt.....ccoveieviieieeeieecieeeee e . Pass
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1. SUMMARY OF TEST RESULTS

Test procedures according to the technical standards:

FCC Part 15.231,Subpart C
Standard
Section Test Item Judgment Remark
15.207 Conducted Emission N/A =
15.205(a)/15.209/ . ; o
15.231.(b) Radiated Spurious Emission PASS -
15.231(a)(1) Transmission requirement PASS -
15.231(C) 20 dB Bandwidth 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.
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2. GENERAL INFORMATION
2.1 GENERAL DESCRIPTION OF THE EUT

Report No.:

SHATBL2402001W06

Product Name

Vehicle Communication Interface

Trade Name Hamaton
Model Name RTX003
Series Model RTX001

Model Difference

Only the model name is different.

Frequency band

433.92 MHz /315 MHz

Rating Input: DC 3.3V

Modulation Type FSK

Antenna type: Internal Antenna

Antenna gain: 1.3 dBi
Model:HY'Y 802050

Rated Voltage: 3.7V

Battery: Charge Limit Voltage: 4.2+0.03V
Capacity:800mAh

Hardware version number V1.04

Software version number 0009

Temperature Range: -10°C~+50°C

Note:

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

Manual.
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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.
Pretest Mode Description
Mode 1 TX Mode
Note:

(1) The measurements are performed at all Bit Rate of Transmitter, the worst data was reported.

For Conducted Emission

Test Case

Conducted

. N/A Test Case
Emission

2.3 BLOCK DIAGRAM SHOWING THE CONFIGURATION OF SYSTEM TESTED

During test, Keep EUT is in continuous transmission mode, Both open button and closed button have been
tested, The two keys were tested to assess and only record the worst case in the report (Open botton).
E-1
EUT
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2.4 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 Mftr/Brand Model/Type No. Length Note
N/A N/A N/A N/A N/A N/A
Support units
Item| Equipment | Mft/Brand Model Type No. Note
N/A N/A N/A N/A 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 length in cm in [ Length ] column.

2.5 LABORATORY INFORMATION

Company Name: Shanghai ATBL Technology Co., Ltd.

Building 8, No. 160, Basheng Road, Waigaoqiao Free Trade Zone, Pudong
Address: :

New Area, Shanghai
Telephone: +86(0)21-51298625

2.6 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 0.958dB
2 Unwanted Emissions, conducted 2.988dB
3 All emissions, radiated 9K-30MHz 2.84dB
4 All emissions, radiated 30M- 1GHz 4.39dB
5 All emissions, radiated 1G-6 GHz 5.10dB
6 All emissions, radiated>6G 5.48dB
7 Conducted Emission (9kHz- 150kHz) 2.79dB
8 Conducted Emission (150kHz-30MHz) 2.80dB
Page 9 of 41 SHATBL-W-201/A0
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2.7 EQUIPMENTS LIST
2.7.1 Radiation Test equipment
kind of  |Manufacture Type No Serial No Management Calibration Calibration Due
Equipment r P ) ) number Date Date
Test Receiver|  R&S ESCI 100469 SHATBL-E003 2023.05.10 2024.05.09
Spectrum | ) et N9020A MY50200811 SHATBL-E017 2023.05.10 2024.05.09
Analyzer
Active
circular Daze ZN30900C 20077 SHATBL-E042 2023.05.10 2024.05.09
antenna
Bilog | SCHWARZ |y (jB 9168 01174 SHATBL-E008 2023.05.13 2024.05.12
Antenna BECk
Horn™ =} SCHWARZ | pay s 9120D 02014 SHATBL-E009 | 2023.05.13 2024.05.12
Antenna BECk
Pre-Aplifier| “yp JPA-10M1G35 | 21010100035001 | SHATBL-E005 2023.05.10 2024.05.09
(0.1M-3GHz)
iﬁ%‘i“f‘é‘éﬁ? JPT | JPAO118-55-303A | 1910001800055000 | SHATBL-E006 | 2023.05.10 2024.05.09
Temperature |y 70 DeLi N/A SHATBL-E016 2023.09.20 2024.09.19
& Humidity
Antenna/Turn
table Brilliant N/A N/A SHATBL-E007 N/A N/A
Controller
Test SW FALA EMC-RI(Ver.4A2) SHATBL-E046 N/A N/A

2.7.2 Conduction Test equipment

kind of . Calibration |Calibration Due
S ot Manufacturer Type No. Serial No. Management number Date Date
Test Receiver R&S ESPI 101679 SHATBL-E012 2023.05.10 2024.05.09
LISN R&S ENV216 101300 SHATBL-EO013 2023.05.31 2024.05.30
LISN R&S ENV216 100333 SHATBL-E041 2023.05.10 2024.05.09
Temperature & DeLi DeLi N/A SHATBL-E015 2023.09.20 | 2024.09.19
Humidity
Test SW FALA EZ-EMC(Ver. EMC-CON3A1l.1) SHATBL-E044 N/A N/A
Page 10 of 41 SHATBL-W-201/A0
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2.7.3 RF Connected Test

Report No.: SHATBL2402001W06

kind of equipment hratd hratd
Manufacturer Type No. Serial No. Callﬂ; ration CahbrIz;tlon D9
Equipment number ate ate
Power meter
(with pulse power Anritsu ML2496A 1935001 SHATBL-WO030 | 2023.07.10 2024.07.09
sensor)
Pulse power
sensor (with Anritsu MA2411B 1911006 SHATBL-WO031 | 2023.07.10 2024.07.09
power meter)
Signal Analyzer Agilent N9020A MYS57300196 | SHATBL-W004 | 2023.07.10 2024.07.09
Signal Generator Agilent N5182B MY46240556 | SHATBL-WO005 | 2023.07.10 2024.07.09
Wireless
Communications R&S CMW500 101331 SHATBL-WO007 | 2023.07.10 2024.07.09
Test Set
Temperatur @ Deli deli N/A SHATBL-WO11 | 2023.07.10 2024.07.09
Humidity
Attenuator Agilent 8494B DC-18G SHATBL-WO009 | 2023.07.10 2024.07.09
Attenuator Agilent 8496B DC-18G SHATBL-WO010 | 2023.07.10 2024.07.09
r splitter MNk MPD-DC/6-2 62315 G51 SHATBL-WO015 | 2023.07.10 2024.07.09
oy L opiie S 62315G52 | SHATBL-WO016 | 2023.07.10 2024.07.09
. Chengdu ZBSF-C2400
Filter kangnaiwei 0483 5-T3 N/A SHATBL-WO021 N/A N/A
Constant
temperature and KSON THS'%6C'15 6159k SHATBL-WO19 | 2024.01.16 |  2025.01.15
humidity box
Test SW FALA LZ-RF(Ver.LzZRF-03A3.1) SHATBL-W020 N/A N/A
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3. EMC EMISSION TEST

3.1 CONDUCTED EMISSION MEASUREMENT

3.1.1 POWER LINE CONDUCTED EMISSION LIMITS

The radio frequency voltage that is conducted back onto the AC power line on any frequency or
frequencies, within the band 150 kHz to 30 MHz, shall not exceed the limits in the following table .

Class B (dBuV)
FREQUENCY (MHz) Standard
Quasi- peak Average
0.15-0.5 66 - 56 * 56-46 * CISPR
0.50 -5.0 56.00 46.00 CISPR
5.0 -30.0 60.00 50.00 CISPR
0.15-0.5 66 - 56 * 56 -46 * FCC
0.50 -5.0 56.00 46.00 FCC
5.0 -30.0 60.00 50.00 FCC
Note:

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

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

The following table is the setting of the receiver

Receiver Parameters Setting
Attenuation 10 dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz
IF Bandwidth 9 kHz

3.2 TEST PROCEDURE

a. The EUT is 0.8 m from the horizontal ground plane and 0.4 m from the vertical ground plane with
EUT being connected to the power mains through a line impedance stabilization network (LISN). All
other support equipment 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.

¢. 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.

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.
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3.3 TEST SETUP

vertical reference ground plane

i

i

| K,

i (Y

! 40cm ™

H 4 EUT AE
E Receiver

i # M,

i b !

i ' 80cm | 80cm

v V-LISM | =
: ~o o i

; *

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.
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3.5TEST RESULTS

Temperature: 21.3°C Relative Humidity: 28%RH
Test Voltage: AC 120V/60Hz Phase: L
Test Mode: Charing Mode
80.0 dBu¥
70
"--.._H
60 FCC Part15 CE-Class B_QP
'-l-q.-‘-'-‘-‘-‘-
M‘“"‘l-
50 FOC Papt15 CE-Class B_AVe
_"h"""h
a0 A\Mﬂ
30
WYY T,
b
20 wmn' x“l ....,‘\.",I.'"I.\:","‘w
11 |peak
1'52"1,. =2
10 N b, S— w"u-lnz
AYGE
0.0
0.150 0.500 [MHz] h 000 30.000
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB)
1 0.2379 23.15 10.89 34.04 62.17 -28.13 Qp
2 0.2379 13.74 10.89 24.63 52.17 -27.54 AVG
3 0.6435 20.47 11.12 31.59 56.00 -24.41 QP
4 0.6435 12.46 11.12 23.58 46.00 -22.42 AVG
S 1.2437 19.30 11.21 30.51 56.00 -25.49 Qp
6 1.2437 9.88 11.21 21.09 46.00 -24.91 AVG
7 2.5114 10.98 11.05 22.03 56.00 -33.97 QP
8 2.5114 3.22 11.05 14.27 46.00 -31.73 AVG
9 7.0429 11.55 10.90 22.45 60.00 -37.55 QP
10 7.0429 1.88 10.90 12.78 50.00 -37.22 AVG
11 24.9076 3.10 11.95 15.05 60.00 -44.95 Qp
12 24.9076 -1.96 11.95 9.99 50.00 -40.01 AVG
Remark:
1. All readings are Quasi-Peak and Average values.
2. Margin = Result (Result =Reading + Factor)-Limit.
3. Factor=LISN factor+Cable loss+Limiter (10dB)
Page 14 of 41 SHATBL-W-201/A0


../2006ReportFormats/ReFoDatabase/數據表/傳導Data.doc
../2006ReportFormats/ReFoDatabase/InputPowers.doc

AT 3>
Report No.: SHATBI1.2402001W06

Temperature: 21.3°C Relative Humidity: 28%RH
Test Voltage: AC 120/60Hz Phase: N
Test Mode: Charing Mode
g0.0 dBuY
70
h‘""‘"-.._‘
60 FCC Pajt15 CE-Class B_QP
"l-h..“‘"“-‘-‘-
M“""h
- FC Paft15 CE-Class B_AVe
_r‘h"""h..__‘h
40 A Ay e | | | é
AR
N *\/k\\\je WM | ﬂ Iﬁ\%
SR i
5
o M A U M 2 Fi m%%@um R
MM; I q >1’1
10 %WWMWM«M LIV A 8
i T T AV
0.0
0.150 0.500 [MHz] A 000 30,000
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) (dB) (dBuV) (dBuV) (dB)
1 0.2505 24.86 10.84 35.70 61.74 -26.04 Qp
2 0.2505 14.35 10.84 25.19 51.74 -26.55 AVG
3 0.8182 27.70 11.13 38.83 56.00 -17.17 Qp
4 0.8182 18.77 11.13 29.90 46.00 -16.10 AVG
5 2.5260 10.19 10.90 21.09 56.00 -34.91 Qp
6 2.5260 3.35 10.90 14.25 46.00 -31.75 AVG
o, 5.0032 7.40 11.19 18.59 60.00 -41.41 Qp
8 5.0032 -0.04 11.19 11.15 50.00 -38.85 AVG
9 11.3397 3.08 11.08 14.16 60.00 -45.84 QP
10 11.3397 -1.88 11.08 9.20 50.00 -40.80 AVG
11 22.5653 2.06 12.07 14.13 60.00 -45.87 Qp
12 22.5653 -2.64 12.07 9.43 50.00 -40.57 AVG
Remark:
1. All readings are Quasi-Peak and Average values.
2. Margin = Result (Result =Reading + Factor)-Limit.
3. Factor=LISN factor+Cable loss+Limiter (10dB)
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4. RADIATED EMISSION MEASUREMENT

4.1 RADIATED EMISSION LIMITS

In case the emission fall within the restricted band specified on Part 15.205(a), then the Part 15.209(a)and
Part 15.231(b) limit in the table below has to be followed.

Report No.: SHATBL2402001W06

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

Frequencies Field Strength Measurement Distance
(MHz) (micorvolts/meter) (meters)
0.009~0.490 2400/F(kHz) 300
0.490~1.705 24000/F(kHz) 30
1.705~30.0 30 30
30~40.66 100 3
40.70~70 100 3

Fundamental Frequency

Field Strength of fundamental

Field Strength of Unwanted

(MHz) (microvolts/meter) Emissions
(microvolts/meter)
40.66~40.70 2250 225
70~130 1,250 125
130~174 1,250 to 3,750** 125 to 375%**
174~260 3750 375
260~470 3,750 to 12,500%* 375 to 1,250%*
Above 470 12 500 1250

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 15.231.

(2) The tighter limit applies at the band edges.
(3) Emission level (dBuV/m)=20log Emission level (uV/m).
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LIMITS OF RESTRICTED FREQUENCY BANDS

Report No.: SHATBL2402001W06

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 9.3-9.5
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 322-3354 3600-4400 Above 38.6
13.36-13.41
Spectrum Parameter Setting
Detector Peak
Attenuation Auto
Start Frequency 1000 MHz

Stop Frequency

10th carrier harmonic

RB / VB (emission in restricted band) 1MHz / 3MHz
Receiver Parameter Setting
Attenuation Auto

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
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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 polarization 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.
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4.3 TEST SETUP
(A) Radiated Emission Test-Up Frequency Below 30MHz

Loop Antenna

ELUT am
—
| I
J Spectrum
Ground Plane Coamial Cable Analyzer

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

Turntable :

Im to 4m
Spectrum \ EUT l

Analyzer | IU-Em
| |
| — . —

(r}r:mnd Flane —_— -
Coaxial Cable

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

ElTla— 3m —
,,,,,,,,,, Arnplifier
15m
Turntable 1t to dm Spectrum
! Analyzer
P — M‘ ; 1

Ground Plane J /

Coaxial Cable

4.4 EUT OPERATING CONDITIONS

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

The field strength is calculated by adding the Antenna Factor and Cable Factor and subtracting 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

Report No.: SHATBL2402001W06

Frequency FS RA AF CL AG Factor
(MHz) (dBpV/m) | (dBuV/m) | (dB) (dB) (dB) (dB)
300 40 58.1 12.2 1.6 31.9 -18.1
Factor=AF+CL-AG
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4.6TEST RESULTS

(Radiated Emission<30MHz (9kHz-30MHz, H-field))

Temperature: 23.4°C Relative Humidity 55%RH
Test Voltage: DC3.3V Polarization: N/A
Test Mode: TX Mode

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.
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(30MHz -1000MHz)

Temperature: 23.3°C Relative Humidity: 48%RH
Test Voltage: DC 3.3V Phase: Horizontal
Test Mode: TX Mode

Remark:

1. Margin = Result (Result =Reading + Factor )-Limit
2. Factor= Antenna factor+Cable attenuation factor(cable loss)-Amplifier gain
3. If the Peak value below the AV/QP Limit, the AV/QP test doesn’t perform for this submission.

433.92 Horizontal

|— PEAK — H PEAK — Peak Limit — Average Limit

10

60

e |

504

' X
3 4 all
30 !
2 X X M

104

=

(dBuv)
=

N S S Y

10 .
30 60 1000

(MHz)
Mk. | Freq.(MHz) Level Limit Margin | Ant.F/G. | Amp.G. | CblLL. | Pol
(dBuV) (dBuV) (dB) (dB) (dB) (dB)

Peak:
1 37.679781 24.0 40.0 16.0 13.8 32¢ 0.8 H
2 73.359326 20.2 40.0 19.8 10.3 32.9 0.9 H
3 146.887665 25.0 43.5 18.5 14.0 32.9 1.3 H
4 282.985154 25.5 46.0 20.5 12.4 32.7 2.6 H
5 432.545681 42.6 80.1 - - - - H
6 810.265365 354 46.0 10.6 18.6 324 3.6 H
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(30MHz -1000MHz)

Temperature: 23.3°C Relative Humidity: 48%RH
Test Voltage: DC 3.3V Phase: Horizontal
Test Mode: TX Mode

Remark:

1. Margin = Result (Result =Reading + Factor )-Limit
2. Factor= Antenna factor+Cable attenuation factor(cable loss)-Amplifier gain
3. If the Peak value below the AV/QP Limit, the AV/QP test doesn’t perform for this submission.

433.92 Horizontal

|— PEAK — H PEAK — Peak Limit — Average Limit

80_

70

601
501

=
é 40
301
TR R IR TTR Y S U S
20.
101
.0.
-10-
400 450
{(MHz)
Level Limit Margin | Ant.F/G. Amp.G. CbLL.
Mk. | Freq.MHz) | 4p, vy (dBuV) (dB) (dB) (dB) @) | Fob
Peak:
1 433.920000 71.0 80.1 9.8 14.2 324 2.7 H
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(30MHz -1000MHz)

Temperature: 23.3°C Relative Humidity: 48%RH
Test Voltage: DC 3.3V Phase: Vertical
Test Mode: TX Mode

Remark:

1. Margin = Result (Result =Reading + Factor )-Limit
2. Factor= Antenna factor+Cable attenuation factor(cable loss)-Amplifier gain
3. If the Peak value below the AV/QP Limit, the AV/QP test doesn’t perform for this submission.

433.92 Vertical

—PEAK -V PEAK — Peak Limit — Average Limit
80.
10
60|
- |
S [ I : -]
20 e
= ] ] 3 4 M
30 : 5 i %
" X
Il | |
] | | |
-10- | ‘ ‘ ‘
30 50 1000
(MHz)
Mk. | Freq.(MH) Level Limit Margin | Ant.F/G. | Amp.G. | CbLL. | Pol
(dBuV) (dBuV) (dB) (dB) (dB) (dB)
Peak:
1 42.599954 24.0 40.0 16.0 13.9 324 0.8 A%
2 74.395531 20.7 40.0 19.3 10.1 32.9 0.9 v
3 145.350554 24.8 43.5 18.7 13.9 32.9 1.3 \Y
4 266.608943 24.5 46.0 21.5 12.0 32.7 2.6 \Y
5 432.545681 44.2 80.1 - - - - \Y
6 887.609870 38.1 46.0 7.9 21.5 31.7 3.6 v
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(30MHz -1000MHz)

Temperature: 23.3°C Relative Humidity: 48%RH
Test Voltage: DC 3.3V Phase: Horizontal
Test Mode: TX Mode

Remark:

1. Margin = Result (Result =Reading + Factor )-Limit
2. Factor= Antenna factor+Cable attenuation factor(cable loss)-Amplifier gain
3. If the Peak value below the AV/QP Limit, the AV/QP test doesn’t perform for this submission.

433.92 Horizontal

| — PEAK — WV PEAK — Peak Limit — Average Limit
80_
70
601
501
=
é 40
301
20.
101
.0.
-10-
400 450
{(MHz)
Level Limit Margin | Ant.F/G. Amp.G. Cbl.L.
Mk. | Freq.(MHz) | 4p, vy (dBuV) (dB) (dB) (dB) @p) | Fob
Peak:
1 433.920000 61.3 80.1 19.5 15.6 32.4 g \Y
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(30MHz -1000MHz)

Temperature: 23.3°C Relative Humidity: 48%RH
Test Voltage: DC 3.3V Phase: Horizontal
Test Mode: TX Mode

Remark:

1. Margin = Result (Result =Reading + Factor )-Limit
2. Factor= Antenna factor+Cable attenuation factor(cable loss)-Amplifier gain
3. If the Peak value below the AV/QP Limit, the AV/QP test doesn’t perform for this submission.

315 Horizontal

— PEAK — H PEAK — Peak Limit — Average Limit
1004
90+
80
T0
60 1 5
2 50 X 5 [
@ ¥ | X%

] ’ — M
40 —IK 2 % M
30 PM""” er WM
%

16_ I

%o 200 400 600 200 1000
(MHz)
Mk. | Freq.(MH) Level Limit Margin | Ant.F/G. | Amp.G. | CblLL. | Pol
(dBuV) (dBuV) (dB) (dB) (dB) (dB)

Peak:
1 95.762 38.1 43.5 54 14.4 32.9 1.4 H
2 191.745 33.6 43.5 9.9 17.4 32.8 hl H
3 314.376 51.1 74.2 - - - - H
4 459.114 36.0 46.0 10.0 22.0 324 2.9 H
J 627.274 44.6 46.0 1.4 23.6 324 3.6 H
6 993.011 45.0 54.0 9.0 27.5 31.0 4.4 H
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(30MHz -1000MHz)

Temperature: 23.3°C Relative Humidity: 48%RH
Test Voltage: DC 3.3V Phase: Horizontal
Test Mode: TX Mode

Remark:

1. Margin = Result (Result =Reading + Factor )-Limit
2. Factor= Antenna factor+Cable attenuation factor(cable loss)-Amplifier gain
3. If the Peak value below the AV/QP Limit, the AV/QP test doesn’t perform for this submission.

315 Horizontal

|— PEAK - HPEAK - Pzak Limit

100,
90|
80
T0- 1
60- [
40/ -
EU-W LY
20
101
%00 30 330
(MHz)
Mk. | Freq.(MHz) ((]1“1‘;1‘3) (‘];];‘:l‘iﬁ) M(‘;‘;;f)i“ A‘ESIFS;G' A;“;l]’;)G' (igg)" Pol.
Peak:
1 315.033 52.5 74.2 2=, 18.9 32.1 2.5 H
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(30MHz -1000MHz)

Temperature: 23.3°C Relative Humidity: 48%RH
Test Voltage: DC3.3V Phase: Vertical
Test Mode: TX Mode

Remark:

1. Margin = Result (Result =Reading + Factor )-Limit
2. Factor= Antenna factor+Cable attenuation factor(cable loss)-Amplifier gain
3. If the Peak value below the AV/QP Limit, the AV/QP test doesn’t perform for this submission.

315 Vertical
— PEAK — WV PEAK — Peak Limit — Average Limit
1004
90+
B0
T0-
3
60 X
z . ; it
- |
a iy 2 j
- - TN
i X MM
mwwmww .
15-‘ ‘
q_'n’-ﬂ 200 400 600 800 1000
{MHz}
. req. z eve imit argin nt. . mp.G. N IR (1]
Mk Freq.(MH Level Limi Margi Ant.F/G Amp.G Cbl.L Pol
(dBuV) (dBuV) (dB) (dB) (dB) (dB)
Peak:
1 38.616 374 40.0 2.6 18.2 32.0 0.9 Vv
2 160.909 35.1 43.5 8.4 18.3 31.9 1.7 A\
3 314.376 57.1 74.2 - - - - A\
4 487.315 37.9 46.0 8.1 22.8 314 3.0 A\
5 627.274 437 46.0 2.3 23.9 31.1 3.6 A\
6 993.011 443 54.0 9.7 27.5 31.9 4.4 A\
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(30MHz -1000MHz)

Temperature: 23.3°C Relative Humidity: 48%RH
Test Voltage: DC 3.3V Phase: Horizontal
Test Mode: TX Mode

Remark:

1. Margin = Result (Result =Reading + Factor )-Limit
2. Factor= Antenna factor+Cable attenuation factor(cable loss)-Amplifier gain
3. If the Peak value below the AV/QP Limit, the AV/QP test doesn’t perform for this submission

315 Vertical

[-PEAK - VPEAK — PaakLimit

100,
90|
80
70 !
1
60-
&
é 50
a0/
] [ T TS R TSRS S SRR e R R MMWWM%WMMM
20
10}
%00 310 330
(MHz)
Level Limit Margin | Ant.F/G. Amp.G. CblL.L.
Mk. | Freq.(MHz) | 4,y (dBuV) (dB) (dB) (dB) @) |FPor
Peak:
1 315.033 56.5 74.2 17.7 20 32.1 2.5 A%
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(1000MHz -5000MHz)

Temperature: 23.3°C Relative Humidity: 48%RH
Test Voltage: DC 3.3V Phase: Horizontal
Test Mode: TX Mode

Remark:

1. Margin = Result (Result =Reading + Factor )-Limit
2. Factor= Antenna factor+Cable attenuation factor(cable loss)-Amplifier gain
3. If the Peak value below the AV/QP Limit, the AV/QP test doesn’t perform for this submission.

433.92 Horizontal

|— PEAK — H PEAK — Peak Limit — Average Limit
80_
70
60+
50+ i c [
> 1 2 1 X X rd
I:I=l = ; XMWWMW
E R e W B,
30
20.
10+
.0.
-10-
1000 5000
(MHz)
Mk. | Freq.(MHz) Level Limit Margin | Ant.F/G. | Amp.G. | CblLL. | Pol
(dBuV) (dBuV) (dB) (dB) (dB) (dB)
Peak:
1 1155.865498 36.0 74.0 38.0 25.6 60.8 2.2 H
2 1502.586253 36.3 74.0 37.7 25.4 614 2.5 H
3 1978.624042 37.3 74.0 36.7 26.3 60.9 2.7 H
4 2747.597817 40.8 74.0 33.2 28.3 59.4 2.9 H
5 3940.237897 428 74.0 31.2 30.8 58.5 32 H
6 4904.360255 44.6 74.0 29.4 32.7 57.4 3.6 H
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(1000MHz -5000MHz)

Temperature: 23.3°C Relative Humidity: 48%RH
Test Voltage: DC3.3V Phase: Vertical
Test Mode: TX Mode

Remark:

1. Margin = Result (Result =Reading + Factor )-Limit
2. Factor= Antenna factor+Cable attenuation factor(cable loss)-Amplifier gain
3. If the Peak value below the AV/QP Limit, the AV/QP test doesn’t perform for this submission.

433.92 Vertical

— PEAK -V PEAK — Peak Limit — Average Limi
80.
70
60
50, ; 5 s
1 3 3 X A.J\-d.
E A3 X X X g b o
= IRy v PP PTEP PRI Ae s B BT Ty
301
20_
101
.0.
104
1000 5000
(MHz)
Mk. | Freq.(MHz) Level Limit Margin | Ant.F/G. | Amp.G. | CbLL. | Pol
(dBuV) (dBuV) (dB) (dB) (dB) (dB)
Peak:
1 1170.844069 36.9 74.0 37.1 25.7 60.8 2.2 A%
2 1581.999898 36.1 74.0 37.9 25.3 61.2 2.5 A%
3 2069.828878 37.5 74.0 36.5 27.0 60.9 2.7 \%
4 2823.811176 40.0 74.0 34.0 28.6 594 2.9 A%
5 3827.727247 42.3 74.0 31.7 30.5 58.8 3.2 A%
6 4826.059414 443 74.0 29.7 32.4 57.5 3.6 \%
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(1000MHz -5000MHz)

Temperature: 23.3°C Relative Humidity: 48%RH
Test Voltage: DC3.3V Phase: Horizontal
Test Mode: TX Mode

Remark:

1. Margin = Result (Result =Reading + Factor )-Limit
2. Factor= Antenna factor+Cable attenuation factor(cable loss)-Amplifier gain
3. If the Peak value below the AV/QP Limit, the AV/QP test doesn’t perform for this submission.

315 Horizontal

— PEAK — H PEAK — Peak Limit — Average Limit
100,
90
80
70
§0-
S
g 50 5
=
TS | 1 5 X |
3 X XM
3014 2 X
X x ‘
20- :
16_ I
%000 2000 3000 4000 £000
{MHz)
Mk. | Freq.(MHz) Level Limit Margin | Ant.F/G. | Amp.G. | CblLL. | Pol
(dBuV) (dBuV) (dB) (dB) (dB) (dB)
Peak:
1 1119.252 23.2 74.0 50.8 254 59.4 4.7 H
2 1399.860 24.7 74.0 493 25.5 58.5 5.2 H
3 1894.485 28.7 74.0 453 253 56.6 6.2 H
4 2703.731 34.7 74.0 393 28.2 57.4 7.4 H
5 3959.309 36.7 74.0 37.3 30.5 57.2 9.0 H
6 4912.260 40.8 74.0 33.2 32.5 57.5 10.1 H
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(1000MHz -5000MHz)

Temperature: 23.3°C Relative Humidity: 48%RH
Test Voltage: DC3.3V Phase: Vertical
Test Mode: TX Mode

Remark:

1. Margin = Result (Result =Reading + Factor )-Limit
2. Factor= Antenna factor+Cable attenuation factor(cable loss)-Amplifier gain
3. If the Peak value below the AV/QP Limit, the AV/QP test doesn’t perform for this submission.

315 Vertical

—PEAK -V PEAK — Peak Limit — Average Limit

100

90

80

04

60+

(dBuv)
=
o

X
qi_ﬂﬂﬂ 2000 3000 4000 5000
{MHz)
Mk. | Freq.(MHz) Level Limit Margin | Ant.F/G. | Amp.G. CbLL. | Pol
(dBuV) (dBuV) (dB) (dB) (dB) (dB)

Peak:
1 1101.383 223 74.0 51.7 253 59.4 4.7 v
2 1454.990 25.6 74.0 48.4 25.2 58.3 53 A%
3 2079.847 29.9 74.0 44.1 25.6 56.4 6.5 v
4 2851.212 34.1 74.0 39.9 28.4 57.6 7.6 \Y
5 3821.572 35.9 74.0 38.1 30.0 57.3 8.8 Vv
6 4857.229 41.3 74.0 32.7 322 57.4 10.0 v
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5. BANDWIDTH TEST

5.1 LIMIT
FCC Partl5.231,Subpart C
Section Test Item Limit Result
The 20dB bandwidth of the
15.231(C) 20 Bandwidth emissions shall not exceed 0.25% PASS
of the center frequency
Spectrum Parameter Setting
Attenuation Auto
Span Frequency > Measurement Bandwidth
RB 10 kHz (20dB Bandwidth)
VB 30 kHz (20dB Bandwidth)
Detector Peak
Trace Max Hold
Sweep Time Auto

5.2 TEST SETUP

Spectrum Anablyzer

EUT

The bandwidth of the emission shall be no wider than 0.25% of the center frequency for device:
operating above 70 MHz and below 900 MHz. For devices operating above 900 MHz, the emission shall b¢
no wider than 0.5% of the center frequency. Bandwidth is determined at the points 20 dB down from the
modulated carrier.

5.3 EUT OPERATION CONDITIONS
TX mode.
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5.4 TEST RESULTS

Report No.: SHATBL2402001W06

Measurement
Centre
Frequency 20dB Bandwidth ..
(kHz) Limit(kHz) Result
433.92 176.2 1084.8 PASS
315.00 159.4 787.5 PASS

433.92MHz

Agilent Spectrum Analyzer - Occupied BW
g

| senseanT] ALIGNAUTO

01:35:00 PM Jun 05, 2024

Center Freq: 433.920000 MHz Radio Std: None

Meas Setup

| &
x dB -20.00 dB

50 Trig: Free Run
G
#IFGain:Low

#Atten: 20 dB

AvglHold>10/10
Radio Device: BTS

Avg/Hold Num
10

On Off
Avg Mode

Exp Repeat|

Ref -30.00 dBm

Center 433.9 MHz
#Res BW 3 kHz

Span 500 kHz

#VBW 10 kHz Sweep 52.73 ms|

Occupied Bandwidth Total Power

178.83 kHz
5.311 kHz
176.2 kHz

x dB

dB
More
10f2

OBW Power
xdB

99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

315MHz

Agilent Spectrum Analyzer - Occupied BW.
! AC [ SENSE:INT] ALIGNAUTO.

[T ]
Center Freq 315.000000 MHz Center Freq: 315.000000 MHz
PRI Trig:Free Run Avg|Hold:>10/10

HEGain:Low  #Atten: 20 dB

Frequency

Ref -30.00 dBm

Span 500 kHz
Sweep 52.73 ms

Center 315 MHz
“Res BW 3 kHz

#VBW 10 kHz

Occupied Bandwidth Total Power

175.31 kHz
-895 Hz
159.4 kHz

OBW Power
x <B

Transmit Freq Error

x <B Bandwidth -20.00 dB
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6. DUTY CYCLE

6.1 TEST PROCEDURE

The EUT was directly connected to the spectrum analyzer and antenna output port as show in the block
diagram below.

The Duty Cycle Was Determined By The Following Equation: To Calculate The Actual Field Intensity,The
Duty Cycle Correction Factor In Decibel Is Needed For Later Use And Can Be Obtained From Following
Conversion

Duty Cycle(%)=Total On Interval In A Complete Pulse Train/ Length Of A Complete Pulse Train * %

Duty Cycle Correction Factor(Db)=10 * Logl10(Duty Cycle(%)

6.2 TEST SETUP
EUT SPECTRUM
ANALYZER
6.3 EUT OPERATION CONDITIONS
TX mode.
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6.4 TEST RESULTS

FCC Part 15.231

433.92MHz
Ton(ms) 8.433

Tperiod(ms) 30.98

Duty Cycle (%) 27.22

Duty Cycle Correction Factor(dB) 5.65

315MHz

Ton(ms) 8.483

Tperiod(ms) 30.98

Duty Cycle (%) 27.38

Duty Cycle Correction Factor(dB) 5.63

433.92MHz 315MHz
Agilont Spectrum Analyzer - Swept SA
o AL TS AN OFF 0211440 PMFeb 27, 2024 e — -
arker 3 £ 309853 ms Tagresr S R R e
Wide rig: Free Run wglHold: | % o
Foainitow — Atten:10 B oErlP NN PO Wi > TS ki AvglHold: 1/1 "
AMKr3 30,98 ms AMKr3 30.98 m3)
[9gBiv__Ref 0.00 dBm 0,054 dB 10 aiciv__Ref 0.00 dBm 0.168 dB|
Log
100 100
00 é 0.0
, Al
00 i 300 1
N i Y (s
500 t 501
500 500
500 | I 500
w00 500
Center 433.920000 MHz Span 0 Hz. Center 315.000000 MHz Span 0 Hz
Res BW 100 kHz #VBW 300 kHz Sweep 50.00 ms (1001 pts) Res BW 100 kHz #VBW 300 kHz Sweep 50.00 ms (1001 pts)
z [ Fncion T Ancronwo]_———— ficionvee 1
1717ms 25739 dBm 4717Tms 39546 dBm
2 M t () 8433ms ()  0.365dB 8483 ms (A)  0652dB
-‘; a1 t @ 3098 ms (A) 0054 dB 3098 ms {A) 0.168 dB
5
6
7
8
9
10
1 v ]
< > v
s status €9 Align Now, All required s status €9 Align Now, Al required
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7. AUTOMATICALLY DEACTIVATE

7.1 STANDARD REQUIREMENT

A manually operated transmitter shall employ a switch that will automatically deactivate the transmitter
within not more than 5 seconds of being released.

7.2 TEST PROCEDURE

The EUT was directly connected to the spectrum analyzer and antenna output port as show in the block

diagram below.
Spectrum Setting: RBW= 100kHz, VBW=300kHz, Sweep time = Auto.

Note: Only press launch about 0.15 s

7.3 TEST SETUP

EUT SPECTRUM
ANALYZER
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7.4 TEST RESULTS

433.92MHz

Activation time Limit(Sec) Result

1.535 s 5s Pass
315MHz

Activation time Limit(Sec) Result

1.535 s 5s Pass

433.92MHz 315MHz
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Activation time= 2A1
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8. ANTENNA REQUIREMENT

8.1 STANDARD REQUIREMENT

FCC Part 15 Paragraph 15.203, an intentional radiator shall be designed to ensure that no antenna other
than that furnished by the responsible party shall be used with the device. The use of a permanently

attached antenna to the intentional radiator shall be considered sufficient to comply with the provisions of
this section.

Report No.: SHATBL2402001W06

8.2 EUT ANTENNA
The EUT antenna is PCB antenna.It conforms to the standard requirements.
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APPENDIX-PHOTOS OF TEST SETUP

Radiated Emissions for 1GHz~5GHz Radiated Emissions for 30MHz~1GHz

Conducted for RF Ac Power Line

% 2% % % X END OF THE REPORT 3 3% 3¢ 3¢ 3%
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