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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 (RF4CE) operational mode.

5.2. MAXIMUM OUTPUT POWER

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

Freunency ey Power Output Power| Output Power
ode
ange Mode
[MHZz] [dBm] [mW]
2425 - 2475 | RFACE Peak 014 il
Average 5.88 3.87

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 HFH2-22 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

Ref Level 20.00 dBm

SGL TDF

Att 40 dB & SWT 100 ms & VBW 10 MHz

® 1Pk Clrw

10 dBm

M1[1]

5.20 dBm
15.00000 ms

CF 2.45 GHz

20001 pts
T

10.0 ms/

it

Date: 9.DEC.2019 15:24:36

J Rea

dy [T

00.12.2019
15:24:36
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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]
2400MHz Bands
RF4CE | 100000 | 100000 | 1.000 | 100.0% | 0.00 0.010
Spectrum 2 (¥ [[Spectrum [@]
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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 2425 2.334
Mid 2450 2.347
High 2475 2338
Worst 2347
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99% BANDWIDTH PLOTS

High CH

Spectrum 4 @] uév]
Ref Level 20.00 dim @ RBW 30 kHz
ALt 35de  SWT 63.2 ps @ VBW 100 kHz  Mode Auto FFT
SGL Count 1000/1000 TOF
[® 1Pk Max
M[1] 2.83 dam|
2.425108490 GHz
10d Occ Bw 2.,334383281 MHz
0 dBm AL
oo™
10 \JN J "/\l[’{ M\’
‘ Ve
oy g
LOW CH -30 dempy e, / \\ ™l
¢ '\\ 7 \ / 'V»\\
A
50 dBm
-60 dBm
70 dB
CF 2.425 GHz 20001 pts Span 5.0 MHz
il I Ready [T e
Date: 8 DEC 2019 15:07:04
Spectrum 4 @] uéz
Ref Level 20.00 dm ® RBW 30 kHz
Att 35dE  SWT £3.2 ps @ VBW 100 kHz Mode auto FFT
SGL Count 1000/1000 TDF
[® 1Pk Max
Mi[1] 1.92 dam|
2.450103490 GHz
1od occ Bw 2.347132643 MHz
0 d8m /;‘\‘
5 o\l VN
. /‘;ﬂ e
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L: B :
50 o
70 di
CF 2.45 GHz 20001 pts Span 5.0 MHz
) I Ready [T sarn
Date: 9. DEC 2018 15:07:21
Spectrum 4 @] uéz
Ref Level 20.00 dm ® RBW 30 kHz
Att 35dE  SWT £3.2 ps @ VBW 100 kHz Mode auto FFT
SGL Count 1000/1000 TDF
[®1Pk Max
m1[1] 0.69 dBm
2.474906250 GHz
10 dB oce Bw 2.337883106 MHz
M1
0 dem
-10 dBm f WM A

-20 dBm /{
L AN 4

ANA

Date: 9.DEC.2019 151546
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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
(a)(2) 5.2(a) P (6aB)
2.1051, RSS-247 |Band Edge / Conducted Spurious
15.247 (d) 5.5 Emission -20dBe Pass
15247 | RSS-247 Conducted
| ) TX conducted output power <30dBm Pass
(b)(3) 5.4(d) putp
RSS-247
15.247 (e) 5.2(b) PSD <8dBm Pass
15.207 (a) RSS-GEN AC. quer Line conducted Section 10 Power Line Pass
Clause 8.8 |emissions conducted
15.205 RSS-GEN
1 5' 209’ Clause 7 & |Radiated Spurious Emission < 54dBuV/m(Av) Radiated Pass
) 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 2425 1576.92 500.0
Mid 2450 1595.92 500.0
High 2475 1624.42 500.0
Worst 1576.92 500.0
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6 dB BANDWIDTH PLOTS
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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 2425 4.47 30.00 -25.53
Mid 2450 5.35 30.00 -24.65
High 2475 6.14 30.00 -23.86
Worst 6.14 30.00 -23.86
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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.

- RFACE
Channel Frequency AV power AV power
[MHZz] [dBm] [mW]
Low 2425 4.20 2.63
Middle 2450 5.11 3.24
High 2475 5.88 3.87
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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
- RFACE
Frequency PSD Limit Margin
Channel
[MHz] [dBm/3kHz] | [dBm/3kHz] [dB]
Low 2425 -10.76 8.00 -18.76
Mid 2450 -9.46 8.00 -17.46
High 2475 -8.52 8.00 -16.52
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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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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 and Duty 100%.

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 = 20 log (Tx ontime(ms)/100ms).
For this sample: (Refer to the operation description)
- Actual maximum transmit time= 50 ms in a 100ms interval;
- DCF = 20log(50ms/100ms)= -6 dB;
(Refer to the operation description)
Note: During testing the device was in a test mode to enable 100% duty factor but under
normal operation the maximum duty cycle in any 100ms period is 50% as detailed in the
operational description.

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. RF4CE MODE

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT
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VERTICAL PEAK AND AVERAGE PLOT
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185 Tested by:22944
95
3 el e S e e e e e D L N e
py i
1S
[}
> 75
T
3
2 65
]
= Average Limit (dBuUym) |
3 = — v = A i
P -
35
2. 38l 12 .5MHz/ 2.435
Frequency (GHz)
Range (GHz) [EI Ref/Attn  Det/fvg Hode Susep Plo  Fsups/Mode Position Range (6Hz) REW/VEU Ref/Attn  Det/fivg Mode Sacep Pls  ¥owps/Mode Position

Trace Markers
Frequency | Meter 3117_002059 (:D;ftci Corrected | 5 orage Limit | Margin Peak Limit PK Azimuth | Height
Marker Reading Det - 10dB_ATT[dB] Reading Margin Polarity
(GHz) sy 59 F(Ztgc))r (@Baving (dBuV/m) (dB) (dBuV/m) s (Degs) (cm)
*2.34425 4534 Pk 316 229 s 54.04 5 s 74 19.96 311 120 v
*2.34425 - Av s B 6.0 48.04 54 5.96 B - - B
35608 45.07 Pk 316 229 - 53.77 s s 74 2023 311 120 v
*2.35608 - Av s B 6.0 47.77 54 623 B - - B -

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Av - Peak reusut (Corrected Reading) (dBuV/m) + duty cycle factor (dB)
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REPORT NO: 4789245332-FR2V2 DATE: FEB 17, 2020
FCC ID: TX4XR19RQ IC : 11438A-XR19RQ

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

~UL SUWON Laob Chamber 3 2819 Dec 5 15:48:48
Restricted Bandedge

Project Number:4789245332
Client:Remote Solution
Config:EUT / AC Adapter
Mode:Zigbee_BE_2475_H
1B Toc ted by ; 22949

. [l
. )\

75 /!
1
55 %‘Ef’ug \mt ‘;\Ew /m) ” -

1z

115

(dBuU/m) Horizontal

L

45\'
35}
2.46 ] 0. 3MA=/ 2563
Frequency (GHz)
Range (GHz) REU/UBW Ref/fttn  Det/fvg Mode Sweep Pts  #Sups/Mode Puosition Range (BHz) RBU/UBY Ref/fttn  Det/fivg Mode Sweep. Pis  #Sups/Mode Position
1:2.46-2.563 1M(-6dB) /M 12/15 PEAK/LogPur-Uideo  Bmsec(futo) 8808  MAXH 83 degs 324 cn|
HORIZONTAL DATA
Trace Markers
Frequency | Meter 3117_002059 cD;fga Corrected | orage Limit | Margin Peak Limit PK Azimuth | Height )
Marker (GHz) F(Z:Sgl\r;)g Det - 10dB_ATT[dB] F(Z%())r (Egi(\j/l?n'g\) (dBuV/m) (dB) (dBuV/m) M(zré;;n (Degs) (cm) Polarity
* 248351 49.74 Pk 31.9 -22.8 - 58.84 - - 74 -15.16 83 324 H
.48351 - Av - - -6.0 52.84 54 -1.16 - - - - -
* 249175 46.4 Pk 31.9 -22.8 - 55.5 - - 74 -18.5 83 324 H
* 249175 - Av - - -6.0 49.5 54 -4.5 - - - - -
.48475 49.03 Pk 31.9 -22.8 - 58.13 - - 74 -15.87 83 324 H
* 248475 - Av - - -6.0 52.13 54 -1.87 - - - - -
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Av - Peak reusut (Corrected Reading) (dBuV/m) + duty cycle factor (dB)
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REPORT NO: 4789245332-FR2V2 DATE: FEB 17, 2020
FCC ID: TX4XR19RQ IC : 11438A-XR19RQ

VERTICAL PEAK AND AVERAGE PLOT

12:UL SUWON Lob Chamber 3 2819 Dec 5 16:83:14
Restricted Bandedge
s Project Number:4789245332
Client:Remote Solution
Config:EUT / AC Adopter
- Mode:Zigbee_BE_2475_V
18 Tested by:22944
[ EOS—— B S D - R L D OB, [ ———
8 85
o
C
]
> 75
&
3
a 65 5
S M ",
e Mg AvErdige Limit (dBul/m)
55 =
e L T vy i I Y P . PP TS, e T
45
35
2.46 8. 3MH=z/ 2.563
Frequency (GHz)
Fange (6Hz) REUI/UBlI Ref/fittn  Det/fvg Mode Sueep Pts  foups/fode  Fosition Range (6Hz) REW/UE Ref/fttn  Det/Avg Hode Sueep Pls  ¥owps/fode Position

Trace Markers

Duty
Meter Corrected L . . PK . .
Frequency : 3117_002059 Cylce . Average Limit Margin Peak Limit . Azimuth Height -
Marker (GHz) F:jgﬂ'\’/‘)g Det 59 10dB_ATT[dB] F(Ztgc))r (ﬁgﬂ‘\’/‘/"nﬂ) (dBuV/m) (dB) (dBuV/m) M(Z’é’)'” (Degs) | (cm) | Potarity
48358 47.76 Pk 31.9 -22.8 - 56.86 - - 74 -17.14 220 330 \
*2.48358 - Av - - -6.0 50.86 54 -3.14 - - - -
*2.48769 46.41 Pk 31.9 -22.8 - 55.51 - - 74 -18.49 220 330 \
*2.48769 - Av - - -6.0 49.51 54 -4.49 - - - -
*2.48914 46.5 Pk 31.9 -22.8 - 55.6 - - 74 -18.4 220 330 \
48914 - Av B B 6.0 49.6 54 44 B B B B B

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Av - Peak reusut (Corrected Reading) (dBuV/m) + duty cycle factor (dB)
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REPORT NO: 4789245332-FR2V2
FCC ID: TX4XR19RQ

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

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

1“1"“‘ SUWON Lab Chamber 3 20818 Dec 5 1.3:55:87
8
Radioted Emissions 3-Meters
Project Number:4789245332
e Client:Remate Salution
Config:EUT / AC Adapter
Mode: Zighee HARM_2425
el Tested by:22944
86 ;
3 o
c 78
S i
N it
5
£ 60
- Avg Limit (dBuU/m) i
13 +
3 58 z z
a L——— i 3
LR — T 1 5 2
48 i
38
28 .............................................................
1 18 18
Frequency (GHz)
Range (GHz) REU/EN Ref /ALt Dat/Avg Fode Suecp Pts  Foups/lods Pasition Fongs (6z) REU/UBD Ref/Altn  Dol/fvg ode Sucp Plo Foups/fode Position
1313 IM(-6dB)/Bk 11217 PEAK/LogPur-Video  |BOmsec(Autc) 6008  HAXH 8-3Bdegs 151 | 3:3-18 IN(-68)/38k 87/ PERK/LagPur—Uideo 1 dsec(f 16 HAH B-366degs 258 cn
11°UL SUWON Lab Chamber 3 2818 Dec 5 1.3:5518%
5]
Radioted Emissions 3-Meters
Project Number:4789245332
188 Client:Remote Saolution
Config:EUT / AC Adapter
Mode: Zigbee_HARM_2425
o ) IS RS O N, S Tested by:22944
86
S 7o
2
C
o
> 60
2 Avg Limit (dBuU/m>
3
=R
2 4
2 o
408 & # b
308
20
1 18 18
Frequency (GHz)
Range (M) REUABN Ref /At Dot/Avg Mode Suocp Pts  Foups/fode Pasition Ronge (6z) REN/UBD Ref/Altn  Dot/fvg Hode Sueep Plo  Foupo/flode 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-FR2V2 DATE: FEB 17, 2020
FCC ID: TX4XR19RQ IC : 11438A-XR19RQ

LOW CHANNEL DATA

Trace Markers

Meter Corrected . . L . . .
Frequency : 3117_0020595 . Avg Limit Margin Peak Limit Margin Azimuth Height "
Marker (GHz) Ff:gd'\r/‘)g Det 9 3GHz_HP[dB] (Z‘gﬂ‘\’};‘n%) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) | (cm) | Polarity
1 *4.84887 2.39 P! 4.2 -28.4 38.19 - - 74 -35.81 0-360 150 H
3 9.70167 5. P! 7.1 -19.2 43.16 - - 74 -30.84 0-360 50 H
2 *4.84887 4. P! 4.2 -28.4 40.13 - - 74 -33.87 0-360 50 \
4 9.70167 5.6. P! 7.1 -19.2 43.52 - - 74 -30.48 0-360 50 \
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK — Peak Detector
Radiated Emissions
Meter Duty Cylce Corrected . . . . . .
Frequency : 3117_0020595 : Avg Limit Margin Peak Limit Margin Azimuth Height "
Reading Det 3GHz_HP[dB] Factor Reading Polarity
(GHz) (GBuV) 9 @B) (@Bavim) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
*4.84906 424 PK2 34.2 -28.4 - 48. - - 74 -25.8 262 106 H
*4.84906 - Av - - -6.0 42. 54 -11.8 - - - - -
9.70211 34 PK2 371 -19.2 - 51. - - 74 -22.1 289 100 H
9.70211 - Av - - -6.0 45.9 54 -8.1 - - - - -
*4.84908 42.92 PK2 34.2 -28.4 - 48.7. - - 74 -25.28 0 111 \
*4.84908 - Av - - -6.0 42.7. 54 -11.28 - - - -
9.70194 35.51 PK2 371 -19.2 - 53.4 - - 74 -20.59 48 216 \
9.70194 - Av - - -6.0 47.41 54 -6.59 - - - - -

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
Av - Peak reusut (Corrected Reading) (dBuV/m) + duty cycle factor (dB)
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REPORT NO: 4789245332-FR2V2
FCC ID: TX4XR19RQ

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

MID

CHANNEL HORIZONTAL

UL SUWON Lob Chamber 3

2819 Dec 5

18:82:38

1186

Radioted Emissions 3-Meters
Project Number:4789245332
1 Client:Remote Salution
Config:EUT / AC Adapter
Mode :Zigbee_HARM_2458
el Tested by:22944
1| AU SR S| NS SU—— S — Y S S T ———————
o
t 70
S
N
5
£ 66
= Avg Limit (dBulU/md
<
S B Pleceueeeeemeereeseeeeesseeeeesseeeessseesesaeeeessmeeeeesan feensmaeeseeseeeeef|eeeeeese e eeessee s eeeeeanae
D
[ia]
o}
1
38
] U USUUS S SSSSSSSSSSSSSSsSUSSSSUSSU VU NUUUUUUUSUUUUUUIO: WSSOSO SOUSSUSSUUSUN: OSSN (SO SO s ——
1 18 18
Frequency (GHz)
Range (GH) REU/EN Ref /ALt Dat/Avg Fode Sucep Pts  Fups/fods Pasition Range (6z) RE/UBH Ref/Altn  Dsl/fv ode Secp Pls Foups/fode Fosition
1:1-3 (6B /3 11217 PERK/LogPur-Video futo 6608 M 8-XBegs 250 | 3:3-18 1HC-6c8)/38k  87/3 PEAK/LogPar-Uideo  futo e MO B-360degs 256 cn
11DUL SUWON Lab Chamber 3 2819 Dec 5 18:82:38
8
Radioted Emissions 3-Meters
Project Number:4789245332
e Client:Remate Salution
Config:EUT / AC Adapter
Mode :Zigbee_HARM_2458
el Tested by:22944
1) —
§ 7@
ey
C
[
> 66
2 Avg Limit (dBuU/m)
3
% 58
- 4
o
484 3 T it
o)
38
28 .............................................................
1 18 18
Frequency (GHz)
Range (GHz) REU/EN Ref /ALt Dat/Avg Fode Suecp Pts  Foups/fods Pasition Fonge (6z) REW/UBD Ref/Altn  Ds/fvg Hode Sueep Plo  Foups/fode 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-FR2V2 DATE: FEB 17, 2020
FCC ID: TX4XR19RQ IC : 11438A-XR19RQ

MID CHANNEL DATA

Trace Markers

Meter Corrected

Frequency - 3117_0020595 y Avg Limit Margin Peak Limit Margin Azimuth Height .
Marker (GHz) Reading Det 9 3GHz_HP[dB] Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm) Polarity
(dBuV) (dBuV/m)
* 4.89856 .99 P 34.2 -28. 9.39 - - 74 -34.61 0-360 50 H
9.79824 .4 P 37.3 -19. 41.28 - - 74 -32.72 0-360 50 H
*4.89949 .2 P 34.2 -28. 7.63 - - 74 -36.37 0-360 50 \
4 9.80199 24.7 P 37.3 -19. 42.5 - - 74 -31.5 0-360 50 \
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK — Peak Detector
Radiated Emissions
Meter Duty Cylce Corrected . . . . . .
Frequency . 3117_0020595 : Avg Limit Margin Peak Limit Margin Azimuth Height N
(GHz) F(‘jg‘wf Det 9 3GHz_HP[dB] F@%‘)" (zgif/'/"ng) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm) Polarity
*4.89895 4378 PK2 342 288 - 4918 - B 74 24.82 42 101 H
*4.89895 - AV - B 6.0 43.18 54 -10.82 B - B B -
9.79984 31.8 PK2 37.3 -19.5 - 49.6 - - 74 -24.4 109 159 H
9.79984 - Av - - -6.0 43.6 54 -10.4 - - - - -
*4.90082 42.64 PK2 34.2 -28.9 - 47.94 - - 74 -26.06 215 129 \
*4.90082 - Av - - -6.0 41.94 54 -12.06 - - - - -
9.80209 33.68 PK2 37.3 -19.5 - 1.4 - - 74 -22.52 340 102 \
9.80209 - Av - - -6.0 45.4 54 -8.52 - - - - -
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
Av - Peak reusut (Corrected Reading) (dBuV/m) + duty cycle factor (dB)
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REPORT NO: 4789245332-FR2V2
FCC ID: TX4XR19RQ

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

HIGH CHANNEL HORIZONTAL

| WD‘UL SUWON Lab Chamber 3 20819 Dec 5 16:11:48
4]
Radioted Emissions 3-Meters
Project Number:4789245332
1 Client:Remote Salution
Config:EUT / AC Adapter
Mode :Zigbee_HARM_2475
el Tested by:22944
<1 S SN SR. SSUSUS S O e N T T  —————
o
t 70
S
N
5
£ 66
= Avg Limit (dBulU/md
<
D e
% o,
IitviopandiAdbA
38 ‘
] U USUUS S SSSSSSSSSSSSSSsSUSSSSUSSU VU NUUUUUUUSUUUUUUIO: WSSOSO SOUSSUSSUUSUN: OSSN (SO SO s ——
1 18 18
Frequency (GHz)
Range (GH) REU/EN Ref /ALt Dat/Avg Fode Sucep Pts  Fups/fods Pasition Range (6z) RE/UBH Ref/Altn  Dsl/fv ode Secp Pls Foups/fode Fosition
1193 IM(-6d8)/Bk  112/17  PEAK/LogPur-Video  Auto 6600 8-bdegs 158 | 3:3-18 1HC-6c8)/38k  87/3 PERK/LogPur—Uideo  uto 16 M B-360degs 156 cn
1 WDUL SUWON Lab Chamber 3 2819 Dec 5 16:11:48
8
Radioted Emissions 3-Meters
Project Number:4789245332
e Client:Remate Salution
Config:EUT / AC Adapter
Mode:Zigbee_HARM_2475
el Tested by:22944
1) —
§ 7@
ey
C
[
> 66
2 Avg Limit (dBuU/m)
3
2 ©be
el
= 4
48 S
o
38
28 .............................................................
1 18 18
Frequency (GHz)
Range (GHz) REU/EN Ref /ALt Dat/Avg Fode Suecp Pts  Foups/fods Pasition Fonge (6z) REW/UBD Ref/Altn  Ds/fvg Hode Sueep Plo  Foups/fode 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-FR2V2 DATE: FEB 17, 2020
FCC ID: TX4XR19RQ IC : 11438A-XR19RQ

HIGH CHANNEL DATA

Trace Markers

Meter Corrected

Frequency - 3117_0020595 y Avg Limit Margin Peak Limit Margin Azimuth Height .
Marker (GHz) '?ggfgf Det 9 3GHz_HP[dB] (';gi?/'/”mg) (dBuV/m) (dB) (dBuV/m) (@B) (Degs) (em) | Polarity
*4.94825 31.54 P! 34.2 -28. 37.14 - - 74 -36.86 0-360 250 H
9.90231 235 P! 37.4 -19.! 41.4 - - 74 -32.6 0-360 250 H
2 *4.95012 31.64 P! 34.2 -28. 37.24 - - 74 -36.76 0-360 50 Vv
4 9.90231 24.01 P! 37.4 -19.! 41.91 - - 74 -32.09 0-360 50 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK — Peak Detector
Radiated Emissions
Meter Duty Cylce Corrected . . . . . .
Frequency : 3117_0020595 : Avg Limit Margin Peak Limit Margin Azimuth Height "
Reading Det 3GHz_HP[dB] Factor Reading Polarity
(GHz) (GBuV) 9 @B) (@Bavim) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
*4.94898 40.18 PK2 34.2 -28.6 - 45.78 - - 74 -28.22 62 232 H
*4.94898 - Av - - -6.0 9.78 54 -14.22 - - - - -
9.89781 32.69 PK2 37.4 -19.5 - 0.59 - - 74 -23.41 193 139 H
9.89781 - Av - - -6.0 44.59 54 -9.41 - - - - -
*4.95073 42.13 PK2 34.2 -28.6 - 47.73 - - 74 -26.27 86 100 \
*4.95073 - Av - - -6.0 41.73 54 -12.27 - - - - -
9.90208 31.62 PK2 37.4 -19.5 - 49.52 - - 74 -24.48 44 100 \
9.90208 - Av - - -6.0 43.52 54 -10.48 - - - - -

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
Av - Peak reusut (Corrected Reading) (dBuV/m) + duty cycle factor (dB)
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REPORT NO: 4789245332-FR2V2
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

2819 Dec 6 10:32:45

9:UL SUWON Lab Chamber 3
: ? Rodioted Emissions - 3 Meters
o | |Project Number:4789245332
8 7IClient:Remote Solution
iConfigiEUT / AC Adopter
5 i [Mode: Zigbee
7 | Tested by:22944
[ | S S O B L I S e
o
t 55
]
N
< F
£ 45 QPR L i€ CaBLU/ ) f
€ i
~ = 1
3 3 =
% i
K ! 4 :
25 ] 3 +
=
30 60 ' 7800
Frequency (MHz)
Foe REU/BH Ref /At Det/Avg Mode Sueep Pt Fsups/Mods Fasition Rarge (Hz) REW/UB Ref/Aitn  Det/fvg Node Secep Pls  oups/fiode Fosition
1:3-1008 120k(-608)/300K117/28  PEAK/LogPur-Uideo  ldnsec(Putod 18 MAKH 8-%Bdegs H
gl=UL SUWON Lab Chamber 3 2819 Dec 6 10:32:45
E Rodioated Emissions - 3 Meters
Project Number:4789245332
1] I— S | T e e
Config:EUT / AC Adapter
Mode:Zigbee
75 | Tested by:22944
6|:
§ 55
; ’_
4
o
> 45 PR TER OV D
G ,
3 ; 7
S 35 +
Q i Mﬂ
s 21 3 g G L
.| duc AR
Ean ot ot . AR ‘ i
LA AR et S BTV R
15k i LY RN o R TN
=
36 [iz0E] 1aee
Frequency (MHz)
Ronge (MHz) REU/BH Ref/Attn  Dat/vg Mode Swoep Pts  Foups/Mode Pasition Ronge (iz) REU/UBE Ref/Attn  Det/fvg fode Saeep Pls Foups/fode Fosition

Page 41 of 51

UL Korea, Ltd. Suwon Laboratory

FORM ID: FCC_15(C)(3)

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: 4789245332-FR2V2 DATE: FEB 17, 2020
FCC ID: TX4XR19RQ IC : 11438A-XR19RQ

BELOW 1 GHz TABLE

Trace Markers

Frequency Met_er Correc_ted QPk Limit Margin Azimuth Height -
Marker (MHz) R(degcje)g Det VULB9163-845 Below_1G[dB] (Egﬁs/l?rg) (dBuVim) (dB) (Degs) (cm) Polarity

1 * 38.2459 36.23 Pk 18.3 -32.2 22.33 40 -17.67 0-360 300 H
4 *129.0472 43.26 Pk 14.8 -31.5 26.56 43.52 -16.96 0-360 200 H
5 * 254.8692 37.24 Pk 18.4 -31 24.64 46.02 -21.38 0-360 100 H
8 * 967.9897 34.61 Pk 28.3 -27.8 35.11 53.97 -18.86 0-360 100 H
2 38.3429 43.24 Pk 18.3 -32.2 29.34 40 -10.66 0-360 100 \4
3 *124.2937 44.01 Pk 15.4 -31.6 27.81 43.52 -15.71 0-360 100 Vv
6 430.3603 37.01 Pk 221 -30.5 28.61 46.02 -17.41 0-360 300 \
7 * 985.7425 34.29 Pk 28.4 -27.6 35.09 53.97 -18.88 0-360 300 \

* - 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-FR2V2 DATE: FEB 17, 2020
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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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RESULTS

WORST EMISSIONS

LINE 1 PLOT
100T
20T
80T
70T
_ 60_\ Table __.,Tss B Valtage at Mains Ports QP
=3 !
£ 50T e PR _naa D NEARE I VSN2 T RES AN
g 1 B 8o i e e e e R i ] B
3
40T
¥ ”
30--. *
A = *
Le® k3
20T » P
10 F
0 } } —t—t—t—t t t t —t—t } } |
150k 300 400500 800 1M 2M M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
LINE 1 RESULTS
Frequency QuasiPeak | CAverage Limit Margin Line | Corr.
(MHz) (dBuV) (dBuV) (dBuV) (dB) (dB)
0.158000 24.13 55.57 31.44 | L1 10.0
0.158000 32.50 --- 65.57 33.07 | L1 10.0
0.612919 20.89 46.00 2511 | L1 10.1
0.612919 27.98 - 56.00 28.02 | L1 10.1
0.613309 20.92 46.00 25.08 | L1 10.1
0.613309 28.00 - 56.00 28.00 | L1 10.1
0.788507 15.56 46.00 30.44 | L1 10.0
0.788507 22.24 --- 56.00 33.76 | L1 10.0
0.910640 16.05 46.00 29.95 | L1 10.0
0.910640 22.80 - 56.00 33.20 | L1 10.0
0.912198 16.04 46.00 29.96 | L1 10.0
0.912198 22.83 - 56.00 3317 | L1 10.0
1.646059 20.21 --- 56.00 35.79 | L1 10.0
1.646059 14.27 46.00 31.73 | L1 10.0
1.652890 20.44 - 56.00 35.56 | L1 10.0
1.652890 14.41 46.00 31.59 | L1 10.0
28.189831 8.78 50.00 41.22 | L1 11.1
28.189831 17.62 - 60.00 42.38 | L1 111
28.928081 9.16 50.00 40.84 | L1 11.1
28.928081 16.71 --- 60.00 43.30 | L1 11.1
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LINE 2 PLOT

100

20T

80T

70T

Table 2_Class B Voltage at Mains Ports QP

sui\

2
E 50T =i L —=ris 2 i
] 1
8
40T
30 ;
-, * &
1 & *
20 JouY ST &
i . & ’
10T w
0 } t t ——t— } } t —t—t—t— } |
150k 300 400500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
LINE 2 RESULTS
Frequency QuasiPeak | CAverage Limit Margin Line | Corr.
(MHz) (dB ) (dBg) | (dBZ) | (dB) (dB)
0.158000 15.00 55.57 40.57 | N 10.0
0.158000 30.64 - 65.57 3492 | N 10.0
0.609309 15.47 46.00 30.53 | N 10.1
0.609309 20.87 - 56.00 3513 | N 10.1
0.911029 11.40 46.00 34.60 | N 10.1
0.911029 17.17 --- 56.00 38.83 | N 10.1
0.912198 11.54 46.00 34.46 | N 10.1
0.912198 17.18 - 56.00 38.82 | N 10.1
1.644110 9.62 46.00 36.38 | N 10.0
1.644110 14.33 - 56.00 41.67 | N 10.0
1.661669 9.58 46.00 36.42 | N 10.0
1.661669 14.00 --- 56.00 42.00 | N 10.0
28.256353 11.42 50.00 38.58 | N 111
28.256353 23.64 - 60.00 36.36 | N 11.1
28.478875 8.37 50.00 41.63 | N 11.1
28.478875 17.36 - 60.00 42.64 | N 111
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