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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Remote Solution Co., Ltd.
EUT DESCRIPTION: RF4CE and BLE Hands-Free Remote
MODEL NUMBER: XR19-RQ
SERIAL NUMBER: proto type(RADIATED);
proto type (CONDUCTED)
DATE TESTED: DEC 3, 2019 — JAN 08, 2020
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-247 Issue 2 Pass
INDUSTRY CANADA RSS-GEN Issue 5 Pass

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:
S L
Changyoung Choi Jaejin Lee
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with following methods.

FCC CFR 47 Part 2.

FCC CFR 47 Part 15.

IC RSS-247 Issue 2

IC RSS-GEN lIssue 5

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

3. FACILITIES AND ACCREDITATION

ocoukhwN-~

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.

4. CALIBRATION AND UNCERTAINTY
41. 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.

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)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m
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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 2.32 dB
Radiated Disturbance, Below 1GHz 3.86 dB
Radiated Disturbance, Above 1 GHz 5.97 dB

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

44, 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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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a RF4ACE and BLE Hands-Free Remote.
This test report addresses the DTS (BLE) operational mode.

5.2. MAXIMUM OUTPUT POWER

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

F Output P Output P
r:quency " Power utput Power| Output Power
ange Mode
[MHz] [dBm] [MmW]
Peak 6.59 4.56
2402 - 2480 | 1Mbps ca
Average 6.31 428

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an internal antenna, with a maximum gain of -1.0 dBi.
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5.4. WORST-CASE CONFIGURATION AND MODE

Radiated emission below 1GHz was 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 X orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in X orientation.
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Adaptor COMCAST MLO08-7050150-A1 None None

/0 CABLE

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.
The EUT was forced to transmit using software.
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SETUP DIAGRAM FOR TESTS (CONDUCTED TEST SETUP)

Spectrum Analyzer

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

Adapter

RECEIVER

MAIN POWER SOURCE
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6. 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 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
Antenna, Horn, 40 GHz ETS 3116C 00166155 08-14-20
Antenna, Horn, 40 GHz ETS 3116C 00168645 10-02-21
Antenna, Horn, 40 GHz 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 08-05-20
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
Signal Analyzer, 40 GHz R&S FSV40 101237 08-05-20
Average Power Sensor Agilent / HP U2000 MY54270007 08-09-20
Attenuator PASTERNACK PE7087-10 A001 08-08-20
Attenuator PASTERNACK PE7087-10 A008 08-08-20
Attenuator PASTERNACK PE7087-10 2 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, 44 GHz R&S ESW44 101590 08-05-20
EMI Test Receive, 3 GHz R&S ESR3 102592 06-28-20
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-05-20
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-06-20
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 08-06-20
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-06-20
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-05-20
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-06-20
High Pass Filter 6GHz Micro-Tronics HPS17542 009 08-06-20
High Pass Filter 6GHz Micro-Tronics HPS17542 016 08-05-20
High Pass Filter 6GHz Micro-Tronics HPS17542 021 08-06-20
Antenna, Loop, 9kHz-30MHz R&S HFH2-Z22 100418 09-30-20
LISN R&S ENV216 102478 11-15-20
UL Software

Description Manufacturer Model Version

Radiated software uL UL EMC Ver 9.5

AC Line Conducted software R&S EMC32 10.50.40
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7. REFERENCE MEASUREMENT RESULTS

7.1.

LIMITS

None: for reporting purposes only.

ON TIME AND DUTY CYCLE RESULTS

odem

ON Time Period |Duty Cycle| Duty Duty Cycle 1T
Mode B X Cycle [Correction Factor| Minimum VBW
[msec] [msec] [linear] [%] [dB] [kHz]
2400MHz Bands
BLE | 0390 | o627 | o062 | 622% | 2.06 | 2564
) — .
AT T

5.18 dBm

1.176400 ms

-10 di

-20 dBm

-30 d&

-40 d } '
g AR T i Wi
50 dm
-60 dBm:
-70 dBm
CF 2.44 GHz 1001 pts 300.0 ps/
Marker
Type | Ref | Trc | X-value | v-value | Function Function Result |
M1 1 1.176 ms. 5.18 dBm |
02| M1l 1 390.0 ps 0.19 de
D3 M1 1 £27.0 ps 0.20 dB

it

] Ready

Date: 9.DEC.2019 09:12:31

RENNERND

00.12.2019
09:12:31

¥
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7.2. 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
Channel Frequency 99% Bandwidth
[MHz] [MHz]
Low 2402 1.001
Mid 2440 1.004
High 2480 1004
Worst 1.004
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99% BANDWIDTH PLOTS

specrum | &
Ref Level 30.00 dBm @ RBW 30 kHz

Att 45dB  SWT 63.3 ps @ VBW 100 kHz  Mode Auto FFT
SGL Count 100071000 TDF
@ 1Pk Max

M1[1] 2.00 dBm|

2,401722810 GHz|
20 dBm Oce Bu 1.000599970 MHz
10 dB
1

b A

Low CH /w \7\
Ve i

.60 dB

GF 2.402 GHz

20001 pts
il

| Ready [T

Span 3.0 MHz

12.201°
i
Date: 8 DEC 2018 08:37:36

(Srecrr: \peaae) =
Ref Level 30.00 dBm @ RBW 30 kHz
Att

45 dB SWT 63.3 ps @ VBW 100 kHz  Mode Auto FFT
SGL Count 1000/1000 TDF

@ 1Pk Max

Mi[1] 3.73 dBm
2.439722360 GHz|
20 dBm Oce By 1.004349783 MHz

A
Middle CH 20 d8m W
P i VTG
o’ M

-60 dEm

CF 2.44 GHz

20001 pts
il |

J

Span 3.0 MHz

Ready ERENNENY

Date: 9.DEC.2019 09:38:13

Spectrum “é,‘
Ref Level 30.00 dBm @ RBW 30 kHz

Att 45dB  SWT 63.3ps @ VBW 100 kHz  Mode auto FFT
SGL Count 100071000 TDF
@ 1Pk Max

m1[1] 5.07 dBm)|

2,479722660 GHz|
20 dBm Oce Bw 1.004349783 MHz
10 d T
0 dBm f\’\ P,
,{\/‘V \

-10 dBm . e

High CH J A

‘//v" v v A\Ax

.60 d

CF 2.48 GHz 20001 pts

Span 3.0 MHz
il |
L

2201
09:38:33 7

Ready [CTCLTTTOE

Date: 5.0EC.2019 09:38.:54
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8. MEASUREMENT METHODS
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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9. 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
@@ | 520@) P (6dB)
2.1051, RSS-247 |Band Edge / Conducted Spurious
15.247 (d) 5.5 -20dBe Conducted Pass
u
15.247 RSS-247
TX conducted output power <30dBm Pass
(b)(3) 5.4(d) putp
RSS-247
15.247 (e) 5.2(b) <8dBm Pass
15.207 (a) RSS-GEN |AC Power Line conducted Section 10 Power Line Pass
Clause 8.8 conducted
15.205 RSS-GEN
) ' Clause 7 & |Radiated Spurious Emission < 54dBuV/m(Av) Radiated Pass
15.209 8.9
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10. ANTENNA PORT TEST RESULTS

10.1.

LIMITS

6 dB BANDWIDTH

FCC §15.247 (a) (2)/ IC RSS-247 §5.2 (a)

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

Reference to section 11.8 in ANSI C63.10(2013): The transmitter output is connected to a
spectrum analyzer with the RBW set to100KHz, the VBW >= 3 x RBW, peak detector and max

hold.
RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit

[MHz] [kHZz] [kHz]
Low 2402 696.12 500.0
Mid 2440 703.99 500.0
High 2480 707.44 500.0
Worst 696.12 500.0
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10.2.

LIMITS

OUTPUT POWER

FCC §15.247 (b) / 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
Channel Frequency Peak Power Reading Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 2402 3.74 30.00 -26.26
Mid 2440 533 30.00 -24.67
High 2480 6.59 30.00 -23.41
Worst 6.59 30.00 -23.41
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OUTPUT POWER PLOTS
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10.3.

LIMITS

None; for reporting purposes only.

AVERAGE POWER

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss was entered as an offset in the power meter to allow for
direct reading of power. The duty factor already has been added.

- 1Mbps
Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 343 2.20
Middle 2440 5.04 3.19
High 2480 6.31 4.28
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10.4.

LIMITS

PSD

FCC §15.247 / 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 performed utilizing the ANSI C63.10 section 11.10.2 (Method

PKPSD).
RESULTS
- 1Mbps
Frequency PSD Limit Margin
Channel
[MHz] [dBm/3kHZz] | [dBm/3kHz] [dB]
Low 2402 -9.53 8.00 -17.53
Mid 2440 -7.90 8.00 -15.90
High 2480 -6.50 8.00 -14.50
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POWER SPECTRAL DENSITY PLOTS
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10.5. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d) / IC RSS-247 §5.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required.

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.
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RESULTS

BANDEDGE & SPURIOUS EMISSIONS, LOW CHANNEL
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SPURIOUS EMISSIONS, MID CHANNEL
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SPURIOUS EMISSIONS, HIGH CHANNEL
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11. RADIATED TEST RESULTS

11.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

IC RSS-GEN Clause 8.9 (Transmitter)
IC RSS-GEN Clause 7 (Receiver)

IC RSS-GEN Clause 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.
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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 bandedge, Final detection of spurious harmonic emissions)Duty
cycle factor = 10 log (1/x). For this sample: DCF = 10log(1/0.622)=2.06 dB(Spectrum Analyzer
round it up to 2.06 dB).

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 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in the 2.4 GHz band.

(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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11.2.

TRANSMITTER ABOVE 1 GHz

11.2.1.
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(GHz) (dBuv (dBuV/m) (dBuV/m) (dB) (Degs) | (cm)
)
1 *2.3475 45.74 Pk 31.6 -22.9 0 54.44 74 -19.56 80 100 \
2 *2.39 43.19 Pk 31.7 -22.9 0 51.99 - - 74 -22.01 80 100 \
3 *2.37819 33.96 RMS 31.6 -22.9 2.06 44.72 54 -9.28 - - 80 100 Vv
4 *2.39 32.19 RMS 31.7 -22.9 2.06 43.05 54 -10.95 80 100 \

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

RMS - RMS detection
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REPORT NO: 4789245332-FR1V1
FCC ID: TX4XR19RQ

DATE: FEB 17, 2020
IC : 11438A-XR19RQ

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

~UL SUWON Laob Chamber 3

2818

Dec 5 11:21:28

Project Number:478

Client:Remote Solu
Config:EUT / AC Ad
Mode:BLE_BE_2488_H

Restricted Bandedge

9245332
tion
opter

185/ e i S Tested by 22944
95

= /
8

(dBuU/m) Horizontal

2.46 18.3MHz/ 2.563
Frequency (GHz)
Range (GHz) REL i Ref/fttn  Det/fvg Mode Sweep Pts  #Sups/Mode Puosition Range (BHz) RBI/UBY Ref/fttn  Det/fivg Mode Sweep Pis  #Sups/Mode Position
1:2.46-2.563 1M(-6dB) /3M 12/15 PEAK/LogPur-Uideo  Bmsec(futo) 8808  MAXH 94 degs 400 on 46-2.563 MC-6dB)/3M n2/1s AUER/Pur Avg(RMS) Omsec(futo) 8098 8BTAVG 94 dege 408 cn H
Trace Markers
Meter
Mark | Frequenc | Readi 3117_002059 | 10dB_ATT[d | DC Corr Corrected Average | y1oain Peak Limit PK | Azimu | Heig | 5o
e y ng Det 59 B] (dB) Reading Limit (dB) (dBuV/m) Margin th ht
GHz) | (dBuv (dBuV/m) (dBuV/m) @) | (egs) | (em) y
)
7 24959 | 5091 Pk 319 228 0 60,01 72 13.99 o 400 H
2 248779 | 4873 | Pk 319 228 0 57.83 74 1617 9 400 H
3 251200 | 4789 | Pk 32 228 0 57.09 - - 74 1691 9 400 H
4 249609 | 3627 | RMS 319 228 2.06 4743 54 657 - 9 400 H
5 248354 | 3563 | RMS 319 228 2.06 46.79 54 721 9 400 H
6 251192 | 353 | RMS 32 228 2.06 46.56 54 744 o4 400 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4789245332-FR1V1

FCC ID: TX4XR19RQ

DATE: FEB 17, 2020
IC : 11438A-XR19RQ

VERTICAL PEAK AND AVERAGE PLOT

| ot SUMON Lab Charber 3 2015 Dec 5 13:30:06
Restricted Bandedge
- Project Number:4789245332
H Client Remote Solution
Config:EUT / AC Adopter
. Mode:BLE_BE_2488_U
18 Tested by:22944
95 SR (S /SN (S . R, S SN - SIS, S,
8 85
S
C
[
2 7R
s
3
a 65
]
Averoge Limit CdBul/m) 1
55 T - - s
&
3
45 o a
35
2.46 T8 3MA=/ 2563
Frequency (GHz)
Range (GHz) REu/vBw Ref/fttn  Det/fvg Mode Sweep Pte  #Sups/Mode Position Ronge (BHz) RBU/UBY Ref/Rttn Det/fvg Mode Sueep Pis  #Swps/Mode Position
Trace Markers
Meter Coergect
Mark | Freduen | Readi 3117 002059 | 10dB_ATT[d | DC Corr Readin Average Limit Margi Peak Limit PK AZimu | Heig | oo
er cy ng Det B] (@B) 9 (dBuV/m) n (dBuV/m) Margin th ht y
GHz) | (dBuv v (dB) @) | (Degs) | (cm)
) m)
7 2515020_| 46.04 PK 3 27 0 5534 77 866 | 240 159 v
2 24835 | 43.71 Pk 319 228 0 52.81 - - 74 2119 | 240 159 v
3 251546 | 33.67 | RMS 32 227 2.06 45.03 52 897 - - 240 159 v
) 24835 | 3332 | RMS 319 228 2.06 1248 54 952 240 159 v

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

RMS - RMS detection
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REPORT NO: 4789245332-FR1V1

FCC ID: TX4XR19RQ

DATE: FEB 17, 2020
IC : 11438A-XR19RQ

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

" UL SUWON Lob Chamber 3 2019 Dec 4 16123116
5] ;
Radioted Emissions 3-Meters
Project Number:4789245332
188 f Client:Remote Solution
! Config:EUT / AC Adapter
Mode:BLE_HARM_2482
el ; Tested by:22944
80 5
B ;
Tt 78 ;
g H
N §
< ‘
Jt:l 60 B R - B S S —. |
- Avg Limit (dBuU/m) : ‘
e H H
3 5o _ J
5 | H
3 e 3
Kl — 1 iM
48 ™ Tt Q "
5 PP VYo g
Ll -
38
28
i * 1D K]
Frequency (GHz)
Ronge (6Hz) ROUARY Ref/Attn  Det/Avg Mode Sueep Pts  Foups/fods Pasition Ronge (6Hz) RE/UB0 Ref/Altn  Det/Avg Hode Sueep Plo Fowpo/flode Fosition
1:1-3 IH-6d8)/3Bk  112/17  FEAK/LooPur-Uideo  |Bnsec(Auto) 6608 HAH 8-3%Bdegs 149 | 3:3-18 MC-68)/30k  87/3 PERK/LogPur-Uideo  1.4secCiute) 16k MRH B-368degs 158 cn
" SUL SUWON Leb Chamber 3 28139 Dec 4 16:23:16
5]
Radiated Emissions 3-Meters
Pro ject Number:4789245332
188 Client:Remote Solution
Config:EUT / AC Adapter
Mode :BLE_HARM_2482
98 Tested by:22944
86
c 7@
B
19
[
> 66
- Avg Limit (dBulU/md
3
> 508 4
B e}
~ 2
B O e . cont S OSSNSO SRR D
368
28
1 18 18
Frequency (GHz)
Range (6H) RN Ref/Attn  Dat/Avg Mode Suoep Pts  Fsups/fods Fasition Ronge (6z) REN/UBU Ref/ALtn  Dot/fvg Mode Sueep Pio Fowpo/fiode Fosition

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.

Page 35 of 51

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_15(C)(3)




REPORT NO: 4789245332-FR1V1
FCC ID: TX4XR19RQ

DATE: FEB 17, 2020
IC : 11438A-XR19RQ

LOW CHANNEL DATA

Trace Markers

Meter
Mark F’eqy“enc Rﬁgd' et | 311700205 | 3GHz HPId | DCCorr (f?"é;edciazd Avg Limit M?{g' Peak Limit Margin Azt';”” Hﬁt'g Polari
er () (B 959 B] (dB) (B (dBuV/m) (@) (dBuV/m) @B | (ags) | (om) ty
)
1 480293 | 3552 | PK 342 279 0 41.82 74 3218 | 0360 | 250 H
3 960698 | 27.08 | PK 37 19.7 0 44.38 74 2062 | 0360 | 250 H
2 *480386_| 3572 | PK 342 279 0 42.02 74 3198 | 0360 | 250 v
4 960698 | 30556 | PK 37 197 0 47.85 74 2615 | 0-360 | 250 v
. i . .
- indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK — Peak Detector
Radiated Emissions
Meter Corrected . . . . . .
Frequency : 3117_00205 3GHz_HP[d DC Corr . Avg Limit Margin Peak Limit Margin Azimuth Height "
Read Det Read Polarit
(GHz) (jgu'\’/‘)g © 959 B] (dB) ( dgﬂv'/”ng) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm) olarity
*4.80357 4322 PK2 342 279 0 49.52 - - 74 24.48 06 125 H
*4.80348 33.18 MAVT 342 27.9 2.06 4154 54 1246 - - 06 125 H
9.60892 34.31 PK2 37 9.7 0 51.61 - - 74 22.39 31 309 H
9.60696 23.41 MAVT 37 197 2.06 4277 - - 231 09 H
*4.80468 4265 PK2 342 279 0 48.95 - - 74 25.05 244 10 v
*4.8036 3.22 MAVT 342 27.9 2.06 415 54 1242 s - 244 10 v
9.60698 6.78 PK2 37 9.7 0 4.0 - - 74 19.92 89 30 v
9.60717 772 MAVT 37 197 2.06 47.0 - - 89 30 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: 4789245332-FR1V1
FCC ID: TX4XR19RQ

DATE: FEB 17, 2020
IC : 11438A-XR19RQ

MID CHANNEL HORIZONTAL

| HZUL SUWON Lok Chamber 3 2819 Dec 3 19:34:39
Radiated Emissions 3-Meters
Project Number:4789245332
18e Client :Remote Solution
Config:EUT / AC Adopter
Mode :BLE_HARM_2448
9 Tested by:22944
80
3
£ 78
XN
C
S 6@
- Avg Limit (dBuU/m)
N
5 58
[ Ll 3 M
| NEE ok kM | i
AR i
38
28
1 18 18
Frequency (GHz)
Ronge (620 REU/ VBN Ref/Attn Det/Avg Mode Suesp Pte #5ups/Mode Fosition | Ronge (612 REW/UB Ref/Attn  Det/fvg Hode Suesp Pte  ¥ups/fode Position
1:1=3 TMC-BdB)/ 30k nani PEAK/LogPur-Video  189msec(fulo) 6BBE  MAXH B-36ldegs | 3:3-18 IM(-6dB)/38k  87/3 PEAK/LogPur-Uideo  1.4sec(Auto) 1€ MAXH 8-36Bdegs 15|
| I@UL SUWON Lok Chamber 3 2819 Dec 3 19:34:39
Rodiated Emissions 3-Meters
Project Number:4789245332
e Client Remote Solution
Config:EUT / AC Adopter
Mode :BLE_HARM_2448
96 Tested by:22944
8@
5§ 78
=
C
[
= 668
7 Avg Limit (dBuU/m)
3
2 58 4
. o
4al 2
38
28
1 18 18
Frequency (GHz)
Ronge (Gz) RBU/ VBN Ref/Attn Det/Avg Mode Sueep Pte ¥5ups/Mode Fosition | Range (612 REW/UB Ref/Attn  Det/fvg Hode Suesp Fts  fowps/lode FPosition |

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 4789245332-FR1V1

FCC ID: TX4XR19RQ

DATE: FEB 17, 2020
IC : 11438A-XR19RQ

Trace Markers

MID CHANNEL DATA

Meter .
" . Azimu .
Mark F'eq;’e"c Rigd' Dot | 311700205 | 3GHz HP[ | DCCorr C;e';edcizd Avg Limit M'fg' Peak Limit Margin th Hﬁt'g Polari
er @l | iy 959 dB] (dB) (@Baving (dBuVim) | (dBuV/m) (dB) (D?gs on) ty
)
1 “487981 | 3163 | PK 342 287 0 37.13 74 36.87 | 0360 | 250 H
3 975886 | 2554 | PK 372 193 0 4344 74 3056 | 0-360 | 250 H
2 287887 | 3344 | PK 342 287 0 38.94 74 35.06_| 0-360 | 250 v
2 97598 | 2777 | PK 372 193 0 4567 74 2833 | 0-360 | 250 v
. i1 . .
- indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK — Peak Detector
Radiated Emissions
Meter Corrected . N " N N N
Frequency 3117_0020595 Avg Limit Margin Peak Limit Margin Azimuth Height
(GHz) E'\;‘f Det 9 3GHz_HP[dB] DC Cor (dB) ﬁgzg‘g’) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm) Polarity
2,879 41.79 PK2 7 287 0 47. - - 74 26.71 225 00
*2.87964 026 MAVT 4. 28.7 2.06 37.82 54 16.18 - - 225 00
976083 4.04 PK2 7. 19.3 0 51.94 - - 74 2206 40 1
975899 33 MAVT 7. 193 2.06 43, - - - 20 1
*4.87962 42.83 PK2 4. 28.7 0 483 - - 74 2567 20 34
*4.8795 79 MAVT 7 28.7 2.06 38.3 54 15,65 - - 20 34 v
975994 577 PK2 7. 193 0 53.6 - - 74 2033 9 0 v
9759 2564 MAVT 7. 193 2.06 456 - - 9 0 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: 4789245332-FR1V1
FCC ID: TX4XR19RQ

DATE: FEB 17, 2020
IC : 11438A-XR19RQ

HIGH CHANNEL HORIZONTAL

| HZUL SUWON Lok Chamber 3 2819 Dec 3 16:B86:85
Radiated Emissions 3-Meters
Project Number:4789245332
188 Client :Remote Solution
Config:EUT / AC Adopter
Mode :BLE_HARM_2488
9 Tested by:22944
868
3
£ 78
A
L
3 eg
- Avg Limit (dBuU/m)
N
5 58
3 MW 3
- 40l P wter - ] e
G IR
b
38
28
1 18 18
Frequency (GHz)
Renge (GHiz) RBU/UBU Ref/Attn  Det/Avg Mode Sweep Pte #5ups/lode Position | Ronge () RBW/UBU Ref/Attn  Det/fvg Hode Sueep Pte #aups/Mode Position
1:1-3 TMC-BdB)/ 30k nani PEAK/LogPur-Video  189msec(fulo) 6BBE  MAXH B-36ldegs | 3:3-18 THC-6B )/ 38k 87/3 PEAK/LogPur-Uideo  1.4sec(Auto) 1€ MAXH 8-36Bdegs 25|
| IEjUL SUWON Lok Chamber 3 2819 Dec 3 16:86:685
Radicted Emissions 3-Meters
Project Number:4789245332
168 Client:Remote Solution
Config:EUT / AC Adopter
Mode :BLE_HARM_2488
96 Tested by:22944
868
5§ 78
=
C
o
= 668
2 Avg Limit (dBuU/m)
3
2 58
o
= 2z 4
48 a o
38
28
1 18 18
Frequency (GHz)
Renge (GHiz) RBU/UBY Ref/Attn  Det/Avg Mode Sweep Pte #owps/fode Position | Ronge (Biz) RBW/UBU Ref/Attn  Det/fvg Hode Sueep Pte ¥aups/Mode Position |

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor

which was at least 20dB below

the specification limit.
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REPORT NO: 4789245332-FR1V1 DATE: FEB 17, 2020
FCC ID: TX4XR19RQ IC : 11438A-XR19RQ

HIGH CHANNEL DATA

Trace Markers

Meter
Mark | Frequen | Readi 311700205 | 3GHz HP[d | DC Corr Corrected Avg Limit Margi Peak Limit Margin | AZimut | Heig | oo
er oy ng Det B] (dB) Reading (dBuV/m) n (dBuV/m) (dB) h ht ty
GHz) | (dBuv (dBuV/m) (dB) (Degs) | (cm)
)

7 49595 | 3348 | PK 342 285 0 39.18 - - 72 3482 | _0-360 | 250 A

3 992106 | 2439 | PK 375 195 0 42.39 - - 74 31.61 | 0360 | 250 H

2 ~49595 | 3613 | PK 342 285 0 41.83 - - 74 3217 | _0-360 | 250 Y

2 991919 | 2398 | PK 375 195 0 41.98 - - 74 32.02 | 0-360 | 250 v
. . .

- indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK — Peak Detector
Radiated Emissions
Frequency Meter Corrected Avg Limit Margin Peak Limit Margin Azimuth Height

(G Tdegsw\r;? Det 3117_00205959 3GHz_HP[dB] DC Corr (dB) g;:e,\/n’g) (dBuvim) @5) dBuvim) @8) (Degs) om) Polarity
495937 | 43.89 PK2 342 285 0 49.59 - - 77 2441 187 102 H
4.959%69 | 31.8 MAVT 3.2 285 2.06 39.61 54 439 - - 187 0 H
991907 _|_34.0 PK2 375 195 0 52.05 - - 74 2195 61 3 H
991902 | 23.44 MAVT 375 195 2.06 435 - - 61 3 H
*4.95947 | 43.6 PK2 342 285 0 2931 - - 74 2469 26 28
4.959%3 | 34.3 MAVT 34.2 285 2.06 42.07 54 193 - - 26 28 v
9.9202 34.25 PK2 375 195 0 52.25 - - 74 2175 10 23 v
992008 | 23.89 | MAVi 375 195 2.06 43.95 - - 10 230 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: 4789245332-FR1V1
FCC ID: TX4XR19RQ

DATE: FEB 17, 2020
IC : 11438A-XR19RQ

11.3.

WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz

HORIZONTAL PLOT

9:UL SUWON Lab Chamber 3 2819 Dec 6 18:14:17
‘|Radiated Emissions - 3 Meters
o5 i |Project Number:4789245332
i]Client:Remote Solution
‘| Config:EUT / AC Adapter
i [Mode:BLE
75 " Tested by:22944
65
o
t 55
]
N
C F
£ 45 QPR L CaB oUW
E
s
S
5
@
S
=
39 708 {2zt
Frequency (MHz)
Ronee 5 RELI/UB Ref/Attn  Det/Avg Mode Sueep Pts  f5ups/fode FPosition Range (HHz) RBW/UB Ref/Bttn  Det/fvg Hode Surep Pls  Fowps/Mode Position
1:38-1028 120k(-648)/300K117/20  PERK/LogPur—Video  ldmsecthuto) 1Bk MAKH 8-36Bdegs H
gl:UL SUWON Lab Chamber 3 2819 Dec 6 18:14:17
{|Rodicoted Emissions - 3 Meters
- ; Project Number:4789245332
B Client:Remote Solution
Config:EUT / AC Adapter
Mode:BLE
75 | Tested by:22944
65
8§ 55
g ’7
C
[
B 2] i ot W 0 1w 1P I
i GU7) :
e 4
E i
3 35 -
T 2 H
- A 7 3 s : : !
25 . y %t. i i i KR :
! N J
WYL f “h“?“,;‘w WJW‘*"‘W
15 LAULY T B
5 SRR SOURO SN S S B SURUURRON SUUPRRUOON SOPRON SO
38 o8 1880
Frequency (MHz)
Range (MHz) REI/UEN Ref/Attn  Dat/Avg Mode Sueep Pt fSups/Mode  Fosition Range (MHz) [N Rei/Attn  Det/fvg Hode Sucep Pls Foups/lode Position
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REPORT NO: 4789245332-FR1V1
FCC ID: TX4XR19RQ

DATE: FEB 17, 2020
IC : 11438A-XR19RQ

Trace Markers

BELOW 1 GHz TABLE

Meter

Corrected

Frequenc y . Pk Limit Margin Azimuth Height -
Marker (&HZ) Yy r?ggie)g Det VULB9163-845 Below_1G[dB] {?Sﬁ??ﬁ) ?dBuwm) (dé’) (Degs) (Cr?]) Polarity
1 * 38.2459 35.66 Pk 18.3 -32.2 21.76 40 -18.24 0-360 400 H
4 *124.6818 41.29 Pk 15.3 -31.5 25.09 43.52 -18.43 0-360 200 H
5 917.5445 36.47 Pk 28.4 -28.4 36.47 46.02 -9.55 0-360 100 H
8 50.8572 34.32 Pk 20 -32.2 2212 40 -17.88 0-360 400 H
2 *38.2459 44.04 Pk 18.3 -32.2 30.14 40 -9.86 0-360 100 \
3 *123.4206 43.78 Pk 15.5 -31.6 27.68 43.52 -15.84 0-360 100 \
6 917.5445 34.66 Pk 28.4 -28.4 34.66 46.02 -11.36 0-360 400 \
7 50.8572 37.83 Pk 20 -32.2 25.63 40 -14.37 0-360 100 \

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

Pk - Peak detector

Note : Because peak result is lower than the Quasi-Peak limit that Quasi-Peak measurement

can be saved.
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REPORT NO: 4789245332-FR1V1 DATE: FEB 17, 2020
FCC ID: TX4XR19RQ IC : 11438A-XR19RQ

12. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)
IC RSS-GEN Clause 8.8

Frequency of Emission (MHz) Conducted Limit (dBuV)
(Juasi-peak Average
0.15-0.5 66 to 56 56 to 46
0.5-5 56 46
5-30 i) 30
" 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.
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REPORT NO: 4789245332-FR1V1
FCC ID: TX4XR19RQ

DATE: FEB 17, 2020
IC : 11438A-XR19RQ

RESULTS

WORST EMISSIONS

LINE 1 PLOT
100T
0T
80T
701
. 50_\
@ Fresig
£ 50T
g 1 ol . - L
s
40 G
30? @ *
* +
£ *
20T Jﬁl 0
4 ‘ & g
101 "'
0 } t } ——— t t } ———— t |
150k 300 400500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
LINE 1 RESULTS
Frequency QuasiPeak | CAverage Limit Margin Line | Corr.
(MHz) (dBpV) (dBpV) (dBpV) (dB) (dB)
0.154000 34.52 --- 65.78 31.26 | L1 9.9
0.154000 25.23 55.78 30.55 | L1 9.9
0.158000 34.36 --- 65.57 3121 | L1 10.0
0.158000 25.27 55.57 30.30 | L1 10.0
0.616919 29.41 --- 56.00 26.59 | L1 10.1
0.616919 22.59 46.00 23.41 | L1 10.1
0.617309 29.39 --- 56.00 26.61 | L1 10.1
0.617309 22.54 46.00 23.46 | L1 10.1
0.892691 24.07 --- 56.00 3193 | L1 10.0
0.892691 17.46 46.00 28.54 | L1 10.0
1.948559 14.10 46.00 31.90 | L1 10.0
1.948559 19.55 --- 56.00 36.45 | L1 10.0
1.959779 14.12 46.00 31.88 | L1 10.0
1.959779 19.56 --- 56.00 36.44 | L1 10.0
23.432169 9.35 --- 60.00 50.65 | L1 10.9
23.432169 7.26 50.00 42.74 | L1 10.9
24.001662 11.66 --- 60.00 48.34 | L1 10.9
24.001662 8.57 50.00 41.43 | L1 10.9
24.877757 14.58 --- 60.00 45.43 | L1 11.0
24.877757 7.62 50.00 42.38 | L1 11.0
25.156831 14.78 --- 60.00 45.22 | L1 11.0
25.156831 7.83 50.00 42.17 | L1 11.0
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Frequency in Hz
LINE 2 RESULTS
Frequency QuasiPeak | CAverage Limit Margin Line | Corr.
(MHz) (dBuV) (dBuV) (dBpV) (dB) (dB)
0.150000 16.49 56.00 39.51 | N 9.9
0.150000 33.25 - 66.00 3275 | N 9.9
0.613309 17.17 46.00 28.83 | N 10.1
0.613309 22.75 - 56.00 33.25 | N 10.1
0.884691 13.00 46.00 33.00 | N 10.1
0.884691 19.09 --- 56.00 3691 | N 10.1
0.885860 13.00 46.00 33.00 | N 10.1
0.885860 19.13 - 56.00 36.87 | N 10.1
1.390676 8.77 46.00 3723 | N 10.0
1.390676 13.65 - 56.00 42.35 | N 10.0
1.5659537 8.74 46.00 37.26 | N 10.0
1.5659537 13.01 --- 56.00 4299 | N 10.0
28.437809 7.83 50.00 4217 | N 111
28.437809 19.22 - 60.00 40.78 | N 11.1
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