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FCC ID: VASRCJ500-2WLR IC: 7087A-2WRCJ500LR

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SEGI LIMITED

EUT DESCRIPTION: Keyless Entry System
MODEL.: 2WT13R-SF

SERIAL NUMBER: Prototype (CONDUCTED)

Prototype (RADIATED);

DATE TESTED: JUN 19, 2020 — JUL 07, 2020;
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
INDUSTRY CANADA RSS-247 Issue 2 Complies
INDUSTRY CANADA RSS-GEN lIssue 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:
A
CY Choi Robby Lee
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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2. SUMMARY TABLE

FCC Part IC Test Description Test Limit Test Test Result
Section Section Condition
15.247 RSS-247 . .
Occupied Band width (6dB >500KHz Pass
()(2) 5.2(a) P (6dB)
2.1051, RSS-247 (Band Edge / Conducted Spurious
15.247 (d) 55  |Emission -20dBe Pass
15247 | RSS-247 Conducted
: ’ TX conducted output power <30dBm Pass
1)) 5.4(d) putp
RSS-247
15247 () | ., (b) PSD <8dBm Pass
15.207 (a) RSS-GEN AC. quer Line conducted Section 11 Power Line Pass
Clause 8.8 |emissions conducted
15.205 RSS-GEN
" | Clause 7 & |Radiated Spurious Emission < 54dBuV/m(Av) Radiated Pass
15.209 89
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FCC ID: VASRCJ500-2WLR IC: 7087A-2WRCJ500LR

3. 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.

ourwONE

4. FACILITIES AND ACCREDITATION

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

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

5.1. MEASURING INSTRUMENT CALIBRATION

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.

5.2. 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

5.3. 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 2.35dB
Radiated Disturbance, 30 MHz to 1 GHz 3.49dB
Radiated Disturbance, 1 GHz to 18 GHz 5.82 dB
Radiated Disturbance, 18 GHz to 40 GHz 5.49 dB

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

5.4. DECISION RULE

Decision rule for statement(s) of conformity is based on Procedure 1, Clause 4.4.2 in IEC Guide
115:2007.
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IC: 7087A-2WRCJ500LR

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is Keyless Entry System.

This test report addresses the DTS operational mode.

6.2. MAXIMUM OUTPUT POWER

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

Frequency Modulation Output Power Output Power
Range[MHz] Type PO T [dBm] [mW]

907 ~ 919 DSSS Peak 18.25 66.83
6.3. 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 unigue 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 -1.0 dBi

6.4. WORST-CASE CONFIGURATION AND MODE

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

Radiated emission above 1GHz was performed with the EUT set to transmit low/mid/high
channels.

The fundamental of the EUT was investigated in three orthogonal orientations X, Y and Z it was
determined that Y orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Y orientation.

Note : All radiated and power line conducted tests were performed attached with travel adapter
for the worst case condition mode.
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6.5.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List

Description Manufacturer Model Serial Number FCC ID
AC adaptor SAMSUNG EP-TA200 R37M14P3GY1SE3 None
/O CABLE
Cable # of identical Connector Cable
NoO Port Ports Type Cable Type Length (m) Remarks
1 Micro USB 1 Micro USB Shieded 0.8 -
TEST SETUP

The EUT is a unit with test jig during the tests.
The EUT was tested in forced transmit mode by software.
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SETUP DIAGRAM FOR TESTS (CONDUCTED TEST SETUP)

EUT

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

Adaptor

AC Main

K_l 3m SAC
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7. MEASUREMENT METHOD
6 dB BW : KDB 558074 D01 v05r02, Section 8.2.

OUTPUT POWER : KDB 558074 D01 v05r02, Section 8.3.1.1

POWER SPECTRAL DENSITY : KDB 558074 D01 v05r02, Section 8.4.

Out-of-band Emissions (Conducted) : KDB 558074 D01 v05r02, Section 8.5.

Out-of-band Emissions in Non-restricted Bands: KDB 558074 D01 v05r02, Section 8.5.

Out-of-band Emissions in Restricted Bands : KDB 558074 D01 v05r02, Section 8.6.

AC Power Line Conducted Emission : ANSI C63.10-2013, Section 6.2
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8. 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 Next Cal. Date
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 750 08-04-20
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 08-04-20
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 845 08-04-20

Antenna, Horn, 18 GHz ETS 3115 00167211 08-04-20
Antenna, Horn, 18 GHz ETS 3115 00161451 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168724 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168717 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00205959 08-04-20
Preamplifier ETS 3116C-PA 00168841 08-08-20
Preamplifier, 1000 MHz Sonoma 310N 341282 08-05-20
Preamplifier, 1000 MHz Sonoma 310N 351741 08-05-20
Preamplifier, 1000 MHz Sonoma 310N 370599 08-05-20
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-06-20
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-06-20
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-06-20
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54170614 08-06-20
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54490312 08-06-20
Attenuator PASTERNACK PE7087-10 A009 08-08-20
EMI Test Receive, 40 GHz R&S ESU40 100439 08-06-20
EMI Test Receive, 40 GHz R&S ESU40 100457 08-06-20
EMI Test Receive, 3 GHz R&S ESR3 101832 08-05-20
High Pass Filter 1.2GHz Micro-Tronics HPM50108-02 G005 08-05-20
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-06-20
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-06-20
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-06-20
LISN R&S ENV-216 101837 08-09-20
Antenna, Loop, 9kHz-30MHz R&S HFH2-Z2 100418 10-02-21
Antenna, Loop, 9kHz-30MHz

Description Manufacturer Model Version

Radiated software UL UL EMC Ver 9.5

AC Line Conducted software uL UL EMC Ver 9.5
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9. ANTENNA PORT TEST RESULTS

LIMITS

None; for reporting purposes only.

ON TIME AND DUTY CYCLE

vl T
6

@9~

0 Jun25,2020
£ ranziem b

L0 B
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ON Time| Period |Duty Cycle| Duty Duty Cycle YT
Mode B X Cycle |Correction Factor | Minimum VBW
[msec] | [msec] | [linear] [%] [dB] [kHz]
DSSS 1048 | 106.2 0.987 98.7% 0.00 0.010
gizc;lmsn‘l Analyzer 1 o+ ‘
KEYSIGHT Input RF Input Z: 50 O Atten: 40 dB PNO:- Best Wide  Avg Type: Log-Power
[ RS ot S o P Lt
W NFE: Adaptive Sig Track: Off P
1 Spactrum
Scale/Div 10 dB Ref Level 30.00 dBm
Log 5 3
Center 913.000000 MHz #Video BW 1.0 MHz Span 0 Hz|
Res BW 1.0 MHz Sweep 200 ms (1001 pis),
5 Merker Table '|
7 Mg;e Trace ST\E @ ot maE) Y.D o Function Function Width Function Value
2 _F t 60.40 ms)| 1797 dBm
[ {1} Tms)
5
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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

Channel

Frequency
[MHz]

99% Bandwidth
[kHz]

Low

907

501.65

Mid

913

501.62

High

919

500.78

Worst

501.65

Specirum Anafyzer 1 Spectnum Analyzer 1
Gorupied B '+ Occupied B "+
KEYSIGHT [put o NpuiZ G0 Aten 4GB [Tng Freefun [Cenfar Freq 607 G00CUO Mz KEYSIGHT inpurt i InpuiZ 600 [Aten 40dB  Tng Fraefn  Cenfar freq 13000000 Mz
AL e | ctons: On  Preamp: O : AvglHuld 20021 TR ciions. On  Preamp, OF AvglHold 2000200
Wi, Auio Freq Rel. Int (3) #F Gain Low  Radio St Nons asgn. Ao Fien Rel Int (5] #F Gain. Low  Radio St Nons
™ NFE. Adaplive o WFE Adaplivg
A Graph v 1 Gragn
Scalefiv 10.0 48 Ref Value 30.00 dBm Scale/Div 10.0 dB Ref Value 30.00 dBm
Log Log
L. - W00
Center 907,000 MHz #Video BW 30,000 kHz Span 2 MKz, Center 913,000 MHz #Video BW 50,000 kHz Span 2 MHz
#Res BW 10.000 kHz Sweep 1.1 ms. (1001 pts) F#Res BW 10.000 kHz ‘Sweep 18.1ms (1001 pts)
2 Metnes v 2mctnes o
‘Occupied Bandwidth Oecupied Bandwidth
50165 kHiz Total Powses 1.1 d8m 50162 kHz Total Powes 31.0dBm
Transmil Freq Extor -5.102 kHz % of OBW Fower 8300 % Transail Freq Error 5217 kHz| 5 of CBW Power 3800 %
08 Banewdn 4977 kiz xeB 50008 X 08 Banowicn 4970 KMz xeB 50008
Jun 25, 2020 7 = vy Jun 25, 2020 .- % x|
| il ? EEE -2 (W w0l ? SRR i YRR
Spectrum Analyzer 1 s
Occupied BW
KEYSIGHT [t ki nputz 500 [Atem 08B ([ngFreefn  Cortar freq S15.000000 iz
AL eee Coractons: On  Prsarpr Cf  Cate AvglHold: 2001200
|nsgn. s Freq Ret Int(5) F Gain: Low
™ NFE. Adapliva
1 g
ScalefDiv 10.0 a8 Ref value 30.00 4Bm
it
Center 919,000 MHz #Video BW 30,000 kHz Span 2 MHz,
F#Res BW 10.000 kHz Sweep 19.1 ms (1001 pts|
2 Melrcs o
Ocoupied Bandwidth
500.78 kHz Total Power 307 dBm
Transet Freq Ertor 4487 khz| 5 of OB Porwer 89.00%
X 4B Bandwidtn 5001 KHZ xGB 60008
Jun 25, 2020 7 .- EYd
o [ ? R S
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9.3. 6 dB BANDWIDTH

LIMITS

FCC 815.247 (a) (2)
RSS-247 5.2 (a)
The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
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6dB Bandwidth data

Frequency 6 dB Bandwidth | Minumun Limit

[MHZz] [kHz] [kHz]
Low 907 635.2 500.0

Mid 913 642.5 500.0
High 919 640.1 500.0
Worst 635.2 500.0

Channel

Spectrum Analyzer 1 s Spectrum Analyzer 1 s
Ocoupied BW Ocoupied BW
KEYSIGHT [ i pUtZ SO0 Afen ADOB  [ngfreefn [Coterfreq 807 000CAO Mz KEYSIGHT inpur i Inputz 500 Afem $0aB Ty freeRn  Centar freq 613 000000 Mz
o Corectons:On  PraamprOf (Gate: OF AuplHaid 500500 — Corectens:On  Prearmp: OF  Dae OFF #vglHoid G0NG0
i A Freq Ret. Int (5) M Gain Low  Radi St Nons sn: Ao Freq Ref nt (S) #F Gain: Low
o NFE. Adaplive o NFE. Adaplivg
e, 7 g
ScaleOiv 10048 Ref Value 30.00 dBm ScaleDiv 10008 Ref Value 30.00 dBm
Log Log
1
Center 907,000 MHz #Video BW 300,00 kHz Span 2 MHz Center 913,000 MHz #¥ideo BW 500.00 kHz Span 2 MHz
#Res BW 100.00 kHz. Sweep 3.33 ms. (1001 pts) F#Res BW 100.00 kHz Sweep 3.33 ms (1001 pts)
2 Metres o 2 motnes: o
Ocoupied Bandwidth Ocoupied Bandwidth
685.33 kHz Total Power 25.2d8m 72269 kHz Tolal Powes 267 dBm
Transmit Freq Ertor 4157 kHz, %6 of OBW Power 2900 % Transmt Freq Ertor 24813 kH2 5 of OBW Power 98.00%
48 Banavidth 635.2 kHZ %8 50008 X 4B Bandwidn 6425 kHZ ] 50008
Jun 25 2020 / - s Jun 25, 2020 - x|
o ) ][ ? Em S Y| me o ? s L YRR
Spectrum Analyzer 1
Occupied B
KEYSIGHT [t ki Mt 4088 [[ngFree fn |Cartar fraq $18.000000 hikz
i, Corractions: Prsarp: OF (Cale OF AuglHold: 5001500
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FCC ID: VASRCJ500-2WLR IC: 7087A-2WRCJ500LR
9.4. OUTPUT POWER
LIMITS

FCC §15.247 (b)

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
Frequency Peak Power Limit Margin

Channel

[MHz] [dBm] [dBm] [dB]

Low 907 18.250 30.000 -11.750
Mid 913 18.070 30.000 -11.930
High 919 17.830 30.000 -12.170
Worst 18.250 30.000 -11.750
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PEAK OUTPUT POWER PLOTS
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9.5. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
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
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PSD data

Channel

Frequency
[MHZz]

PSD
[dBm/3kHz]

Limit
[dBm/3kHz]

Margin
[dB]

Low

907
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-2.130

Mid

913
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8.000

-2.490
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919
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8.000

-2.670
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9.6. CONDUCTED SPURIOUS EMISSIONS
LIMITS

FCC §15.247 (d)
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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10. RADIATED TEST RESULTS

10.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

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. 88 15.231 and 15.241.
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IC RSS-GEN Sections 8.9 and 8.10.

Frequency Field strength
(MH2) (UV/m at 3 m)
30 — 88 100
88 — 216 150
216 — 960 200
Above 960 500
Frequency Magnetic field strength (H-Field) Measurement Distance
(MHz) (HA/m) (m)
0.009-0.490 Note 1 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 dBUA/m while the FCC Part 15.209(a) limits are expressed in 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 plots and 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 plots/tables.
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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. (Restriced 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 the lowest,
middle, and highest channels in the band (902 MHz ~ 928 MHz).

(From 30MHz to 1GHz, test was performed with the EUT set to transmit at the channel 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

LOW CHANNEL RESULTS
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RADIATED EMISSIONS

Meter Corrected

Frequenc - 10dB_ATT[dB] + Avg Limit Margin Peak Limit Margin Azimuth Height .
(g Hz) Y ngﬁ'\;)g Det 3117[00205959] 1.2GHz nEcPF] ('Zgi‘\j/'ﬂg) (nguV/m) (ng) (dBuV/m) (ng) (Degs) (cr?\) Polarity

1.81418 49.38 PK2 30.5 -22.9 56.98 - - 74 -17.02 354 193 H
*2.72083 40.91 MAV1 32.3 -21.9 51.31 54 -2.69 - - 204 133 H
*2.72147 49.59 PK2 32.3 -21.9 59.99 - - 74 -14.01 204 133 H
1.81389 45.81 PK2 30.5 -22.9 53.41 - - 74 -20.59 84 204 \
*2.72155 49.64 PK2 32.3 -21.9 60.04 - - 74 -13.96 19 121 v
*2.72077 42.01 MAV1 32.3 -21.9 52.41 54 -1.59 - - 19 121 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

PK2 - KDB558074 Method: Maximum Peak

MAV1 - KDB558074 Option 1 Maximum RMS Average
Frequenc: Meter 3GHz_HPdB] + | Corrected Avg Limit Margin Peak Limit Margin Azimuth Height

(gHz) Y Tz;ﬁ'\';)g Det 3117[00205959] 1.2GHz [HP»]= ggi?/'}:g) (ngu\//m) (ng) (dBuV/m) (ng) (Degs) (cng) Polarity

* 3.62782 48.75 MAV1 33 -29.9 51.85 54 -2.15 - - 146 279 H
* 453436 46.65 MAV1 33.8 -28.5 51.95 54 -2.05 - - 157 101 H
* 5.44153 31.41 MAV1 34.3 -25.6 40.11 54 -13.89 - - 162 125 H
* 7.25669 34.13 MAV1 35.6 -22.8 46.93 54 -7.07 - - 327 100 H
*8.16288 31.36 MAV1 35.8 -20.8 46.36 54 -7.64 - - 173 258 H
*9.06795 28.08 MAV1 36.3 -20 44.38 54 -9.62 - - 36 102 H
* 3.62786 49.72 MAV1 33 -29.9 52.82 54 -1.18 - - 333 120 v
* 453474 46.43 MAV1 33.8 -28.5 51.73 54 -2.27 - - 191 105 v
*5.44106 34.85 MAV1 34.3 -25.6 4355 54 -10.45 - - 219 104 v
*7.25652 25.81 MAV1 35.6 -22.8 38.61 54 -15.39 - - 330 100 v
*8.1634 31.21 MAV1 35.8 -20.8 46.21 54 -7.79 - - 185 100 v
*9.06972 27.69 MAV1 36.3 -19.9 44.09 54 -9.91 - - 163 102 v
*3.62799 54.22 PK2 33 -29.9 57.32 - - 74 -16.68 146 279 H
* 453481 52.71 PK2 33.8 -28.5 58.01 - - 74 -15.99 157 101 H
* 5.44062 41.43 PK2 34.3 -25.6 50.13 - - 74 -23.87 162 125 H
6.34897 48 PK2 35.4 -25 58.4 - - 74 -15.6 168 103 H
*7.257 43.73 PK2 35.6 -22.8 56.53 - - 74 -17.47 327 100 H
*8.16346 40.76 PK2 35.8 -20.8 55.76 - - 74 -18.24 173 258 H
*9.06889 38.58 PK2 36.3 -19.9 54.98 - - 74 -19.02 36 102 H
9.97582 37.48 PK2 37.1 -18.6 55.98 - - 74 -18.02 209 239 H
* 3.62736 55.65 PK2 33 -29.8 58.85 - - 74 -15.15 333 120 v
* 453541 53.31 PK2 33.8 -28.5 58.61 - - 74 -15.39 191 105 v
*5.44163 44.01 PK2 34.3 -25.6 52.71 - - 74 -21.29 219 104 v
6.34922 46.21 PK2 35.4 -25 56.61 - - 74 -17.39 222 114 v
*7.25621 37.45 PK2 35.6 -22.8 50.25 - - 74 -23.75 330 100 v
*8.16432 40.67 PK2 35.8 -20.8 55.67 - - 74 -18.33 185 100 v
*9.07027 39.11 PK2 36.3 -19.9 55.51 - - 74 -18.49 163 102 Vv
9.97877 35.65 PK2 37.1 -18.6 54.15 - - 74 -19.85 150 238 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 4789464424-FR1V3
FCC ID: VASRCJ500-2WLR

DATE: July 10, 2020
IC: 7087A-2WRCJ500LR

MID CHANNEL RESULTS
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Project MNumber: 4789464424
e Client:SEGI
Canfig:EUT
Made :RCJEBB_913M_16-146
L e Tested by: 11281
=15
3
IS 78
o
1
E 66
r by 27
= Avg Limit (dBul/mD 1 5 : g
5 ; -
3 sef- : Z'; g
2 IPRRERRIIIVE T
4p e et | S L . e
; P
WA A - -
e sttt
e e
1 - - -~ L
Frequency (GHz)
Range (GHz) [ET Ref/Atin  Dotifug fods Soop Pis faups/fode  Fosition Rarge (62} TG Aol /Alin  Detifvy ok Suoep Flo  Foupa/Mods Position
1153 HC-60B)/38k 112715 PERK/LogPur-lideo  Auto 00 MK 0-BBdegs 250 | 3310 IMC-68)/38k 87/ PEFK/LagPur-Video  fito B2 M B-360dega 258 cn
1 IPLJL SUWON Lakb Choamber 3 2828 Jun 18 16:32:15
Radiated Emissions 3-Meters
Project Number: 4789464424
188 Client:5EGI
Canfig:EUT
Made :RCJSBE_913M_16-146
L Tested by: 11281
80
S 7B
o
L
3 60 11
""""" | 13
2 Avg Limit (dBul/n) 9 2 o G
£ is] I
S =1 ] OSSR HESSSESS: SSSSRSSS SO Greeennne] S = S—
@ - !
g 15 8
z 4 9 o
4 B libptariasro b ol I L= NN S NS SO0 NSRS 1) Y
e sttt
e
1 - - -~ L
Frequency (GHz)
Range (GHz) [T Ref/Atin  Dotifug fods Soop Pis fups/fode  Fosition Rarge (62} T Ref/Alin  Detifvy ok Suoep Flo  Foupa/Mods Position

VERTICAL
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REPORT NO: 4789464424-FR1V3 DATE: July 10, 2020
FCC ID: VASRCJ500-2WLR IC: 7087A-2WRCJ500LR

RADIATED EMISSIONS

Frequenc Meter 1008_ATT[gB]+ | Corrected Avg Limit Margin Peak Limit Margin Azimuth Height
(gHZ) Y Tz;ic)g Det 3117[00205959] 1.2GHz .Lp.:] g;i@'ﬁi‘) (nguV/m) (dg) (dBuv/m) (dg) (Degs) (mg) Polarity
1.82596 51.9 PK2 30.6 -22.8 59.7 - - 74 -14.3 273 130 H
*2.73956 47.74 PK2 32.3 -21.9 58.14 - - 74 -15.86 185 139 H
*2.739 40.68 MAv1 32.3 -21.9 51.08 54 -2.92 - - 185 139 H
1.82544 49.61 PK2 30.6 -22.8 57.41 - - 74 -16.59 178 108 v
*2.73905 49.9 PK2 32.3 -21.9 60.3 - - 74 -13.7 59 100 \
*2.73915 41.4 MAV1 32.3 -21.9 51.8 54 2.2 - - 59 100 v
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
Frequency R’:ae;?nrg Det 3117[00205959] 3GHz_HP[dB] + C;g;?:fgd Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) (@Bu) 1.2GHz HPF (dBuvim) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
*3.65181 48.37 MAV1 33 -29.6 51.77 54 -2.23 - - 150 106 H
* 456424 47.71 MAV1 33.8 -28.6 52.91 54 -1.09 - - 164 103 H
*7.30546 28.23 MAV1 35.6 -22.7 41.13 54 -12.87 - - 157 225 H
* 8.21878 25.47 MAV1 35.8 -20.9 40.37 54 -13.63 - - 46 101 H
*9.12789 24.43 MAV1 36.3 -19.7 41.03 54 -12.97 - - 150 225 H
*3.65163 49.59 MAV1 33 -29.6 52.99 54 -1.01 - - 173 115 v
* 456417 4571 MAV1 33.8 -28.6 50.91 54 -3.09 - - 196 103 v
*7.30325 26.95 MAV1 35.6 227 39.85 54 -14.15 - - 216 105 v
*8.21725 30.4 MAV1 35.8 -20.9 45.3 54 8.7 - - 186 105 v
*9.13175 24.14 MAV1 36.3 -19.7 40.74 54 -13.26 - - 161 100 v
* 3.65275 53.97 PK2 33 -29.6 57.37 - 74 -16.63 150 106 H
* 456623 54.26 PK2 33.8 -28.6 59.46 - - 74 -14.54 164 103 H
5.47737 39.03 PK2 34.3 -25.4 47.93 - - 74 -26.07 126 317 H
6.3911 45.56 PK2 35.5 -25.3 55.76 - - 74 -18.24 176 105 H
*7.30331 39.27 PK2 35.6 -22.7 52.17 - - 74 -21.83 157 225 H
*8.21839 36.5 PK2 35.8 -20.9 51.4 - - 74 -22.6 46 101 H
*9.,12838 37.22 PK2 36.3 -19.7 53.82 - - 74 -20.18 150 225 H
* 3.65235 55.07 PK2 33 -29.6 58.47 - - 74 -15.53 173 115 v
* 456605 52.81 PK2 33.8 -28.6 58.01 - - 74 -15.99 196 103 v
5.47701 4151 PK2 34.3 -25.4 50.41 - - 74 -23.59 220 373 v
6.39037 45.18 PK2 35.5 -25.3 55.38 - - 74 -18.62 173 100 v
*7.3051 39.46 PK2 35.6 -22.7 52.36 - - 74 -21.64 216 105 v
* 8.21894 40.79 PK2 35.8 -20.9 55.69 - - 74 -18.31 186 105 v
*9.12792 36.27 PK2 36.3 -19.7 52.87 - - 74 2113 161 100 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 4789464424-FR1V3 DATE: July 10, 2020
FCC ID: VASRCJ500-2WLR IC: 7087A-2WRCJ500LR

HIGH CHANNEL RESULTS

11 gUL_SUWON Lab Chember 3 2828 Jun 15 1B:55:38
€
Radiated Emiszszions 3-Meters
Project Number:d789464424_RC.J580
(RS =y Client:SEGT
Config:EUT
Mode: 1-186_RSE_919MH=
DB Tested by: 11281
88
3
T 74
a
N
c
R G,
- Avg Limit (dBull/m) | > 4
5 g
= 5 : 9
3 7 9
- @
A0, s O . ] hi ‘&*
. " e e
oy .
. i L, H Bl s ib:
e
1 - - -~ - - 1.
Frequency (GHz)
Ronge (GHz) R Ref/fttn  Det/fvg Mods S Fta  Houps/Mode  Position Range (EHz) [ Ref/fiitn  Det/fvg Hode Sucep Fla  FwpzMode  Position
1:1=3 1M(-6B) / 30k 12/15 PERK/LogPur-Video  Auto 6088 MOH B-358degs 158 | 3310 | MC-6dB)/30 87/ PEAK/LogPur=Video  Auto 602 MANH B-358degn 258 cn
11 gUL_SUWON Lab Chember 3 2828 Jun 15 1B:55:38
€
Radiated Emiszszions 3-Meters
Project Number:d789464424_RC.J580
(RS =y Client:SEGT
Config:EUT
Mode: 1-186_RSE_919MH=
DB Tested by: 11281
88
i 7a
"
T
a
> EYB ...........
3 Avg Limit (dBull/m) 1 12 13 _
3 5o 1B Lo L
2 16 b
- 14 o)
A 1L bt b ANk i AT Q
o -, s .-
e S
1 - - - - T .
Frequency (GHz)
Range (GHz) REGABN Ref/ftin  Det/fvg Hode Sweep Pts  ¥5upa/Mode  Position Rarge (6Hz) FELUBY Ref/fitn  Det/fvg Hode Sueep Pla  ¥upzMode Position

VERTICAL
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REPORT NO: 4789464424-FR1V3 DATE: July 10, 2020
FCC ID: VASRCJ500-2WLR IC: 7087A-2WRCJ500LR

RADIATED EMISSIONS

Frequenc Meter 10dB_ATT[dB] Corrected Avg Limit Margin Peak Limit Margin Azimuth Height
(gHZ) Y Tz;ic)g Det 3117[00205959] | ) o5p, .Lp.:] g;i@'ﬁi‘) (nguV/m) (dg) (dBuv/m) (dg) (Degs) (mg) Polarity

1.83779 53.67 PK2 30.7 -22.8 61.57 - - 74 -12.43 264 269 H
*2.75721 49.44 PK2 323 -21.7 60.04 - - 74 -13.96 26 339 H
*2.75673 40.72 MAv1 32.3 -21.8 51.22 54 -2.78 - - 26 339 H
1.83831 51.43 PK2 30.7 -22.9 59.23 - - 74 -14.77 152 119 \%
*2.75672 50.36 PK2 32.3 -21.8 60.86 - - 74 -13.14 224 119 \
*2.75708 42.61 MAv1 32.3 -21.7 53.21 54 -0.79 - - 224 119 \%

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band

PK2 - KDB558074 Method: Maximum Peak

MAV1 - KDB558074 Option 1 Maximum RMS Average
Frequenc Me\gr Correqed Avg Limit Margin Peak Limit Margin Azimuth Height -

( g e y Ts:ﬂl\?)g Det 3117[00205959] 3GHz_HP[dB] (Egi[\‘/l/nng) ( dé’uwm) ( dg) amuvim) p dg) s (Cr?‘) Polarity

*3.67555 48.28 MAv1 33 -29.3 51.98 54 -2.02 - - 152 321 H
* 459557 44.85 MAv1 33.8 -28.3 50.35 54 -3.65 - - 348 101 H
*7.35093 36.1 MAv1 35.6 -22.3 49.4 54 -4.6 - - 216 254 H
*8.27127 25.67 MAv1 35.8 -21.2 40.27 54 -13.73 - - 43 108 H
*9.18915 22.55 MAv1 36.3 -19.2 39.65 54 -14.35 - - 190 271 H
*3.67565 48.13 MAv1 33 -29.3 51.83 54 -2.17 - - 352 105 \%
* 4,59535 44.44 MAv1 33.8 -28.3 49.94 54 -4.06 - - 28 123 \4
*7.35145 30.3 MAv1 35.6 -22.3 43.6 54 -10.4 - - 215 101 \%
*8.27243 29.4 MAv1 35.8 -21.2 44 54 -10 - - 190 102 \%
*9.19204 19.9 MAv1 36.3 -19.2 37 54 -17 - - 161 101 \%
*3.67621 54.64 PK2 33 -29.2 58.44 - - 74 -15.56 152 321 H
* 4,59549 51.79 PK2 33.8 -28.3 57.29 - - 74 -16.71 348 101 H
5.52067 35.72 PK2 34.3 -25.3 44.72 - - 74 -29.28 360 100 H
6.43223 45.49 PK2 35.5 -25.4 55.59 - - 74 -18.41 176 104 H
*7.35284 44.67 PK2 35.6 -22.3 57.97 - - 74 -16.03 216 254 H
*8.2719 37.1 PK2 35.8 -21.2 51.7 - - 74 -22.3 43 108 H
*9.19181 34.42 PK2 36.3 -19.2 51.52 - - 74 -22.48 190 271 H
*3.67598 53.62 PK2 33 -29.2 57.42 - - 74 -16.58 352 105 \%
* 459501 50.85 PK2 338 -28.3 56.35 - - 74 -17.65 28 123 \%
5.51388 41.93 PK2 34.3 -25.3 50.93 - - 74 -23.07 236 148 \%
6.43268 44.83 PK2 35.5 -25.3 55.03 - - 74 -18.97 256 223 \%
*7.35365 41.15 PK2 35.6 -22.3 54.45 - - 74 -19.55 215 101 \4
*8.27248 40.02 PK2 35.8 -21.2 54.62 - - 74 -19.38 190 102 \%
*9.19215 31.75 PK2 36.3 -19.2 48.85 - - 74 -25.15 161 101 \%

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 4789464424-FR1V3 DATE: July 10, 2020
FCC ID: VASRCJ500-2WLR IC: 7087A-2WRCJ500LR

10.3. WORST CASE BELOW 1 GHZ

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

UL SUWON Lak Choamker 3 2828 Jun 2% 11:685:37

‘|Radicted Emissicns — 3 Meters

{|Project Mumber 4789464424 4
VClient:SEGI Limited
Config:EUT
{|Mode:9B7MHz / Tx

Y| Teated by: 11281
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REPORT NO: 4789464424-FR1V3 DATE: July 10, 2020
FCC ID: VASRCJ500-2WLR IC: 7087A-2WRCJ500LR

Below 1GHz Data

Radiated Emissions

Meter Corrected . . . .
Marker Fr?&i'ezl;cy Reading Det VULB9163-845 Below_1G[dB] Reading a:l;\l;ml)t NLZE)' n A(Sg:; H(ig;“ Polarity

(dBuv) (dBuv/m)

1 47.0738 40.26 Pk 20.1 -32 28.36 40 -11.64 0-360 100 H

2 *110.9063 40.35 Pk 17.3 -31.6 26.05 43.52 -17.47 0-360 200 H

3 938.7897 44.85 Pk 28.2 -28.2 44.85 46.02 -1.17 0-360 100 H

5 87.0419 53.2 Pk 15 -31.8 36.4 40 -3.6 0-360 200 \4

6 88.8851 44.45 Pk 155 -31.7 28.25 43.52 -15.27 0-360 200 \4

7 939.3717 42.77 Pk 28.1 -28.2 42.67 46.02 -3.35 0-360 300 \%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector

Note: Marker #4 & #8 is fundamental frequency.
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REPORT NO: 4789464424-FR1V3 DATE: July 10, 2020
FCC ID: VASRCJ500-2WLR IC: 7087A-2WRCJ500LR

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

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 ) 5

Decreases with the loganthm of the frequency.

RESULTS
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REPORT NO: 4789464424-FR1V3
FCC ID: VASRCJ500-2WLR

DATE: July 10, 2020
IC: 7087A-2WRCJ500LR

11.1.1. AC Power Line
LINE 1 RESULTS
100 T
Q0T
80T
70T

> ] Table 2 Class:B Maltage at Mains Ports QP

= 60T -7
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0 t t e I R e - i i t 1 = |
150k 300 400500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
Final Result QPK
Frequency QuasiPeak Limit Margin Line Filter Corr.

(MHz) (dBuv) (dBuv) (dB) (dB)
0.176338 27.36 64.66 37.29 | L1 ON 10.0
0.334368 32.32 59.34 27.02 | L1 ON 9.8
0.729441 27.69 56.00 28.31 | L1 ON 9.8
1.976118 22.35 56.00 33.65 | L1 ON 9.7
4.170971 26.97 56.00 29.03 | L1 ON 9.8
13.029397 30.40 60.00 29.60 | L1 ON 10.0

Final Result CAV
Frequency CAverage Limit Margin Line Filter Corr.

(MHz) (dBuv) | (dBpv) | (dB) (dB)
0.176338 12.99 54.66 41.67 | L1 ON 10.0
0.334368 20.52 49.34 28.82 | L1 ON 9.8
0.729441 24.70 46.00 21.30 | L1 ON 9.8
1.976118 20.63 46.00 25.37 | L1 ON 9.7
4.170971 25.00 46.00 21.00 | L1 ON 9.8
13.029397 21.83 50.00 28.17 | L1 ON 10.0
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FCC ID: VASRCJ500-2WLR IC: 7087A-2WRCJ500LR

LINE 2 RESULTS

100
920
80

70

60 Table 2 _Class:B Voltage at Mains Ports QP
|

50

Level in dBpV

40
30
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10:|:

G T T T T T T 1 T T T T T T

150k 300 400500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz

Final Result QPK

Frequency QuasiPeak Limit Margin Line Filter Corr.
(MHz) (dBpv) (dBuv) | (dB) (dB)
0.154390 39.01 65.76 26.75 | N ON 9.8
0.242184 36.08 62.02 2595 | N ON 9.6
0.488007 27.70 56.20 28.50 | N ON 9.9
0.725052 22.20 56.00 33.80 | N ON 9.8
4.535316 24.87 56.00 31.13 | N ON 9.8
12.989890 36.61 60.00 23.39 | N ON 10.0

Final Result CAV

Frequency CAverage Limit Margin Line Filter | Corr.
(MHz) (dBuv) (dBuv) (dB) (dB)
0.154390 21.57 55.76 3419 | N ON 9.8
0.242184 19.32 52.02 32.70 | N ON 9.6
0.488007 17.59 46.20 28.61 | N ON 9.9
0.725052 16.81 46.00 29.19 | N ON 9.8
4.535316 21.16 46.00 2484 | N ON 9.8
12.989890 28.94 50.00 21.06 | N ON 10.0

END OF TEST REPORT
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