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Test report no.: Order no.: Page 1 of 18
Kunden-Referenz-Nr.: 244099823 Auftragsdatum: 2021-08-02

Client reference no.: Order date:

Auftraggeber: Baolong Huf Shanghai Electronics Co., Ltd.

Client: 1st Floor, Building 5, 5500 Shenzhuan Rd, Songjiang, Shanghai, China
Prifgegenstand: TPMS SENSOR

Test item:

TMSS6A3
FCC ID: 2ATCK-TMSS6A3

Bezeichnung / Typ-Nr.:
Identification / Type no.:

Auftrags-Inhalt:
Order content:

Complete test

Pruafgrundlage:

Test specification: ANSI C63.10: 2013

FCC CFRA47 Part 15, Subpart C Section 15.231

Wareneingangsdatum: 2021-09-02

Date of sample receipt:

Prifmuster-Nr.: A003121703-001

Test sample no:

Priufzeitraum:
Testing period:

Refer to test report

Ort der Prifung:
Place of testing:

TUV Rheinland (Shanghai)
Co., Ltd.

Pruflaboratorium:
Testing laboratory:

TUV Rheinland (Shanghai)
Co., Ltd.

Prufergebnis*:

Test result*: Pass
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tested by: ‘ authorized by: P
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Datum: Ausstellungsdatum:

Date: 2021-10-18 Signed by: Hongfei Wu Issue date: 2021-10-18 Signed by: Elliot Zhang

Stellung / Position: PE Stellung / Position: Reviewer

Sonstiges /

Other:

Zustand des Prifgegenstandes bei Anlieferung:
Condition of the test item at delivery:

Prufmuster vollstéandig und unbeschadigt
Test item complete and undamaged

* Legende:
* Legend:

P(ass) = entspricht 0.g. Prifgrundlage(n)
P(ass) = passed a.m. test specification(s)

F(ail) = entspricht nicht 0.g. Prufgrundlage(n)
F(ail) = failed a.m. test specification(s)

N/A = nicht anwendbar
N/A = not applicable

N/T = nicht getestet
N/T = not tested

Dieser Prifbericht bezieht sich nur auf das o.g. Prifmuster und darf ohne Genehmigung der Prifstelle nicht
auszugsweise vervielfaltigt werden. Dieser Bericht berechtigt nicht zur Verwendung eines Priifzeichens.
This test report only relates to the a. m. test sample. Without permission of the test center this test report is not permitted to be
vos duplicated in extracts. This test report does not entitle to carry any test mark.

TUV Rheinland (Shanghai) Co., Ltd. No.177, 178, Lane 777 West Guangzhong Road, Jing'an District,Shanghai, China
Mail: service@de.tuv.com - Web: www.tuv.com
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TEST SUMMARY

5.1.1 ANTENNA REQUIREMENT
RESULT: Pass

5.1.2 20DB BANDWIDTH
RESULT: Pass

5.1.3 DEACTIVATION TIME
RESULT: Pass

5.1.4 CONDUCTED EMISSION
RESULT: N/A

5.1.5 FIELD STRENGTH OF FUNDAMENTAL AND RADIATED SPURIOUS EMISSION
RESULT: Pass
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1. General Remarks

1.1 Complementary Materials

Null.

2. Test Sites

2.1 Test Facilities

TUV Rheinland (Shanghai) Co., Ltd.
Shanghai TUV Rheinland Building No. 177, 178 Lane 777, West Guangzhong Rd, Jing'an
District, Shanghai, China

The used test equipment is in accordance with CISPR 16 for measurement of radio interference.

The Federal Communications Commission has reviewed the technical characteristics of the
radiated and conducted emission facility, and has found these test facilities to be in compliance
with the requirements of section 2.948 of the FCC rules. The description of the test facility is
listed under FCC registration number 958801.

The Innovation, Science and Economic Development Canada has reviewed the technical
characteristics of the radiated and conducted emission facility, and has found these test facilities
to be in compliance. The description of the test facility is listed under chambers filing number
2932F.
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2.2 List of Test and Measurement Instruments
Table 1: List of Test and Measurement Equipment
Instrument Manufacturer Type No. Asset No. Calgét[()aue
3m modified semi- Frankonia SAC3 G1811378 | 2022-06-27
anechoic chamber
EMI test receiver Rohde&Schwarz ESCI G1811402 | 2022-09-01
Bilog antenna Teseq CBL 6112D G1811425 | 2023-03-10
Log periodic antenna Rohde&Schwarz HLO50 G1811417 | 2023-03-10
Spectrum analyser Rohde&Schwarz FSV40 G1822702 | 2021-11-01
Preamplifier Taiwan EMCI EMCO051845SE | G1825371 | 2023-05-14
Spectrum Analyzer Keysight N9020A MY54500180 | 2022-09-08

2.3 Traceability

All measurement equipment calibrations are traceable to NIST or where calibration is performed
outside the United States, to equivalent nationally recognized standards organizations.

2.4 Calibration

Equipment requiring calibration is calibrated periodically by the manufacturer or according to
manufacturer’s specifications. Additionally all equipment is verified for proper performance on a
regular basics using in house standards or comparisons.

2.5 Measurement Uncertainty

Table 2: Measurement Uncertainty

Measurement Type Frequency Uncertainty
Radiated Emission 9kHz — 30MHz +2.93dB
30MHz - 1GHz +5.34dB
> 1GHz +5.40dB
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3. General Product Information

3.1 Product Function and Intended Use

The EUT (Equipment Under Test) is a tire pressure monitoring sensor working on the

frequency of 315MHz and 125kHz.

The aim of this report is to evaluate 315MHz transmitter of the EUT for FCC Part

15C.

For details refer to the User Manual and Circuit Diagram.

3.2 Ratings and System Details

Table 3: Technical Specification of EUT

General Description of EUT

Product Name: TPMS SENSOR

Model No.: TMSS6A3

Operating Voltage: DC 3V (CR2032)

Technical Specification of Transmitter

Frequency Range: 315 MHz
Modulation Type: FSK

Antenna Type: Monopole Antenna
Technical Specification of Receiver
Frequency Range: | 125 kHz

3.3 Independent Operation Modes

Table 4: Independent Operation Modes

Test Mode Channel Frequency Mode
[MHZ]
T™M1 315 Transmitting continually
TM2 315 Normal operation
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3.4 Noise Generating and Noise Suppressing Parts

Refer to the Circuit Diagram.

3.5 Submitted Documents

- Bill of Material - Circuit Diagram
- PCB Layout - Instruction Manual
- Photo Document - Rating Label
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4. Test Set-up and Operation Modes

4.1 Principle of Configuration Selection

The equipment under test (EUT) was configured to measure its maximum power level. The test
modes were adapted accordingly in reference to the instructions for use.

4.2 Test Operation and Test Software

Null.

4.3 Special Accessories and Auxiliary Equipment

Null.

4.4 Countermeasures to achieve EMC Compliance

Null.
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5. Test Results

5.1 Conducted Testing at Antenna Port

5.1.1 Antenna Requirement
RESULT: Pass

According to the manufacturer declared, the EUT has one monopole antenna, the antenna is
designed with permanent attachment and no consideration of replacement. Therefore the EUT is
considered sufficient to comply with the provision.

Table 5: Antenna Requirement

FCC 15.203 — Antenna Requirement 1
Requirement: No antenna other than that furnished by the responsible party shall be used with

the device
Results: Antenna type: Monopole Antenna
Verdict: Pass

FCC 15.204 — Antenna Requirement 2

Requirement: An intentional radiator may be operated only with the antenna with which it is
authorized. If an antenna is marketed with the intentional radiator, it shall be of a
type which is authorized with the intentional radiator.

Results: Only one monopole antenna can be used

Verdict: Pass
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5.1.2 20dB Bandwidth
RESULT: Pass
Date of testing 2021-09-15
Ambient temperature 24.3°C
Relative humidity 53.2%
Atmospheric pressure 101kPa
Test requirement FCC Part 15.231(c)
Test procedure ANSI C63.10: 2013
Test voltage DC 3V
Test modes applied T™1
Table 6: 20dB Bandwidth

Channel Frequency 20dB Bandwidth Limit Result

[MHZ] [kHZ] [kHZ]
315 190.69 787.5 Pass

Note:

Limit = 315000 x 0.25%=787.5 kHz

Figure 1: 20dB Bandwidth

Fﬁ Keysight Spectrum Analyzer - Occupied BW

RF 509  AC

VBW 10.000 kHz

CORREC | SENSE:INT[ SOURCE OFF |

ALIGN AUTO

|07:25:10PM Sep 15, 2021

Center Freq: 3156.000000 MHz

., T1rig: Free Run
(]
#FGain:Low #Atten: 6 dB

Radio Std: None

Avg|Held:>10/10

Radic Device: BTS Res BW

Ref -15.00 dBm

Center 315 MHz
#Res BW 3 kHz

Occupied Bandwidth

#VBW 10 kHz

190.69 kHz

Transmit Freq Error
x dB Bandwidth

3.783 kHz
196.3 kHz x dB

Total Power

OBW Power

3.0000 kHz

Span 600 kHz
Sweep 81.73 ms

Filter Typeb
Gaussian

-30.1 dBm

99.00 %
-20.00 dB

MSG E STATUS
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5.1.3 Deactivation Time

RESULT:

Date of testing 2021-9-26
Ambient temperature 24.8°C
Relative humidity 56.1%
Atmospheric pressure 101kPa

Test requirement
Test procedure
Test voltage

Test modes applied

FCC Part 15.231(a)(1)
ANSI C63.10: 2013

DC 3V

™2

Table 7: Deactivation Time

Pass

On Transmission Time Limit
Result
[s] [s]
0.16 <5 Pass
Figure 2: Deactivation Time
rn Keysight Spectrum Analyzer - Swept SA \il\ij&ll
50 ¢ AC CORREC ‘ SENSE:INT| SOURCE OFF | ALIGN AUTO |12:28136 PM Sep 26, 2021
Trig Delay-150.0 ms  Avg Type: Log-Pwr
PNO: Wide —»— 1Tig: Video
IFGain:Low Atten: 6 dB Select Marker

Ref -10.00 dBm

10 dBidiv
Log

Center 315.000000 MHz

Res BW 100 kHz #V/BW 100 kHz

Sweep 10.00 s (1001 pts)

=

o

=]
I 5 i

2 v

Delta

=

Fixed[>

=]

Properties»

More
10f2

Span 0 Hz

% STATUS

—l
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5.1.4 Conducted Emission

RESULT: N/A
Test requirement . FCC Part 15.207 (a)

Test procedure : ANSI C63.10: 2013

Note:

This product is power by battery.
So, this test is not applicable
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5.1.5 Field strength of fundamental and Radiated Spurious Emission

RESULT:

Date of testing
Ambient temperature
Relative humidity
Atmospheric pressure
Test requirement

Test procedure
Test voltage
Test modes applied

Table 8: Duty Cycle

Pass

2021-09-22~2021-09-26
23.8°C

56.3%

101kPa

FCC Part 15.205

FCC Part 15.209

FCC Part 15.231(b)
ANSI C63.10: 2013

DC 3V

TM1 for Field strength of fundamental and Radiated Spurious
Emission

TM2 for Duty Cycle

Total Time The duration of one
Frequency Duty Cycle Factor
(Ton) cycle Duty Cycle
[MHz] [dB]
[ms] [ms]
315 16 100 16% -15.9
Note: Duty Cycle Factor = 20*Log(Duty Cycle)
Figure 3: Duty Cycle
u Keysight Spectrum Analyzer SprtSA \il\g/@_l
0Q AC [ SENSE:INT] SOURCE OFF | ALIGN AUTO __[12:21:21 PM Sep 26, 2021 m
Marker 3A 8 00000 ms Trig-Deila:;&DDD ms  Avg Type: Log-Pwr TP;:EE 234
E’égi:n‘fsjv - -:Eélxgdﬁ DEr Marker Table
On Off|
Ref -10.00 dBm |
Marker Count
[off]
|
Couple
Markers
Oon Off

Center 315.000000 MHz

#VBW 100 kHz

MKR| MODE TRC| SCL

1 m-n 8.000 ms _
[1]¢t] X

83.90 ms

FUNCTION FUNCTION WIDTH

3ai0dBm[ [ [
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CN21QZS0 001

Figure 4: Field strength of fundamental and Radiated Spurious Emission,
30MHz to 1GHz, H

_Radiated emission (30M-1GHz) 1 Range_FCC

80 7

0+

60+

Level in dB!1V/

10+

304 50 &0 20n 300 400  &00 g0l 1G

Frequency in Hz
Limit and Margin

Frequency MaxPeak Du;ggg;:le Average Limit Over Limit Tvoe | Pol

[MHz] [dBUV/m] aB) [dBuV/m] | [dBuV/m] [dB] yp :
315.058750 70.0 N/A N/A 95.6 -25.6 PK H
315.058750 70.0 -15.9 54.1 75.6 -21.5 AV H
630.066250 42.0 N/A N/A 75.6 -33.6 PK H
630.066250 42.0 -15.9 26.1 55.6 -29.5 AV H

Note: Average Level= MaxPeak Level + Duty Cycle
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Figure 5: Field strength of fundamental and Radiated Spurious Emission,
30MHz to 1GHz, V

_Radiated emission (30M-1GHz) 1 Range_FCC

80 7

0+

60+

Level in dB!1V/

10+

304 50 &0 g0 100w 20n 300 400  &00 g0l 1G

Frequency in Hz
Limit and Margin

Frequency MaxPeak Du;ggg;:le Average Limit Over Limit Tvoe | Pol

[MHz] [dBUV/m] dB) [dBuV/m] | [dBuV/m] [dB] yp :
314.937500 72.7 N/A N/A 95.6 -22.9 PK \Y
314.937500 72.7 -15.9 56.8 75.6 -18.8 AV \Y
629.945000 43.2 N/A N/A 75.6 -32.4 PK \Y
629.945000 43.2 -15.9 27.3 55.6 -28.3 AV \Y

Note: Average Level= MaxPeak Level + Duty Cycle
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Figure 6: Field strength of fundamental and Radiated Spurious Emission,
1GHz to 4GHz, H

FE_1-18GHz_HLOS0 _F5%40_Fre

a0

a0+

0+

Level in dB!1V/

20+

10+

n t t i
1G eG 3G 4G

Frequency in Hz

Limit and Margin

Frequency MaxPeak Du;ggg;:le Average Limit Over Limit Tvoe | Pol
[MHz] [dBuV/m] dB) [dBuV/m] | [dBuV/m] [dB] yp :
1260.000000 41.1 N/A N/A 75.6 -34.5 PK H
1260.000000 41.1 -15.9 25.2 55.6 -30.4 AV H
1574.687500 40.7 N/A N/A 75.6 -34.9 PK H
1574.687500 40.7 -15.9 24.8 55.6 -30.8 AV H
1890.000000 50.8 N/A N/A 75.6 -24.8 PK H
1890.000000 50.8 -15.9 34.9 55.6 -20.7 AV H
2204.687500 64.1 N/A N/A 75.6 -11.5 PK H
2204.687500 64.1 -15.9 48.2 55.6 -7.4 AV H
2519.687500 53.6 N/A N/A 75.6 -22.0 PK H
2519.687500 53.6 -15.9 37.7 55.6 -17.9 AV H
2834.375000 50.7 N/A N/A 75.6 -24.9 PK H
2834.375000 50.7 -15.9 34.8 55.6 -20.8 AV H
3149.687500 62.8 N/A N/A 75.6 -12.8 PK H
3149.687500 62.8 -15.9 46.9 55.6 -8.7 AV H
3464.687500 52.3 N/A N/A 75.6 -23.3 PK H
3464.687500 52.3 -15.9 36.4 55.6 -19.2 AV H
3779.375000 47.3 N/A N/A 75.6 -28.3 PK H
3779.375000 47.3 -15.9 31.4 55.6 -24.2 AV H

Note: Average Level= MaxPeak Level + Duty Cycle
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Figure 7: Field strength of fundamental and Radiated Spurious Emission, 1GHz to
4GHz, V

FE_1-18GHz_HLOS0 _F5%40_Fre

a0

a0+

0+

Level in dB!1V/

20+

10+

n t t i
1G eG 3G 4G

Frequency in Hz

Limit and Margin

Frequency MaxPeak Du;ggg;:le Average Limit Over Limit Tvoe | Pol
[MHz] [dBuV/m] dB) [dBuV/m] | [dBuV/m] [dB] yp :
1259.687500 40.7 N/A N/A 75.6 -34.9 PK \Y
1259.687500 40.7 -15.9 24.8 55.6 -30.8 AV \Y
1574.687500 41.1 N/A N/A 75.6 -34.5 PK \Y
1574.687500 41.1 -15.9 25.2 55.6 -30.4 AV \%
1889.687500 44.2 N/A N/A 75.6 -31.4 PK \Y
1889.687500 44.2 -15.9 28.3 55.6 -27.3 AV \Y
2205.312500 47.2 N/A N/A 75.6 -28.4 PK \Y
2205.312500 47.2 -15.9 313 55.6 -24.3 AV \Y
2520.312500 40.3 N/A N/A 75.6 -35.3 PK \Y
2520.312500 40.3 -15.9 24.4 55.6 -31.2 AV \Y
2834.687500 41.6 N/A N/A 75.6 -34.0 PK \Y
2834.687500 41.6 -15.9 25.7 55.6 -29.9 AV V
3149.687500 52.0 N/A N/A 75.6 -23.6 PK \Y
3149.687500 52.0 -15.9 36.1 55.6 -19.5 AV \Y
3464.687500 53.2 N/A N/A 75.6 -22.4 PK \Y
3464.687500 53.2 -15.9 37.3 55.6 -18.3 AV V
3779.687500 56.4 N/A N/A 75.6 -19.2 PK \Y
3779.687500 56.4 -15.9 40.5 55.6 -15.1 AV \Y

Note: Average Level= MaxPeak Level + Duty Cycle
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