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FCC ID: 2AEPJ-TR4650A/ 1C: 11418A-TR4650A

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Automotive Data Solutions Inc.
EUT DESCRIPTION: Keyless Entry System
MODEL: TR4650A

SERIAL NUMBER: Prototype (CONDUCTED)

Prototype (RADIATED);

DATE TESTED: 2022-09-13 ~ 2022-09-27
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
INDUSTRY CANADA RSS-247 Issue 2 Complies
INDUSTRY CANADA RSS-GEN Issue 5 Complies

UL Korea, Ltd. tested the above equipment in accordance with the requirements set forth in the
above standards. All indications of Pass/Fail in this report are opinions expressed by UL Korea,
Ltd. based on interpretations and/or observations of test results. Measurement Uncertainties
were not taken into account and are published for informational purposes only. The test results
show that the equipment tested is capable of demonstrating compliance with the requirements
as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL Korea, Ltd. and all revisions are duly noted in the
revisions section. Any alteration of this document not carried out by UL Korea, Ltd. will
constitute fraud and shall nullify the document. This report must not be used by the client to
claim product certification, approval, or endorsement by IAS, any agency of the Federal
Government, or any agency of any government.

Approved & Released For

UL Korea, Ltd. By: Tested By:
Anthony Kim Jaejin Lee
Senior Laboratory Engineer Laboratory Engineer
UL Korea, Ltd. UL Korea, Ltd.
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2. TEST METHODOLOGY

FCC CFR 47 Part 2.

FCC CFR 47 Part 15.

IC RSS-247 Issue 2

IC RSS-GEN Issue 5

KDB 558074 D01 15.247 Meas Guidance v05r02.
ANSI C63.10-2013.

3. FACILITIES AND ACCREDITATION

ook wh =

The test sites and measurement facilities used to collect data are located at 218 Maeyeong-ro,
Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea. Line conducted emissions are measured
only at the 218 address. The following table identifies which facilities were utilized for radiated
emission measurements documented in this report. Specific facilities are also identified in the
test results sections.

218 Maeyeong-ro
<] Chamber 1
[ ] Chamber 2
X] Chamber 3
Used ISED Test Site Reg.(company number): 2324L
CAB Identifier: KR0161

UL Korea, Ltd. is accredited by IAS, Laboratory Code TL-637. The full scope of accreditation
can be viewed at https://www.iasonline.org/wp-content/uploads/2017/05/TL-637-cert-New.pdf.

Page 5 of 34

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C(04)
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.



https://www.iasonline.org/wp-content/uploads/2017/05/TL-637-cert-New.pdf

REPORT NO: 4790485268-FR1V2 DATE: 2022-10-21
FCC ID: 2AEPJ-TR4650A/ 1C: 11418A-TR4650A

4. DECISION RULES AND MEASUREMENT UNCERTAINTY
4.1. METROLOGICAL TRACEABILITY
The measuring equipment utilized to perform the tests documented in this report has been

calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
28.9 dBuV/m = 36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 2.87 dB
Radiated Disturbance, 30 MHz to 1 GHz 4.05dB
Radiated Disturbance, 1 GHz to 18 GHz 5.78 dB
Radiated Disturbance, 18 GHz to 40 GHz 5.58 dB

Uncertainty figures are valid to a confidence level of 95%.

4.4. DECISION RULES

Decision rule for statement(s) of conformity is based on Procedure 2, Clause 4.4.3 in IEC Guide
115:2021.
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DATE: 2022-10-21

5. EQUIPMENT UNDER TEST
5.1. EUT DESCRIPTION

The EUT is Keyless Entry System.
This test report addresses the DTS operational mode.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum total conducted output power as follows:

Frequency Modulation Power Mode Output Power Output Power
Range[MHZz] Type [dBm] [mW]
915 DSSS Peak 14.29 26.85

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

An intentional radiator antenna shall be designed to ensure that no antenna other than that
furnished by the responsible party can be used with the device. The use of a permanently
attached antenna or of an antenna that uses a unique coupling to the intentional radiator shall
be considered sufficient to comply with the provisions of this section.

The internal antenna was Permanently attached.
Therefore this E.U.T Complies with the requirement of §15.203.

The radio utilizes an internal antenna, with a maximum gain of -9.7 dBi

5.4. WORST-CASE CONFIGURATION AND MODE

Radiated emission below 1GHz and power line conducted emission were performed with the
EUT set to transmit at highest output power as worst-case scenario.

Radiated emission above 1GHz was performed with the EUT set to transmit a channel.
The fundamental of the EUT was investigated in three orthogonal orientations X, Y and Z it was

determined that X orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in X orientation.
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DATE: 2022-10-21

5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number FCCID
N/A N/A N/A N/A N/A
/10 CABLE
Cable # of identical Connector Cable
No Port Ports Type Cable Type Length (m) Remarks
N/A N/A N/A N/A N/A N/A N/A
TEST SETUP

The EUT is a stand-alone unit during the tests.
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SETUP DIAGRAM FOR TESTS (CONDUCTED TEST SETUP)
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SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)
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SETUP DIAGRAM FOR TESTS (AC LINE CONDUCTED TEST SETUP)

adapter
10 cm

Non-conductive Table

extender
cable

Ground plane
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6. MEASUREMENT METHOD
6 dB BW : ANSI C63.10-2013, Section 11.8.2 Option 2

OUTPUT POWER : ANSI C63.10-2013, Section 11.9.1.1

POWER SPECTRAL DENSITY : ANSI C63.10-2013, Section 11.10.2

Out-of-band Emissions (Conducted) : ANSI C63.10-2013, Section 11.11 Emissions in
nonrestricted frequency bands

Out-of-band Emissions in Non-restricted Bands : ANSI C63.10-2013, Section 11.11 Emissions
in nonrestricted frequency bands

Out-of-band Emissions in Restricted Bands : ANSI C63.10-2013, Section 11.12 Emissions in
restricted frequency bands

AC Power Line Conducted Emission : ANSI C63.10-2013, Section 6.2
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DATE: 2022-10-21

7. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:
Test Equipment List
Description Manufacturer Model S/N Cal Due
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 750 2024-08-15
Antenna, Horn, 18 GHz ETS 3117 00218957 2023-01-15
Preampilifier ETS 3116C-PA 00168841 2023-08-04
Preamplifier, 1000 MHz Sonoma 310N 341282 2023-08-02
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 2023-08-01
Spectrum Analyzer, 44 GHz KEYSIGHT N9030B MY57143717 2023-08-05
Spectrum Analyzer, 44 GHz KEYSIGHT N9030B MY57143652 2023-08-05
Attenuator PASTERNACK PE7087-10 A001 2023-08-03
EMI Test Receive, 40 GHz R&S ESU40 100439 2023-08-02
EMI Test Receive, 3 GHz R&S ESR3 102592 2023-08-01
EMI Test Receive, 44 GHz R&S ESW44 101590 2023-08-01
High Pass Filter 1.2GHz MICRO-TRONICS HPM50108-02 G005 2023-08-01
LISN R&S ENV216 102478 2023-08-03
Antenna, Loop, 9kHz-30MHz R&S HFH2-Z22 100418 2023-10-06
UL Software
Description Manufacturer Model Version
Radiated software UL UL EMC Ver 9.5
AC Line Conducted software R&S EMC32 Ver 10.60.10

Page 12 of 34

UL Korea, Ltd. Suwon Laboratory
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433

UL Korea, Ltd. Confidential
This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.

FORM ID: FCC_15C(04)



REPORT NO: 4790485268-FR1V2 DATE: 2022-10-21
FCC ID: 2AEPJ-TR4650A/ 1C: 11418A-TR4650A

8. SUMMARY TABLE

FCC Part IC o i Test
Section Section Test Description Test Limit Condition Test Result
15.247 RSS-247 . .
Occupied Band width (6dB > 500KHz PASS
@2 | 52@) P (68)
21051, | 55247 | Band Edge / Conducted
15.247 ) o -20dBc PASS
55 Spurious Emission
(d) Conducted
15.247 RSS-247
TX conducted output power < 30dBm PASS
(b)3) | 5.4(d) PP
15.247 RSS-247
) 5.2(b) PSD < 8dBm PASS
15.205, | RSS-GEN . . . .
15.209 898810 Radiated Spurious Emission < 54dBuV/m Radiated PASS
15.207 RSS-GEN AC Power ITinfa conducted Section 11 Power Line PASS
(a) 8.8 emissions Conducted

Page 13 of 34

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C(04)
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.




REPORT NO: 4790485268-FR1V2
FCC ID: 2AEPJ-TR4650A/ 1C: 11418A-TR4650A

DATE: 2022-10-21

9. ANTENNA PORT TEST RESULTS

9.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

Duty Cycle
. Duty Cycle Duty Cycle .

Ton T period yLy YLy Correction Factor
Mode

[ms] [ms] X

. [%]
[linear]
DSSS 99.5 101.5 0.9803 98.03%
Spectrum Analyzer 1
SweptSA 1+
KEYSIGHT /nput: RF Input Z: 50 O Atten: 40 dB PNO: Best Wide  Avg Type: Log-Power 3456
P - Off Gate: Off Trig: Free R

RL = Align Auto Freq Ref: Int (S) p\rﬁal;z?h: Standard IF Gain. Low 1 e W
- NFE: Adaptive Sig Track: Off PNNNNN
1 Spectrum v AMKr3 101.5 ms
Scale/Div 10 dB Ref Level 30.00 dBm -0.02 dB
Log

i 9

0.00

-10.0

-20.0

-30.0

-40.0

-50.0

-60.0

Center 915.000000 MHz
Res BW 1.0 MHz

Span 0 Hz
Sweep 500 ms (1001 pts)

5 Marker Table v

Mode | Trace | Scale X Y

Function Function Width Function Value
1 N t 212.0 ms 14.29 dBm
2 A t |(A) 99.50 ms|(A) -2.197 dB
3 Al t[(A) 101.5 ms|(A) -0.01837 dB
4
5
6

R T

SN
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9.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of
the 99 % bandwidth and to 1% of the span. The VBW is set to >= 3 times the RBW.
The spectrum analyzer internal 99% bandwidth function is utilized.

RESULTS
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99% BANDWIDTH data

Frequency 99% Bandwidth
Channel
[MHZz] [kHz]
Mid 915 503.68
Worst 503.68
Spectrum Analyzer 1
Occupled BW "
KEYSIGHT nput RF Input Z: 50 Q Atten: 40 dB Trig: Free Run Center Freq: 915.000000 MHz
RL > Preamp: Off Gate: Off \Avg|Hold: 500/500
Align: Auto Freq Ref: Int(S)  |pW Path: Standard #IF Gain: Low Radio Std: None
- NFE: Adaptive
1 Graph Al
Scale/Div 10.0 dB Ref Value 30.00 dBm
Log I
200 ‘
10.0 |
0.00
-10.0
-20.0
-30.0
-40.0
-50.0
-60.0
Center 915.000 MHz #Video BW 30.000 kHz Span 2 MHz
#Res BW 10.000 kHz Sweep 19.1 ms (1001 pts)
2 Metrics Al
[ Occupied Bandwidth
| 503.68 kHz| | | Total Power [ 28.3dBm|
[ Transmit Freq Error | -1.671 kHz] [% of OBW Power | 99.00 % |
| x dB Bandwidth | 589.2 kHz | [xdB | -26.00dB |
Sep 13, 2022 A % W
9 M ? JEIL SRR

MID CHANNEL
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9.3. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
IC RSS-247 5.2 (a)
The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
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DATE: 2022-10-21

6dB Bandwidth data

6dB . At
Frequency . Minumun Limit
Channel Bandwidth
[MHZz] [kHz] [kHz]
Mid 915 632.5 500.0
Worst 632.5 500.0
.Spectrum Analyzer 1
Occupied BW v+
KEYSIGHT |Input RF Input Z: 50 Q Atten: 40 dB Trig: Free Run Center Freq: 915.000000 MHz
RL . Preamp: Off Gate: Off Avg|Hold: 500/500
Align: Auto Freq Ref Int (S)  |pW Path: Standard #IF Gain: Low Radio Std: None
- NFE: Adaptive
1 Graph v
Scale/Div 10.0 dB Ref Value 30.00 dBm
Log
200
10.0
0.00
-10.0
-20.0
-30.0
-40.0
-50.0
-60.0
Center 915.000 MHz #Video BW 300.00 kHz Span 2 MHz|
#Res BW 100.00 kHz Sweep 3.33 ms (1001 pts)
2 Meftrics v
[ Occupied Bandwidth |
| 697.05kHz| | [ Total Power I 19.6 dBm |
Transmit Freq Error -5.757 kHz | % of OBW Power | 99.00 %
x dB Bandwidth 632.5 kHz | xdB | -6.00 dB
ud £ | sep 13, 2022 W K
- 11:16: 44AM ‘ ':: % A%

MID CHANNEL
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FCC ID: 2AEPJ-TR4650A/ 1C: 11418A-TR4650A

DATE: 2022-10-21

9.4. PEAK OUTPUT POWER

LIMITS

FCC §15.247 (b) (3)
IC RSS-247 5.4 (d)

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

Peak power is measured using ANSI C63.10(2013) under section 11.9.1.1 utilizing spectrum
analyzer.

RESULTS

PEAK OUTPUT POWER data

Frequency Peak Power Limit Margin
Channel
[MHz] [dBm] [dBm] [dB]
Mid 915 14.29 30.00 -15.71
Worst 14.29 30.00 -15.71
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DATE: 2022-10-21

PEAK OUTPUT POWER PLOTS

Swept SA

Spectrum Analyzer 1

v

+

KEYSIGHT

Input: RF

RL —->—

Align: Auto

Input Z: 50 Q Atten: 40 dB PNO: Best Wide
Preamp: Off Gate: Off

Freq Ref: Int (S)  |pW Path: Standard |IF Gain: Low

NFE: Adaptive Sig Track: Off

\Avg Type: Log-Power
Avg|Hold: 100/100
Trig: Free Run

3456
MWWWWW
PNNNNN

1 Spectrum

¥

Scale/Div 10 dB

Ref Level 30.00 dBm

Mkr1 914.994 MHz
14.29 dBm

20.0

10.0

0.00

Middle Ch. | |[»e

-20.0

-30.0

-40.0

-50.0

-60.0

Center 915.000 MHz #Video BW 3.0 MHz Span 3.000 MHz
#Res BW 1.0 MHz Sweep ~5.30 ms (1001 pts)
3 R K
®acl?eEE L YR
Page 20 of 34

UL Korea, Ltd. Suwon Laboratory

FORM ID: FCC_15C(04)

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433

UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.



REPORT NO: 4790485268-FR1V2 DATE: 2022-10-21
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9.5. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
IC RSS-247 (5.2) (b)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

TEST PROCEDURE

Power Spectral Density was measured using ANSI C63.10(2013) under section 11.10.2 utilizing
spectrum analyzer.

RESULTS

Page 21 of 34

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C(04)
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.




REPORT NO: 4790485268-FR1V2 DATE: 2022-10-21
FCC ID: 2AEPJ-TR4650A/ 1C: 11418A-TR4650A

PSD data
Frequency PSD Limit Margin
Channel
[MHz] [dBm/3kHz] [dBm/3kHz] [dB]
Mid 915 6.61 8.00 -1.39

'Spectrum Analyzer 1

Swept SA v+

KEYSIGHT /nput RF Input Z: 50 Q Atten: 40 dB PNO: Best Wide  |Avg Type: Log-Power 3456

P : Off Gate: Off \Avg|Hold: 100/100

RL > Align: Auto Freq Ref: Int (S) u\r;alir‘gfh: Standard IFa(faln Low Txgl F(:ee Run MWW W W
- NFE: Adaptive Sig Track: Off PNNNNN

1 Spectrum v Mkr1 915.237 2 MHz
Scale/Div 10 dB Ref Level 30.00 dBm 6.61 dBm
Log

200

100 ’

0.00

-10.0

-20.0

-30.0

40.0 [l

-50.0

-60.0
Center 915.0000 MHz #Video BW 9.1 kHz Span 948.8 kHz
#Res BW 3.0 kHz Sweep 1.60 ms (1001 pts)

- Sep 13, 2022 A EY
qo 2w W
MID CHANNEL
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9.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 5.5

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with RBW = 100 kHz, VBW = 300
kHz, peak detector, and max hold. Measurements utilizing these settings are made of the in-
band reference level, bandedge (where measurements to the general radiated limits will not be
made) and out-of-band emissions.

RESULTS
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DATE: 2022-10-21

CONDUCTED SPURIOUS EMISSIONS PLOTS

Spectrum Analyzer 1 + Spectrum Anaiyzer 2 + Spectrum Analyzer 1  Spectrum Anaiyzer 2 +
Swept SA Swept SA Swept SA SWept SA
KEYSIGHT ine 16 inputZ EY0 JAlfen 40dE  [PNGY Hast Wide g Iype Log Hower 1456 KEYSIGHT inat i WP Z B0 [Aten 40dB  [PNO HostWide g Iype Log Powar
— Preamg: OHf Cate: OF walHok: 3001300 e -— Preamg: Off walHokd 30030
Aln: Auto Freq Rt Int (8] ¥ Fath: Standard |I7 Gain: Low g Frea fun i Algn: Auly Frag et int(8) i P, Standed |~ Gain: Low g Frea un !
v NFE. Adagiiva PHINNNK o WFE. Adapliva PN N
1 Specim v Mkri 915.003 MHz| 1 Specium v Mkr2 905.90 MHz]
ScalelDiv 10 48 Ref Level 30.00 dBm 14.40 dBm Scale/Div 10 dB Ref Level 30.00 dBm -43.90 dBm|
Log ¥ Log v .
. &
Conter 906.00 MHz ideo BYY 300 kHz Span 20.00 Mz
#ReS BW 100 kHz Sweep 1.00 s (1001 pts)
! 5 harkor Tabls "
Mode | Trage | Scale X ¥ Funclion Funcion Widih Funclion Value
1N i 914,80 Mz 1283 dBim
[ N T 505 50 Mz 350 aBm|
3
a
Canter §15.000 MHz #Video BW 300 KHz Span 3.000 MHz s
#Res BW 100 kHz Swoep =542 ms (1001 pts)
Sep 27, 2022 T [ f Sep 27, 2022 Y
C IS R ) LB | a0 . 2 -2 | [ <X

IN-BAND REFERENCE LEVEL

LOW BANDEDGE

Spectrum Analyzer 1 1 |Spectrum Analyzer 2 + Specirum Analyzer 1  Spectrum Aralyzer 2 +
Swept SA Swept SA Swepl SA Swept SA
KEYSIGHT inpur i Input 7 50 01 atten 401 R [PNCT Hest Wide  [Aug Typer | ng-ower KEYSIGHT inpur it Input 2 50 0 Atten 40 8 [PNO Fast wg Typer | og-ower
- Preamp (Cater O wglHokd: 3001300 ey Preamp: Off walHokt 2000200
Align: Auln FreqRef: Int(8) ¥ Fath: Standard I Cain' Low g Frea Rum WWwWww Align Auto FreqRef Int (S) W Fath- Stendsed I Gain' Low i Fre Run e
W NFE. Adaptive PNNNNN v NFE. Adaptive PN NNNN
1 Spacin v Mkr2 920.28 MHz| 1 Spociium v Mkr2 1.829 562 GHZ
Scale/Div 10 dB Ref Level 30.00 dBm -42 87 dBm| Scale/Div 10 dB Ref Level 30.00 dBm -32.42 dBm|
o
[ M
anter $20.00 MHz #Video BW 300 kHz Span 20.00 MHz, Start 30 MHz #Video BW 300 kHz Stop 12.750 GHz
#Res BW 100 kHz Sweep 1.00 ms (1001 pts) #Res BW 100 kHz Sweep ~44.3 ms (40001 pts)
S Marker Tabls v 5 Mokt e '
Mode | Trace | Scale X Y Function Function Width Function Value Mode | Trace  Scale X A Funetion Function Width Function Value

PN r 1476 MHz 12.75 dBm N i 514 676 Mz 12.61 dBm
™R i SHZE WAz 4287 9Bm [ T TEIE 552 GHz 5147 dBm

3 3

£ [}

5 5

[ [

HOCM? e, o2/ [P0 B <

HIGH BANDEDGE

MO ozl ] 20 [+

OUT-OF-BAND MID CHANNEL
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10. RADIATED TEST RESULTS

10.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209
IC RSS-GEN 8.9 and 8.10

Limits for radiated disturbance of an intentional radiator
Frequency range (MHz) Limits (uV/m) Measurement Distance (m)

0.009 —0.490 2400/ F (kHz) 300
0.490 - 1.705 24000/ F (kHz) 30
1.705-30.0 30 30
30-88 100** 3
88 - 216 150** 3
216 - 960 200** 3
Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional radiators
operating under this section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz,
174-216 MHz or 470-806 MHz. However, operation within these frequency bands is permitted
under other sections of this part, e.g. §§ 15.231 and 15.241.

Formula for converting the filed strength from uV/m to dBuV/m is:
Limit (dBuV/m) = 20 log limit (uV/m)

Frequency Magnetic field strength (H-Field) Measurement Distance
(MHz) (HA/m) (m)
0.009-0.490 Note ! 6.37/F (F in kHz) 300
0.490-1.705 63.7/F (F in kHz) 30
1.705-30.0 0.08 30
Note 1: The emission limits for the ranges 9-90 kHz and 110-490 kHz are based on
measurements employing a linear average detector.

Note: The limits for spurious emissions below 30 MHz in RSS GEN Section 8.9 Table 6 are
given in uUA/m(dBuA/m) while the FCC Part 15.209(a) limits are expressed in uV/m(dBuV/m).
Using the free space impedance of 377Q to convert between electric and magnetic field
strength (a factor of 51.5dB in logarithmic units) the two sets of limits are equivalent and
therefore a measured value of X dBuV/m shown in the tables is equal to a magnetic field
strength of (X - 51.5) dBuA/m and the margin of that emission relative to the RSS GEN limit
(FCC 15.209 limit — 51.5) dBuA/m would be the same as the margin to the FCC limit detailed in
those tables.
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FCC Part 15.205 (a) : Only spurious emissions are permitted in any of the frequency bands listed below :

MHz MHz MHz MHz GHz GHz
0.009 ~ 0.110 8.41425 ~ 8.41475 108 ~ 121.94 1300 ~ 1427 45~5.15 14.47 ~14.5
0.495 ~ 0.505 12.29 ~ 12.293 123 ~138 1435 ~ 1626.5 5.35~5.46 15.35~16.2
2.1735 ~ 2.1905 12.51975 ~ 12.52025 149.9 ~ 150.05 1645.5 ~ 1646.5 7.25~7.75 17.7~214
4.125~4.128 12.57675 ~ 12.57725 156.52475 ~ 1660 ~ 1710 8.025~ 8.5 22.01 ~23.12
417725 ~ 417775 13.36 ~ 13.41 156.52525 1718.8 ~ 1722.2 9.0~9.2 23.6~24.0
4.20725 ~ 4.20775 16.42 ~ 16.423 156.7 ~ 156.9 2200 ~ 2300 9.3~9.5 31.2~31.8
6.215~6.218 16.69475 ~ 16.69525 162.0125 ~ 2310 ~ 2390 10.6 ~12.7 36.43 ~ 36.5
6.26775 ~ 6.26825 16.80425 ~ 16.80475 167.17 2483.5 ~ 2500 13.25~13.4 Above 38.6
6.31175 ~ 6.31225 25.5 ~ 25.67 167.72 ~173.2 2655 ~ 2900
8.291 ~ 8.294 37.5~38.25 240 ~ 285 3260 ~ 3267
8.362 ~ 8.366 73~74.6 322 ~335.4 3332 ~ 3339
8.37625 ~ 8.38675 74.8 ~75.2 399.90 ~ 410 3345.8 ~ 3358
608 ~ 614 3600 ~ 4400
960 ~ 1240

= FCC Part 15.205(b) : The field strength of emissions appearing within these frequency bands shall not
exceed the limits shown in §15.209. At frequencies equal to or less than 1000 MHz, compliance with the
limits in §15.209 shall be demonstrated using measurement instrumentation employing a CISPR quasi-
peak detector. Above 1000 MHz, compliance with the emission limits in §15.209 shall be demonstrated
based on the average value of the measured emissions. The provisions in §15.35 apply to these
measurements.
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TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for below 1GHz
and 150 cm for above 1GHz. The antenna to EUT distance is 3 meters. The EUT is configured in
accordance with ANSI C63.10. The EUT is set to transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 3 MHz for peak measurements and add duty cycle factor for average
measurements. (Restricted band-edge, Final detection of spurious harmonic emissions)

Duty cycle factor = 10 log (1/x). But this EUT operated on a duty cycle of over 98% during test.
Therefore, duty cycle factor is not applied.

Pre-scans to detect harmonic and spurious emissions, the resolution bandwidth is set to 1 MHz;
the video bandwidth is set to 30 kHz for peak measurements.

The spectrum from 1 GHz to 10 GHz is investigated with the transmitter set to one channel (915
MHz).
(From 30MHz to 1GHz, test was performed with the EUT set to transmit with highest output
power)

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

Note : Emission was pre-scanned from 9kHz to 30MHz; No emissions were detected which was
at least 20dB below the specification limit (consider distance correction factor).
Per FCC part 15.31(0), test results were not reported.

Although these tests were performed other than open field test site, adequate comparison
measurements were confirmed against 30 m open are test site.

Therefore, sufficient tests were made to demonstrate that the alternative site produces results
that correlate with the one of tests made in an open field based on KDB 414788.
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10.2. TRANSMITTER ABOVE 1 GHz

HARMONICS AND SPURIOUS EMISSIONS

MID CHANNEL RESULTS

1 gUL_SUUON Lab Chamber 3 2022 Sep 21 17:22:22
Rodioted Emissions 3-Meters
Project Number:4798485268
188 Cliént:SEGI LIMITED
Config:EUT #1_7/ X axis
Mode:515 MHz 7 Tx
96 Tested by:24542
80
K]
T 78
[5)
N
(9
£ 60 E 3 4
= Avg Limit (dBuU/m) @ @
£
3 50 2
g 8 7
9 i ey
L e M
WALV
38
20
1 18 8
Frequency (GHz)
Range (62) W/ VB Ref/Attn  Det/Avg Hods Sueep Pte  #Sups/Made  FPosition ’(Runge 5] RBU/UEU Ref/Attn  Dst/Avg Hods Sueep Fts  $oups/Mode Fosition
1:1-3 M(-6cB)/3Bk  112/15 PEAK/LogPur-Uidea Auta 6008 MAXH B-36Bdegs 16 on 31318 1MC-6dB) /300 87/8 PEAK/LogPur-Video Auto 16 MAXH B-368degs 150 cn H
|1 gL _SUWON Lob Chomber 3 2022 Sep 21 17:22:22
Rodioted Emissions 3-Meters
Project Number:4798485268
188 Client:SEGI LIMITED
Config:EUT #1_7/ X axis
a9 Mode:915 MHz 7 Tx
8 Tested by:24542
80
70
>
C
L)
= 60
2 Avg Limit (dBuU/m) 1
3 5 ; E -
s E iz | o |14
~— o
o T _..comadnssitaENURARRRRNSS SESSSSSSI NSNS SUSSSSS NSNS SUSSSE NSSS S NS S NS SO SOOI 1V o sl
38
20
1 18 8
Frequency (GHz)
Range (6z) REW/VBU Ref/Attn  Det/Avg Hode Sueep Pte  #Sups/Made Fosition Renge (GHz) RBU/UE Ref/Attn  Dst/Avg Hods Sueep Fts  #Sups/Miode Fosition

VERTICAL
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RADIATED EMISSIONS

Meter Corrected

Frequency : . Avg Limit Margin Peak Limit Margin Azimuth Height N
(GHz) I?gggl\;\)g Det 3117_00218957 10dB_ATT[dB] I:gz?/l?n% (dBuV/m) (@B) (dBuV/m) (dB) (Degs) (cm) Polarity
1.82958 55.81 PK2 31.1 -25.5 61.41 - - 74 -12.59 269 243 H
*2.74422 52.9 PK2 32.8 -24.4 61.3 - - 74 -12.7 126 292 H
*2.7444 44.24 MAv1 32.8 -24.4 52.64 54 -1.36 - - 126 292 H
1.82958 49.36 PK2 31.1 -25.5 54.96 - - 74 -19.04 295 346 \
*2.74444 49.9 PK2 32.8 -24.4 58.3 - - 74 -15.7 179 329 \
*2.74436 40.79 MAv1 32.8 -24.4 49.19 54 -4.81 - - 179 329 \
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
Frequency eter Det 3117_0021895 | 461 ppram Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polart
(GHz) (jgu'\’/‘)g ! 7 z_HP[dB] ¢ d;i\/llnrg) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (om) olarity
* 3.65898 56.98 PK2 33.6 -32.1 58.48 - - 74 -15.52 142 339 H
*3.65915 50.38 MAv1 33.6 -32.1 51.88 54 -2.12 - - 142 339 H
*4.57399 57.05 PK2 344 -31.1 60.35 - - 74 -13.65 30 373 H
*4.57383 49.78 MAv1 344 -31.1 53.08 54 -.92 - - 30 373 H
5.48886 48.79 PK2 35.3 -28.1 55.99 - - 74 -18.01 306 101 H
6.40367 44.05 PK2 36.3 -27.9 52.45 - - 74 -21.55 349 100 H
*7.31865 40.79 PK2 36 -25.2 51.59 - - 74 -22.41 58 277 H
*7.31851 26.53 MAv1 36 -25.2 37.33 54 -16.67 - - 58 277 H
*3.65914 54.68 PK2 33.6 -32.1 56.18 - - 74 -17.82 214 342 \
*3.65914 47.63 MAv1 33.6 -32.1 49.13 54 -4.87 - - 214 342 \
*4.57376 55.71 PK2 344 -31.1 59.01 - - 74 -14.99 118 107 \
*4.57385 48.61 MAv1 344 -31.1 51.91 54 -2.09 - - 118 107 \
5.4901 47.2 PK2 35.3 -28.2 54.3 - - 74 -19.7 126 108 \
6.40378 44.52 PK2 36.3 -27.9 52.92 - - 74 -21.08 293 100 \
*7.31837 40.13 PK2 36 -25.2 50.93 - - 74 -23.07 312 101 \
*7.31833 25.86 MAv1 36 -25.2 36.66 54 -17.34 - - 312 101 \
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
Page 29 of 34
UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C(04)

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.



REPORT NO: 4790485268-FR1V2 DATE: 2022-10-21
FCC ID: 2AEPJ-TR4650A/ 1C: 11418A-TR4650A

10.3. WORST CASE BELOW 1 GHZ

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)

12mUL SUWON Lab Chomber 2822 Sep 22 13:21:24
a
Rodioted Emissions - 3 Meters
Project Number:4750485268
e Client:SEGI LIMITED
ConfigiBelow 1GHz / RCL31B-2ULR
Mode:X axis / Worst mode
96 Tested by:22944
84
T
T 72
aQ
N
(9
£ 68 OFK LT TE  TdB U/
<
3 48
m
K
36
24 M, u1 SN
e MMMM‘* %M
12
38 1809 18048
Frequency (MHz)
Range (HHz) FBU/VB Fef/Attn  Det/Avg Node Sueep Fis  #ups/Made FPosition ‘ Range CHiz) RBU/UBU Ref/Atin  Det/Avg Mode Sueep Fts #oups/fode  Fosition
1:38-1080 128k (-6dB) /300 107/28 PEAK/LogPur-Uideo  165msec(Auto) 1Bk MAXH. B-36Bdegs H
12[ZUL SUWON Lab Chamber 2822 Sep 22 13:21:24
Rodioted Emissions - 3 Meters
Project Number:4790485268
168 Client:SEGT LIMITED
Config:Below 1GHz / RCL318-2ULR
Mode: X axis / Worst mode
96 Tested by:22944
84
8 72
D
C
3 g
66 OPK LT TE T TEB U i
£
~
>
3 ]
e
~ 8
7JL.¢
* ,MM :
24 o . 5 — Y
AT Eafh A han o, g Ak, i Wm,ﬂ-ﬂ.... g -
W iy, A M www«w“'”‘
Y
12
38 1809 18088
Frequency (MHz)
Range (HHz) REW/VBW Ref/ftin  Det/fvg Mode Sueep Pts  #Sups/Mode  Position ‘Rnnge MHz) RBW/UBU Ref/Atin  Det/fAvg Mode Sueep Pts  #Sups/Mode Position
ADE 126 dB At i} 'EAK of de 16 ( 1 L @ deg
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Below 1GHz Data

Radiated Emissions

Meter Corrected

Marker F’?&‘ﬁ” riggwg Det VULB9163 749 Below 1G[dB] (?Siwﬁ) QPk Limit (dBuV/m) '“E'Bg)'“ ’?Sg‘g“s‘)h H(‘C"r%’)" Polarity
1 47557 33.79 Pk 198 312 22.39 40 761 0-360 300 H
2 196.937 33.55 Pk 18.3 29.7 22.15 43.52 21.37 0-360 200 H
3 859.641 35.61 Pk 275 26.2 36.91 26.02 9.1 0-360 200 H
4 975.168 35.79 Pk 284 24.8 39.39 53.97 14.58 0-360 200 H
5 47.363 35.18 Pk 19.8 312 23.78 40 16.22 0-360 300 v
6 196.064 34.88 Pk 18.2 29.8 23.28 4352 20.24 0-360 100 v
7 888.547 34.75 Pk 28 258 36.95 46.02 9.07 0-360 100 v
8 990.106 3557 Pk 284 246 39.37 53.97 14.6 0-360 300 v

Pk - Peak detector

Note1: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than Quasi-Peak limit.
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11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS
FCC §15.207 (a)
IC RSS-GEN 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 B to 56 56 to 46
0.5-5 Rl 46
5-30 Gl 5
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS:
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WORST EMISSIONS

LINE 1 DATA

1007
80T
80T

70T

Lewel in dBuY

401
30 {* ¢
201

101

0

»

+*

150k

300 400500 a00 1M

Final Result QPK

2

3M  4M 5M B

Frequency in Hz

Frequency QuasiPeak Limit Margin Line Filter | Corr.
(MHz) (dBuV) (dBuV) (dB) (dB)
0.163059 32.38 65.31 32.93 | L1 ON 9.9
0.197397 31.41 63.72 32.31 | L1 ON 9.9
0.505676 17.28 56.00 38.72 | L1 ON 9.9
0.531015 16.38 56.00 39.62 | L1 ON 9.9
2.358232 10.56 56.00 4544 | L1 ON 9.8
12.581313 20.16 60.00 39.84 | L1 ON 10.1
Final Result CAV
Frequency CAverage Limit Margin Line Filter | Corr.
(MHz) (dBuV) (dBuV) (dB) (dB)
0.163059 10.14 55.31 4517 | L1 ON 9.9
0.197397 9.23 53.72 44.48 | L1 ON 9.9
0.505676 4.74 46.00 41.26 | L1 ON 9.9
0.531015 4.43 46.00 41.57 | L1 ON 9.9
2.358232 7.04 46.00 38.96 | L1 ON 9.8
12.581313 9.49 50.00 40.51 | L1 ON 10.1

& 100 208 30M
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LINE 2 DATA
1001
501
a0
70T
1 Table 2_Class'B Voltage at Mains Ppris QP
%- 0 _\ |
] -+
=]
£ 50+
o 1
a
— 40T
oy
30T
i +
20 ] Py &
10 :: F
0 : — : ——t——t———t : !
150k 300 400 500 00 1M ZM 3N 4M SM & 3 10M 20M  30M
Frequency in Hz
Final_Result_QPK
Frequency QuasiPeak Limit Margin Line Filter | Corr.
(MHz) (dBuV) (dBuV) (dB) (dB)
0.166669 37.27 65.13 27.85 | N ON 10.0
0.193397 35.35 63.89 28.54 | N ON 9.9
0.478338 21.46 56.37 3491 | N ON 9.9
0.702213 16.09 56.00 3991 | N ON 9.9
2.354600 7.98 56.00 48.02 | N ON 9.8
12.662875 18.20 60.00 41.80 | N ON 10.1
Final_Result_CAV
Frequency CAverage Limit Margin Line Filter | Corr.
(MHz) (dBpV) (dBpV) (dB) (dB)
0.166669 15.54 55.13 39.59 | N ON 10.0
0.193397 13.92 53.89 39.96 | N ON 9.9
0.478338 6.31 46.37 40.06 | N ON 9.9
0.702213 4.70 46.00 41.30 | N ON 9.9
2.354600 5.63 46.00 40.37 | N ON 9.8
12.662875 10.14 50.00 39.86 | N ON 10.1

END OF TEST REPORT
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