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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Samsung Electronics Co.,Ltd.
EUT DESCRIPTION: SmartThings Dongle
MODEL: VG-STDB10
SERIAL NUMBER: Proto type
DATE TESTED: 2021-11-03 ~ 2021-11-12;
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
INDUSTRY CANADA RSS-247 Issue 2 Complies
INDUSTRY CANADA RSS-GEN Issue 5 Complies

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

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

Approved & Released For

UL Korea, Ltd. By: Tested By:
Anthony Kim Robby Lee
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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2. TEST METHODOLOGY

FCC CFR 47 Part 2.

FCC CFR 47 Part 15.

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

IC RSS-GEN Issue 5.

IC RSS-247 Issue 2.

ourwWNE

3. 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
X] Chamber 2
X] Chamber 3
Used ISED Test Site Reg.(company number): 2324L
CAB ldentifier: KR0161

UL Korea, Ltd. is accredited by IAS, Laboratory Code TL-637. The full scope of accreditation can
be viewed at https://www.iasonline.org/wp-content/uploads/2017/05/TL-637-cert-New.pdf.
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4. DECISION RULES AND MEASUREMENT UNCERTAINTY
4.1. METROLOGICAL TRACEABILITY
The measuring equipment utilized to perform the tests documented in this report has been

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

4.2. SAMPLE CALCULATION
Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
28.9 dBuV/m = 36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB
4.3. DECISION RULES
Decision rule for statement(s) of conformity is based on Procedure 1, Clause 4.4.2 in IEC Guide
115:2007.
4.4, 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 3.01dB
Radiated Disturbance, 30 MHz to 1 GHz 4.26 dB
Radiated Disturbance, 1 GHz to 18 GHz 5.90 dB
Radiated Disturbance, 18 GHz to 40 GHz 5.49 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST
5.1. EUT DESCRIPTION

The EUT is a SmartThings Dongle.
This test report addresses the DTS (Zigbee) operational mode.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mod Power Output Power Output Power
ode
[MHZz] Mode [dBm] [mW]
2405 ~2470 Zighee Peak 18.34 68.24

5.3. DESCRIPTION OF AVAILABLE ANTENNAS
An intentional radiator antenna shall be designed to ensure that no antenna other than that
furnished by the responsible party can be used with the device. The use of a permanently
attached antenna or of an antenna that uses a 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 antennas, with maximum gain of 1.74 dBi.

5.4. WORST-CASE CONFIGURATION AND MODE

Radiated emission below 1GHz and power line conducted emission were performed with the
EUT set to transmit at 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.
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Notebook LG 15UD490 MEZ66836767 N/A
Adaptor Chicony Power
(for Notebook) Technology A12-065N2A AG19034C140 N/A
(Suzhou) Co.,Ltd.
Data Cable N/A N/A N/A N/A
Test Jig Board SAMSUNG N/A N/A N/A

/O CABLE

DC Power
1 & 1 Flat Unshielded 0.1m N/A
Data
DC Power
2 & 2 Micro USB Shielded 1.0m N/A
Data
TEST SETUP

The EUT is a unit with test jig board during the tests.
It was controlled by entering the test mode using a Notebook.

Page 9 of 39

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

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 4790173288-FR1V2 DATE: 2021-12-09
FCC ID: A3LVGSTDB10/IC: 649E-VGSTDB10

SETUP DIAGRAM FOR TESTS (CONDUCTED TEST SETUP)

L , -
0 9000008

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

AC Main

LEERELTER)
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6. MEASUREMENT METHOD
6 dB BW : KDB 558074 DO1 v05r02, Section 8.2.

OUTPUT POWER : KDB 558074 D01 v05r02, Section 8.3.1.1

POWER SPECTRAL DENSITY : ANSI C 63.10-2013, Section 11.10.2

QOut-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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DATE: 2021-12-09

7. TEST AND MEASUREMENT EQUIPMENT

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

Test Equipment List
Description Manufacturer Model S/N Cal Due
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 750 2022-08-19
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 749 2022-08-13
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 845 2022-08-13
Antenna, Horn, 18 GHz ETS 3115 00167211 2022-07-27
Antenna, Horn, 18 GHz ETS 3115 00161451 2022-08-15
Antenna, Horn, 18 GHz ETS 3117 00168724 2022-07-27
Antenna, Horn, 18 GHz ETS 3117 00168717 2022-08-15
Antenna, Horn, 40 GHz ETS 3116C 00166155 2022-08-04
Antenna, Horn, 40 GHz ETS 3116C 00168645 2021-10-02
Preamplifier ETS 3116C-PA 00168841 2022-08-04
Preamplifier, 1000 MHz Sonoma 310N 341282 2022-08-02
Preamplifier, 1000 MHz Sonoma 310N 351741 2022-08-02
Preamplifier, 1000 MHz Sonoma 310N 370599 2022-08-02
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 2022-08-02
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 2022-08-02
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029168 2022-08-02
Spectrum Analyzer, 44 GHz Agilent/ HP N9030A MY54170614 2022-08-04
Spectrum Analyzer, 44 GHz Agilent/ HP N9030A MY54490312 2022-08-04
Spectrum Analyzer, 44 GHz KEYSIGHT N9030B MY60070693 2022-01-03
Average Power Sensor Agilent/ HP u2000 MY54270007 2022-08-04
Average Power Sensor Agilent/ HP u2000 MY54260010 2022-08-04
Attenuator PASTERNACK PE7087-10 A0O01 2022-08-03
Attenuator PASTERNACK PE7087-10 A008 2022-08-03
Attenuator PASTERNACK PE7004-10 2 2022-08-02
Attenuator PASTERNACK PE7087-10 A009 2022-08-03
EMI Test Receive, 40 GHz R&S ESU40 100439 2022-08-02
EMI Test Receive, 40 GHz R&S ESU40 100457 2022-08-02
EMI Test Receive, 3 GHz R&S ESR3 101832 2022-08-02
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 2022-08-02
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 2022-08-02
Low Pass Filter 5GHz Micro-Tronics LPS17541 019 2022-08-02
High Pass Filter 3GHz Micro-Tronics HPM17543 010 2022-08-02
High Pass Filter 3GHz Micro-Tronics HPM17543 015 2022-08-02
High Pass Filter 3GHz Micro-Tronics HPM17543 020 2022-08-02
High Pass Filter 6GHz Micro-Tronics HPS17542 009 2022-08-02
High Pass Filter 6GHz Micro-Tronics HPS17542 016 2022-08-02
High Pass Filter 6GHz Micro-Tronics HPS17542 020 2022-08-02
LISN R&S ENV-216 101837 2022-08-05
Antenna, Loop, 9kHz-30MHz R&S HFH2-Z2 100418 2023-10-06
UL Software
Description Manufacturer Model Version
Radiated software uL UL EMC Ver 9.5
AC Line Conducted software R&S EMC32 V10.60.10
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8. TEST RESULTS SUMMARY

FCC Part IC . . Test
Section Section Test Description Test Limit Condition Test Result
15.247 RSS-247 . .
Occupied Bandwidth(6dB > 500kHz PASS
@2 | 520 P (6d8)
2.1051, RSS-247 Band Edge / Conducted
15.247(d) 5.5 Spurious Emission -20 dBe PASS
15.247 RSS-247 Conducted
: ) TX conducted output power <30dBm PASS
(b)) | 54(d) putp
15.247(e) RSS-247 PSD < 8 dBm/3kHz PASS
5.4(b)
RSS-GEN : .
15.207(a) | Clause | AC PowerLine conducted Section11 | PowerLine N/A
emissions conducted
7.2&8.8
15.205 RSS-GEN
' ' Clause Radiated Spurious Emission | < 54dBuV/m(Av) | Radiated PASS
15.209 8.9&810
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9. ANTENNA PORT TEST RESULTS

9.1. ON TIME AND DUTY CYCLE

LIMITS
None; for reportin

urposes only.

2 400 ~ 2 483.5 MHz Bands

1Mbps[37pkt] [ 101 | 101 1 100 0 N/A
KEYSIGHT |Input: RF Input Z: 50 O Atten: 40 dB PNO: Fast #Pvg Type: Power RMS| > 3 4 5 6
[~ o |Coupling: DC Corrections: On Preamp: Off Gate: Off Trig: Free Run
= |align: Auto Freq Ref: Int (S) \F Gain' Low W W
[ NFE: Adaptive Sig Track: Off NNNNNN
1 Spectrum M Ref Lvl Offset 0.50 dB
Scale/Div 10 dB Ref Level 30.00 dBm
Log
200
100
0.00
-10.0
-20.0
-30.0
400
-50.0
-60.0
Center 2.405000000 GHz #Video BW 3.0 MHz ‘Span 0 Hz
Res BW 3.0 MHz Sweep 101 ms (40001 pts)
Nov 12, 2021 R B0| ¥
LGOSk dbetrAl EHL Y
Zigbee
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DATE: 2021-12-09

9.2. 6 dB & 99% BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

RSS-247 5.2 (a)

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

RESULTS
9.2.1. Zighee
6 dB Minimum 99%
Channel F"[*Iﬂ,l‘l‘_fz'}cy Bandwidth Limit Bandwidth
[MHz] [kHz] [MHz]
Low 2 405 1634 500.0 22344
Mid 2 440 1637 500.0 22418
High 2 470 1.632 500.0 2.2437
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9.2.2. 6 dB & 99% BANDWIDTH PLOTS

| Zighee/6dBBandwidth | Zigbee/99%Bandwidth |

KEVSIGHT [t - ioput 7 SO0 llen S0 [ing Free un [Carier raq 3 AURDO0000 GH KEYSIGHT innir ki gt 7500 Ao S0l Tng Fren Hun  Canfar breq- 3 40000000 (7
Camactons: On  Preamp: O Gate: O AuglHaid: 1001100 Comactons: On  Preamp: O Galer OF svgHoid: 100403
gl TN Treq Rt Int (S T Qi Law g o Freq Ret Int (5] T Gain: Low
w NFE. Adapliva o NFE. Adapliva
1 Graoh " Ref Lyl Offset 0.50 4B 1 G M Ref Lyl Offset0.50 08
Scale/iv 10.0 48 Ref Value 30.00 dBm. Scale/Div 10.0 A8 Ref Value 30.00 dBm
Log Log
Center 2.405000 GHz #Video BW 300.00 kHz Span 5 MHz Center 2405000 GHz #Video BW 500.00 kHz Span 5 MHz
#Res BW 100.00 kHz. (1001 pts)| F#Res BW $0.000 kHz #Sweep 100 ms (1001 pis)
2Metrics v ZMerics v
Occupied Bandwidth Ocoupied Bandwidih
2.2651 WHz. | Total Power | 25.7 dBm 2.2344 MHz. | Total Power T 253dBm
Transmit Freq Ertor 8440 kHz % of OBW Power 29,00 % Tranemt Freq Error 13.145 ke | 5 of OBW Power 99.00%
X8 Bangwidth 1.634 MHZ %08 60008 X 4B Bandwidtn 1859 MHz, X8 60008
Nov 12, 2021 A, - 0| [ Nov 12, 2021 - 0| s #|
ll '\| c ‘- ? 403:15 PM L maa &Huu LAY ll a9 ? 4:05:45 FM ik g L0 | w
KEYSIGHT [l - ot/ SO0 Afen AR [ing broekun [Coer req 2 AAUOO0D Gy KEYSIGHT inpir ki input £ 50 0 [Aften 20 ait Ing bren Hun  Cantor broq- 2 44000000 G
- ctons-On  Preamp: O Gate: O AuglHaid 100100 — ctons: On  Preampy O Cater OF AvglHoid: 100460
g Ao Freq Ref Int (5 4T Gainc Low  Radio St Nena ign: Auto 1z Ref Int (5) T Cain: Low  Racko St Nena
v NFE: Adapive o NFE: Adapliva
1 Gapn " Ref Ll Offset 0.50 dB 1 Giapn " Ref Lvl Offset 0.50 dB
Scale/Div 10.0 08 Ref Value 30.00 dBm. ScalefDiv 10.0 48 Ref Value 30.00 dBm
Log Log
—
¥
Center 2.440000 GHz #Video B 300.00 kHz Span 5 Mz Center 2440000 Gz #Video BW 500.00 kHz Span 5 Mz
#Res BW 100,00 kHz. (1001 pts)| #Res BW 30.000 khz #Sweep 100 ms (1001 pts)|
2Metes v 2moncs v
Oncupied Bandwidth Occupied Bandwidih
23613 Wz [ Total Power I 58dEm 22418 MHz | Totsl Power I 253d8m
Transmil Freq Ertor 4483 kHz % of OBW Fower 88,00 % Transmit Freq Errar 11,909 k| 5 of OBW Pawer 98.00%
X 48 Banewidin 1.637 Mz xoB 50008 X 08 Banowadin 1819 Mz, xoB 50008
Mo 12, 2021 - 0| [« Now 12, 2021 7 - 0| [ |
a9 il ? e T H9 el ? A - B E
KEYSIGHT [input k- gt 7 5001 Alten 70 dF Ing Freeun  (Ganter Freq 2 47000000 Gz KEYSIGHT et ki TIngat 7 501 (1 Taten 20 it Ing Free Hun  Ganter Freq 2 470000000 GHr
-— ctons: On  Preamp: O o AvalHold 10010 — cons: On  Preampr O Galer OF AvglHold: 10010
i At Freq Ref: Int () UIF Gain Low  Radio Std. Mone g Auto Irq Ret. Int (5 #F Gain: Low Rado Stk Nons
o NFE. Adaplive o NFE. Adaplive
1 Graoh " Ref Lyl Offset 0.50 4B 1 G M Ref Lyl Offset 0.50 08
Scale/iv 10.0 48 Ref Value 30.00 dBm. Scale/Div 10.0 A8 Ref Value 30.00 dBm
Log Log
S
- T
Center 2.470000 GHz #Video BW 300.00 kHz Span 5 MHz Center 2470000 GHz #Video BW 500.00 kHz Span 5 MHz
#Res BW 100.00 kHz. (1001 pts)| F#Res BW $0.000 kHz #Sweep 100 ms (1001 pis)
2Melries v 2 Metics B
‘Occupied Bandwidth Ocoupied Bandwidih
2.2634 WHz [ Total Power I 255d8m 22437 WHz | Total Power I 253d8m
Transemit Freq Ertor 7.795 kHz % of DBW Power 29,00 % Transt Freq Error 9845 kHzZ 5 of OBW Power 99.00%
X8 Bandwidth 1.632 Mz xoB 50008 X 4B Bandwidth 1852 MHz, xB 60008
I Now 12, 2021 A . )] [ ] " Nov 12, 2021 - | [ |
ll "l c ‘- ? 40037 PM maa &Huu LAY ll a9l ? 4:07:38 FM b g 0| | w
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REPORT NO: 4790173288-FR1V2
FCC ID: A3LVGSTDB10/IC: 649E-VGSTDB10

DATE: 2021-12-09

LIMITS

FCC §15.247 (b) (3)

OUTPUT POWER

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
9.3.1. Zighee
Frequency Peak Power Limit Margin
Srgre. [MHZ] [dBm] [dBm] [dB]
Low 2405 18.34 30.00 -11.66
Mid 2440 18.16 30.00 -11.84
High 2470 18.16 30.00 -11.84
Worst 18.34 30.00 -11.66
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REPORT NO: 4790173288-FR1V2

FCC ID: A3LVGSTDB10/IC: 649E-VGSTDB10

DATE: 2021-12-09

9.3.2. PEAK POWER PLOTS

KEYSIGHT |Input RF input Z- 50 1 Attan; 40 B PN Fast vy Typa: Powar (RWS|
- Corections O Proamp: OfF Gater OFf ‘AvglHold: 100/100 .
ign: Aute: Freq Ref: Int () IF Gain: Low Trig: Frae Run -
™ NFE: Adaptive Sig Track: OF
1 Spectum v Ref Lyl Offset 050 4B Mkr1 2.405 619 0 GHz
Scale/Div 10 dB Ref Level 30.00 dBm 18.34 dBm
]
40
i
Center 2.405000 GHz #Video BW 50 MHz Span 10.00 MHz
#Res BW 3.0 MHz Sweep 1.33 ms (20001 pts)
-l Mov 12, 2021 CL| =
o5l ? RS ol St
KEYSIGHT |input RF input Z- 50 0 Atfon: 40 B PN Fast #hvg Type: Power (RMS] |~ 3 1 5 6
— Corroctions On  Proamp: OfF Gate: OFf ‘AvglHold: 100100 R
ign: Aute Freq Ref: Int(S) IF Gain: Low Trig: Free Run T
v NFE: Adaptive Sig Track: Off NN
1 Spoctnum v Rof Lyl Offset 0.50 4B Mkr1 2.440 648 5 GHzZ
Scale/Div 10 dB Ref Level 30.00 dBm 18.16 dBm
¥
]
40
i
Center 2.440000 GHz #Video BW 50 MHz Span 10.00 MHz
#Res BW 3.0 MHz Sweep 1.33 ms (20001 pts)
adl Nov 12, 2021 CL| [
"D Ol ? SR -5 W
KEYSIGHT |input RF input Z- 50 0 Atfon: 40 B PN Fast #hvg Type: Power (RMS] |~ 3 1 5 6
— Corroctions On  Proamp: OfF Gate: OFf ‘AvglHold: 100100 R
ign: Aute Freq Ref: Int(S) IF Gain: Low Trig: Free Run T
v NFE: Adaptive Sig Track: Off NN
1 Spoctnum v Rof Lyl Offset 0.50 4B Mkr1 2.470 542 0 GHz
Scale/Div 10 dB Ref Level 30.00 dBm 18.16 dBm
Log -
]
40
i
Center 2.470000 GHz #Video BW 50 MHz Span 10.00 MHz
#Res BW 3.0 MHz Sweep 1.33 ms (20001 pts)
adl Nov 12, 2021 CL| [
ol ? SR i W H
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REPORT NO: 4790173288-FR1V2
FCC ID: A3LVGSTDB10/IC: 649E-VGSTDB10

DATE: 2021-12-09

9.4. 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.

RESULTS
9.4.1. Zighee
Frequency PSD Limit Margin
e, [MHZ] [dBm/3kHz] | [dBm/3kHz] [dB]
Low 2405 2.83 8.00 -5.17
Mid 2440 2.72 8.00 -5.28
High 2470 2.76 8.00 -5.24
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REPORT NO: 4790173288-FR1V2
FCC ID: A3LVGSTDB10/IC: 649E-VGSTDB10

KEYSIGHT nput RF Inpul Z 50 0 [Atlen 40 48 PN BestWida  #Avg Type. Power (RMS]
. Corections: On Preamp: O Gata Off Avg|Hold: 100/100
Algn: Auto Freq Ref Int (S) IF Gain’ Low Trig: Free Run
™ NFE Adaptive Sig Track OF
1 Spoctum v Ref Lyl Offsat 0.50 A8 Mkr1 2.405 433 83 GHz
Scale/Div 10 dB Ref Level 30.00 dBm 2.83 dBm|
og T
Center 2405000 GHz #Wideo BW 10 kiHz Span 2451 MHz|
#Res BW 3.0 kHz Sweep 65.3 ms (20001 pts)
-l Nov 12, 2021 Y7
"9~ ? 6:39:56 PM B & 0] o w
KEYSIGHT nput RF Input Z 50 01 [Atten 40 dB PNO BestWide  #tAwg Type Power (RMS] 3456
. Corections: On Preamp: O Gata Off Avg|Hold: 100/100 P
Algn: Auto Freq Ref Int (S) IF Gain’ Low Trig: Free Run e
™ NFE Adaptive Sig Track OF
1 Spoctum . Rof Lyl Offsat 0.50 A8 Mkr1 2.440 434 47 GHz
Scale/Div 10 dB Ref Level 30.00 dBm 2.72 dBm|
Log v
Center 2440000 GHz #Wideo BW 10 kiHz Span 2.456 MHz|
#Res BW 3.0 kHz Sweep 65.3 ms (20001 pts)
-l Nov 12, 2021 Y7
. “‘) (G - ? 6:41:55 PM B (b IR WEIRF AN
KEYSIGHT nput RF Input Z 50 01 [Atten 40 dB PNO BestWide  5Awg Type Power (RMS] 3456
. Corections: On Preamp: O Gata Off Avg|Hold: 100/100 P
Algn: Auto Freq Ref Int (S) IF Gain’ Low Trig: Free Run e
™ NFE Adaptive Sig Track OF
1 Spoctum . Rof Lyl Offsat 0.50 A8 Mkr1 2.470 434 52 GHz
Scale/Div 10 dB Ref Level 30.00 dBm 2.76 dBm|
Log v
Center 2.470000 GHz #Wideo BW 10 kiHz Span 2.448 MHz|
#Res BW 3.0 kHz Sweep 64.0 ms (20001 pts)
-l Nov 12, 2021 Y7
. “‘) (G - ? 6:43:16 PM B & (WEgF AN
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REPORT NO: 4790173288-FR1V2 DATE: 2021-12-09
FCC ID: A3LVGSTDB10/IC: 649E-VGSTDB10

9.5. 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, spurious emissions are required to be 20 dBc.

RESULTS

Page 21 of 39

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

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 4790173288-FR1V2

FCC ID: ASLVGSTDB10/ IC: 649E-VGSTDB10

DATE: 2021-12-09

9.5.1. Zighee

Tomer (0S5 -

LOW CHANNEL BANDEDGE

KEYSIGHT [rm R+ nput 7 S0 Allen dBAH WO Best Vil g Type Powes (RS 3 5 5 [KEYSIGHT et & rpui 7 500 [Afien DAl BNO Fast 56
ctons- On  Preamp: O Gate: 0 AugiHaid: 1000100 I Comectons: On  Preamp: OF  Cate OF sugHoid 10010 I
aalll T Freq Rt Int (S} Il Cain Low  Trg: Fres Rum v g ko Freq Ref Int (5] I CaincLow  Trig: Fres Rum s
o NFE. Adapiive 5 Track Of P w NFE. Adopliva Sg Track OF [LE
s Spectium et Lyl Offset 0.50 48 Mkr1 2.398 743 GHz 1 Spoctnm Rt Lyl Offsct 0.50 48 Mkr2 26.082 4 GHz
Scale/Div 10 d8 Ref Level 30.00 dBm -37.29 dBm)| Scale/Div 10 dB Ref Level 30.00 dBm -28.84 dBm|
Log v Log T
"
‘ ‘ i ‘
|Start 30 MHz #ideo BW 300 kKz top 26.50 GHz
#Res BW 100 kHz ‘Sweep ~476 ms (40001 pts)
¢ e ane
0
fode | Trace | Scale X Y Function Function Widih Function Value
TN T 24044 GHz 4,72 4B
- T 5 i
3
a
) 5
o 245650 Gz oo B 0 i w zoon . \
#Res BV 100 kHz Stveep 1.33 s 20001 pts) ’
MNov 12, 2021 - DD‘ ‘\ 4 ‘ ‘ Nov 12, 2021 - DEIl |‘q |
= 9 o] ? SRR | Mo ? o

OUT-OF-BAND LOW CHANNEL

#Res BW 100 kHz

KEYSIGHT [t 1 Input 7503 01 e 4D IH PRI BesiWrla  #Avg Type Power (RS 5 0 5 6 [KEYSIGHT [naut Ri- Input 2~ 501 (1 Aften 41 di PNO Fast Wi Type Dowes (VS5 1 0 5 6
-— ctons: On  Preamp: O of AvalHold 100100 S — ctons- On  Pream: OfF AvalHoid 10010 S
pign: Ao Freq Ref: Int (S} IF Gain: Low Trig: Free Run e Aigr: Auto Freq Ref. Int (S} I Gain: Low Trig: Free Run e
v NFE. Adaplive Sia Track f P o NFE. Adaplve g Track [LE
+ Spnctn et Lol Offoet 0.50 B Mkr1 2.440 279 0 GHZ] s et Ll Offoct 050 B Mikr1 2.439 4 GHz]
Scale/Div 10 dB Ref Level 30.00 dBm 15.70 dBm| Scale/Div 10 dB Ref Level 30.00 dBm 15.04 dBm)
Log v Log T
5
w0
‘ i
|Start 30 MHz #ideo BW 300 kKz top 26.50 GHz
#Res BW 100 kkz ‘Sweep ~476 ms (40001 pts)
I & harkar Tanke
-
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I s ; A 1
2 N T 25,300 B GHz 2980 aBm
3
ry
1 5
Ganter 2.440000 GHz #Vidao BW 300 kHE ‘Span 10.00 Mz 3
Sweep ~17.9 ms (20001 pls)

Mov 12, 2021
40938 PM

w9~ ?

IN-BAND REFERENCE LEVEL

RHILYEE Y

w9~ ?

Nov 12, 2021
42545 PN

REHIL SR

OUT-OF-BAND MID CHANNEL

HIGH CHANNEL BANDEDGE

KEYSIGHT nur 1 inpust # 50 (1 Atien 40 PNCT Hest Wide  [Awg Type Power (HM: 1456 KEYSIGHT input it Inpait £ 500 Alenr 80 AR PN Fast wg Type Powes (RMS] 3 4 5 6
e (Comections: On Preamp Off Gater ugiHoid- 1001100 w N [ iy ctions On Preamp Off Cete OF g [Hold 1000109 e
Align: Auio [Freq Ref- Int (&) IF Gan Low i Free Run o b ign: Auto Fieq Ref Int (5} IF Gain: Low Trig: Fres Feun e
W Si Track. PN o NFE. Adaplive Sig Track. O NN N
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3
3
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REPORT NO: 4790173288-FR1V2 DATE: 2021-12-09
FCC ID: A3LVGSTDB10/IC: 649E-VGSTDB10

10. RADIATED TEST RESULTS

10.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and 815.209

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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REPORT NO: 4790173288-FR1V2 DATE: 2021-12-09
FCC ID: A3LVGSTDB10/IC: 649E-VGSTDB10

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: For Zigbee, DCF = 10log(1/1) = 0 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 field 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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REPORT NO: 4790173288-FR1V2 DATE: 2021-12-09
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10.2. TRANSMITTER ABOVE 1 GHz

10.2.1. Zighee

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

12:UL SUWON Lok Chamber 3 2821 Nov 12 15:33:43
Restricted Bondedge
s Project Number:479@173288
! Client 55 UD
Config:Y
- Mode:Zigbee Dongle 2485MHz
18 Tested by:25918
95
s
t 85
[s]
N
E =
2 7
£
=
% 6 M‘«
[ia]
el
55 AverageiLimit (dBYU/m) .é"*. )
o et bl STV TR T 1“”WMWW4WWWWWW
45 P‘\ e
/ ‘\ 3
o N oo e by oy r X ¢ ) ol .
3:
2. 31 18.5MH=z/ 2.415
Frequency (GHz)
Rangs (62 REU/UEU Ref/Attn  Det/Avg Mode Sueep Pis  foups/ode Fasition Range (6Hz) REUU/UB Ref/Attn  Dat/fvg Mode Sweep Ple  Fops/fode Position
1:2.31-2.415 H-6dB)/H 11215 PEAK/LogPar-Video nsec(Auto) 026D  MEXH 199 degs 184 | 2:2.31-2.415 MC-6B)/M  112/15  AVER/Par Avg(RUS)  Snsec(hutc) 89D 1BBTAUG 199 degs 184 cn
Trace Markers
Meter Corrected ] ] - -
Frequency Average Limit Margin Peak Limit PK Margin Azimuth Height )
Marker Reading Det 3117_00218957 10dB_ATT[dB] Reading Polarity
(GHz) (@BY) (@Buvim (dBuV/m) (dB) (dBuv/m) (d8) (Degs) (cm)
1 *2.39 43.68 Pk 32.8 -25.4 51.08 - - 74 -22.92 199 184 H
2 *2.36639 48.61 Pk 32.7 -25.4 55.91 - - 74 -18.09 199 184 H
3 *2.39 34.02 RMS 32.8 -25.4 41.42 54 -12.58 - - 199 184 H
4 *2.36651 41.59 RMS 32.7 -25.4 48.89 54 -5.11 - - 199 184 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4790173288-FR1V2 DATE: 2021-12-09
FCC ID: A3LVGSTDB10/IC: 649E-VGSTDB10

VERTICAL RESULT

12:UL SUWON Lab Chamber 3 2821 Nov 12 15:46: 11
Restricted Bondedge
s Project Number:479@173288
Client:SS UD
Config:Y -
Mode:Zigbee Dongle 2485MHz_U
185 Tested by:25918
95
85
75

6 = \/ ‘4\\

‘rl‘
el AveragsiLimit CdBUU/m) \‘k |

2
R S L PRV WP YL
4 :

(dBuU/m) Uertical

WY RPN PR .;L.x.:‘ ™ s L b ke ek ibtabiond e
45 : ‘
; Fa 3
o
3!:
2.31 18 .5MHz/ 2.415

Frequency (GHz)

Range (GHz) REU/UBU Ref/Atin  Det/Avg Made Sweep. Pis  #Sups/Mode Position Range (GHz) REU/UBU Ref/Attn Det/fivg Mode Sueep Pte  #Sups/Mode Position
i M(-6dB)/34 5 A ur-Video  Snsec HAX 115 degs 10

Trace Markers

Meter Corrected . . " "
Frequency Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker (GH2) F::;gc)g Det 3117_00218957 10dB_ATT[dB] (szz\d/\/r:f) dBuvim) @) (dBuvim) @) (Degs) (cm) Polarity
1 *2.39 43 Pk 32.8 -25.4 50.4 - - 74 -23.6 115 100 Vv
2 *2.36608 46.85 Pk 32.7 -25.4 54.15 - - 74 -19.85 115 100 \
3 *2.39 33.04 RMS 32.8 -25.4 40.44 54 -13.56 - - 115 100 Vv
4 *2.36629 37.03 RMS 32.7 -25.4 44.33 54 -9.67 - - 115 100 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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FCC ID: A3LVGSTDB10/IC: 649E-VGSTDB10

DATE: 2021-12-09

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

12:UL SUWON Lok Chamber 3 2821 Nov 12 16:12:28
Restricted Bondedge
= Project Number:4798173288
1 Client 55 UD
Config:Y
- \ Mode:Zigbee Dongle 2476MHz _H
19 i Tested by:25918
// \\
95 / !
[ 8: “ \
<] / \
N
T 7 /’ \\L
- I
3 | LYy
3 6:M
@
o
Z , )
- ) ‘ L] Average Limit (dBul/mi2
W o
”/ \ M“MWMWMW4 \wmwim."u“; AR A At bl
45 %“u B
‘ J . . .
f " o » Y e
3;
2.46 18, 3MHz/ 2.563
Frequency (GHz)
Range (BHz) RBU/UBW Ref/@tin  Det/Avg Made Sweep Pis  #Swps/Mode Position Range (GHz) RBU/UBY Ref/Atin  Det/Avg Mode Sweep Pts  #Swps/Mode Position
1:2746-2.563 1M(-6dBY /M 112715 PEAK/LogPur-Uideo  Basec(Auto) 8088  MAXH 199 degs 26B [ 2:2746-2.563 1MC-6dB)/3M 112/15 AVER/Pur Avg(RMS)  Bnsec(huto) 0060 18ATALE 199 degs 288 cn
Trace Markers
Meter Corrected
Frequency Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker (GH2) R(szzl\?)g Det 3117_00218957 10dB_ATT[dB] (Sz:ti/\/r:f‘;) (dBuvim) (@B) (dBuvim) (@B) (Degs) (em) Polarity
1 *2.4835 47.14 Pk 32.9 253 54.74 74 -19.26 199 280 H
2 250788 47.41 Pk 32.9 253 55.01 - - 74 -18.99 199 280 H
3 *2.4835 36.54 RMS 32.9 253 44.14 54 9.86 - - 199 280 H
4 2.50804 38.77 RMS 32.9 253 46.37 54 7.63 199 280 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

12:UL SUWON Lok Chomber 3 2821 Nov 12 16:20:22
Restricted Bondedge
= Project Number:4792173288
1 Client:SS UD
I Config:Y
- i Mode:Zigbee Dongle 2478MHz_U
18 I Tested by:25918
95
3 85 ‘\
- \
C
b \
> 75 | \
2 / \
33 65 nn'y' \4
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el
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5’:~M‘Q~ " Averdge Limit (dBul ms
%"‘"‘.' dtlicalt ‘.J.nxu i jJ“L’uN oA " e e b el
45 ...... 3 3
&
3:
2.46 18. 3MH=z/ 2.563
Frequency (GHz)
Range (62) REU/UBU Ref/Attn  Det/Avg Made Sweep Pis  foups/ode FPasition Range (6Hz) REU/UB Ref/Attn  Dat/fvg Mode Sweep Ple  ¥ops/fode Position
2.46-2.563 H-6dB)/3 11215 PEAK/LogPar-Video fnsec(Autc) 088D  MAXH 15 degs 18
Trace Markers
Meter Corrected . . .
Frequency ° Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker o r;:;:.\r})g Det 3117_00218957 10dB_ATT(dB] (I:;z\d/\/r:rg‘) amovim) ) (amuvim) @) Do) o Polarity
1 *2.4835 45.17 Pk 32.9 -25.3 52.77 - - 74 -21.23 115 101 \4
2 2.50792 46.57 Pk 32.9 -25.3 54.17 - - 74 -19.83 115 101 \
3 *2.4835 34.73 RMS 32.9 -25.3 42.33 54 -11.67 - - 115 101 \
4 2.50803 37.2 RMS 32.9 -25.3 44.8 54 -9.2 115 101 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4790173288-FR1V2

FCC ID: A3LVGSTDB10/IC: 649E-VGSTDB10

DATE: 2021-12-09

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

| 1:UL SUWON Lab Chamber 3 2821 Nov 16 23:55:43
Radiated Emissions 3-Meters
185 Project Number:4798173288
Client:SS UD
Config:Y
Mode:Zighee Dongle 2405MH=
95 Tested by:25918
Sl:
e
T 75
o]
N
C
i s
. Avg Limit (dBuU/m)
£
3 55
% 5
Toss |
1 3
WM e W
35 i W """
2|:
1 18 18
Frequency (GHz)
Ronge (6Hz) REU/UBM Ref/Attn  Dat/Avg Mode Sues Ple  #Sups/fade FPosition * Range (G2 REU/UBl Ref/Attn  Dst/Avg Hode Suesp Pte #5ups/fode FPosition
11173 IM(-68)/30k  112/15  PEAK/LogPur-Video  189msec(Auto) GOEB  MAKH B-368degs 100 cn Hf  3:3°18 MC-6cB) /30K B7/B EAK/LagPur-Uideo  1.4sec(uto) 16k M -360degs 158 cn H
| 1:UL SUWON Lab Chamber 3 2821 Nov 16 23:55:43
Radiated Emissions 3-Meters
25 Project Number:4798173288
! Client:SS UD
Canfig:Y
Mode:Zighee Dongle 2405MH=
95 Tested by:25918
Sl:
RE
>
C
o
> 6|:
e Avg Limit (dBuU/m)
N
3 55
[4a]
3 )
45 ., 8
6
@ go
B T
2|:
1 18 18
Frequency (GHz)
Ronge (6H2) RE/VBM Ref/Attn  Dat/Avg Hode Sueep Ple  #Sups/fade FPosition Range (a2 REU/Bl Ref/Attn  Dat/Avg Hode Suesp Pte #5ups/fode FPosition

VERTICAL

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: 4790173288-FR1V2 DATE: 2021-12-09
FCC ID: A3LVGSTDB10/IC: 649E-VGSTDB10

RADIATED EMISSIONS

Frequenc, Meter 3117_0021895 Corrected Avg Limit Margin Peak Limit Margin Azimuth Height
(gHz) Y R(jgg'\r/‘)g Det 7 3GHz_HP[dB] (Egif/'/"mg) (dE?qu) (ng) (dBUV/m) (dg) (Degs) (cng) Polarity

*4.80883 44 PK2 34.6 -30.1 48.5 - - 74 -25.5 209 124 H
*4.81103 35.89 MAv1 34.6 -30.1 40.39 54 -13.61 - - 209 124 H
7.21659 45.48 PK2 36.1 -25.6 55.98 - 74 -18.02 50 112 H
9.62252 35.76 PK2 37.3 -21.4 51.66 - - 74 -22.34 328 100 H
3.19721 52.51 PK2 335 -33.2 52.81 - - 74 -21.19 346 228 \%
* 4.66625 41.91 PK2 34.5 -30.2 46.21 - - 74 -27.79 170 165 \4
* 4.66653 33.13 MAv1 34.5 -30.2 37.43 54 -16.57 - - 170 165 \%
*4.81127 43.61 PK2 34.6 -30.1 48.11 - - 74 -25.89 131 100 \%
*4.81096 35.01 MAv1 34.6 -30.1 39.51 54 -14.49 - - 131 100 Vv
7.21343 49.09 PK2 36.1 -25.6 59.59 - - 74 -14.41 332 117 \%
9.62218 36.61 PK2 37.3 -21.4 52.51 - - 74 -21.49 187 128 \

* - 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: 4790173288-FR1V2

FCC ID: A3LVGSTDB10/IC: 649E-VGSTDB10

DATE: 2021-12-09

MID CHANNEL RESULTS

| 5HL_SUMON Lab Chamber 3 2821 Nov 12 19:36:48
Radiated Emissions 3-Meters
= Project Number:4798173288
e Cliént:S5 UD
Config:Y
Mode:Zigbee Dongle 244BMHz
95 Tested by:25918
8!:
F]
€75
a
N
é 5
2 6
~ Avg Limit (dBuU/m)
£
> 55
g 7
o
~ Q
45 ‘ M
¥
s : o AN
i . T " v
35 ST TII OT TR Ll L
v
2!:
1 18 18
Freguency (GHz)
Ronge (GHz) RBU/VBU Ref/fttn  Det/fvg Mode Sueep Pts  #Swps/Made Position Ronge (GHz) RBU/UBU Ref/fttn  Det/Avg Mode Sueep Pts  $Sups/Mode Fosition
1013 HC-6cB)/3BK  112/15 PEAK/LogPur-Uiden  Auto o8 MAKt B-36Bdegs 158 cn H  3:3-18 HC-60B) /30 87/0 PEAK/LagPur-Uideo  fAut 1Bk MAXH 6-360degs 150 cn H
55Ul SUMON Lab Chamber 3 2821 Nov 12 19:36:48
Rodiated Emissions 3-Meters
- Project Number:4798173288
e Client:S5 UD
Config:Y
Mode:Zigbee Dongle 244BMHz
95 Tested by:25918
8!:
3 75
o
L
)
=g 6!:
2 Avg Limit (dBuU/m)
~
2
o 8
~ o
45
i 2 6 32
o o 4
3 o®
35 2
2!:
1 18 18
Freguency (GHz)
Ronge (GHz) RBU/VBU Ref/Attn  Det/fvg Mode Sueep Pts  #Swps/Made Position Ronge (GHz) RBU/UBL Ref/Attn  Det/Avg Mode Sueep Pts  #Sups/Mode Fosition

VERTICAL

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: 4790173288-FR1V2 DATE: 2021-12-09
FCC ID: A3LVGSTDB10/IC: 649E-VGSTDB10

RADIATED EMISSIONS

Frequenc) Meter 3117_0021895 Corrected Avg Limit Margin Peak Limit Margin Azimuth Height
g R(jgﬁ'\r/‘)g Det ~7 10dB_ATT[dB] (ﬁgif','/"mg) (dBuvim) @8) (dBuV/m) @8) (Degs) om Polarity
*1.59557 49.68 PK2 289 -26.2 52.38 - - 74 -21.62 23 116 \
*1.59494 34.02 MAv1 28.9 -26.2 36.72 54 -17.28 - - 23 116 \
Meter Corrected

e | | o [ e | o | wmi | ogmim | e | e | e | dme | e | e
*4.87904 39.66 MAv1 347 -30.8 43.56 54 -10.44 - - 188 259 H
*7.3183 38.82 MAv1 36 -25 49.82 54 -4.18 - - 151 263 H
3.19664 32.93 MAv1 335 -33.2 33.23 - - - - 182 139 \
*3.3333 34.15 MAv1 333 -32.8 34.65 54 -19.35 - - 179 229 \
*4.66653 33.81 MAv1 34.5 -30.2 38.11 54 -15.89 - - 184 251 \
* 4.87896 32.23 MAv1 347 -30.8 36.13 54 -17.87 - - 123 110 \
*7.31847 39.75 MAv1 36 -25 50.75 54 -3.25 - - 47 104 \
*4.87893 46.68 PK2 347 -30.8 50.58 - - 74 -23.42 188 259 H
*7.3185 45.33 PK2 36 -25 56.33 - - 74 -17.67 151 263 H
3.19769 51.85 PK2 335 -33.2 52.15 - - 74 -21.85 182 139 \
*3.33314 43.51 PK2 333 -32.8 44.01 - - 74 -29.99 179 229 \
* 4.66652 42.58 PK2 345 -30.2 46.88 - - 74 -27.12 184 251 \
*4.88106 41.78 PK2 34.7 -30.9 45.58 - - 74 -28.42 123 110 \
*7.31835 45.77 PK2 36 -25 56.77 - - 74 -17.23 47 104 \
9.75806 35.33 PK2 375 -21.2 51.63 - - 74 -22.37 198 104 \

* - 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: 4790173288-FR1V2 DATE: 2021-12-09
FCC ID: A3LVGSTDB10/IC: 649E-VGSTDB10

HIGH CHANNEL RESULTS

11':UL SUWON Labk Chamber 3 2821 Nov 12 16:37:47
Rodioted Emissions 3-Meters
= Project Number:4798173288
18 Clisnt:5S UD
Config:Y
- Mode:7 igbee Dongle 2478MHz
9 Tested by:25918@
8:
E
t 75
o
N
7% =
2 6
" Avg Limit C(dBuU/m)
£
3 o)
R
% T
N 45 \\ | ; 3 i ..M
N PR " .MW N i
= W i
3 b e e el h' v A
ZK
1 18 18
Frequency (GHz)
Rargs (612) REU/UBU Ref/Attn  Dot/Avg Made Sueep Ple  #oupa/iode Pasition Rarge (6Hz) REU/UB Ref/Attn  Det/Avg Mode Sweep Ple  ¥Supa/fods Position
1:1°3 H-6d/3k  112/15  PEAK/LogPur-Video  |89nsecAuto) G888 MAXH 0-360degs 1BI| 3:3-18 IHC-682/30K  87/8 PERK/LogPur-Uideo  1.dsecCPuto) 16k MAH 8-368degs 190 o
11:UL SUWON Lak Chamber 3 2821 Nov 12 16:37:47
Rodioted Emissions 3-Meters
= Project Number:4798173288
e Client:SS UD
Config:iY
Mode:7 Igbee Dongle 2478MHz
95 Tested by:25918
8:
8 75
=
C
0
> BK
= Avg Limit (dBuU/m)
~
>
=
g ° =
Z o
4
45 & e
1 2
35 9 7
2:
1 18 18
Frequency (GHz)
Rargs (62 REU/UEU Ref/Attn  Det/Avg Made Sueep Pis  #upaiode Pasition Range (6H2) RELU/UB Ref/Attn  Dat/Avg Mode Sweep Pla  ¥ops/fode Position

VERTICAL
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: 4790173288-FR1V2 DATE: 2021-12-09
FCC ID: A3LVGSTDB10/IC: 649E-VGSTDB10

RADIATED EMISSIONS

Meter Corrected

B I IO Bl U I R S e v - B A
* 4.94109 47.42 PK2 34.7 -30.8 51.32 - - 74 -22.68 186 302 H
*4.93905 40.57 MAvV1 34.7 -30.8 44.47 54 -9.53 - - 186 302 H
*7.41164 45.22 PK2 36 -24.4 56.82 - - 74 -17.18 112 245 H
*7.40843 38.97 MAv1 36 -24.3 50.67 54 -3.33 - - 112 245 H
*12.34721 35.36 PK2 39.3 -22.2 52.46 - - 74 -21.54 310 107 H
*12.34752 23.45 MAv1 39.3 -22.2 40.55 54 -13.45 - - 310 107 H

3.1992 49.55 PK2 335 -33.1 49.95 - 74 -24.05 145 122 \%
*4.66616 41.6 PK2 345 -30.2 45.9 - - 74 -28.1 176 266 \
* 4.66658 32.29 MAv1 345 -30.2 36.59 54 -17.41 - - 176 266 \%

*4.9389 42.19 PK2 34.7 -30.8 46.09 - - 74 -27.91 153 361 \
*4.93917 32.84 MAv1 34.7 -30.8 36.74 54 -17.26 - - 153 361 \%
*7.41164 46.66 PK2 36 -24.4 58.26 - - 74 -15.74 307 100 \%
*7.41176 40.69 MAvV1 36 -24.4 52.29 54 -1.71 - - 307 100 \%
*12.34741 34.63 PK2 39.3 -22.2 51.73 - - 74 -22.27 178 107 \%
*12.34753 23.75 MAvV1 39.3 -22.2 40.85 54 -13.15 - - 178 107 \4

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
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REPORT NO: 4790173288-FR1V2 DATE: 2021-12-09
FCC ID: A3LVGSTDB10/IC: 649E-VGSTDB10

10.3. WORST CASE BELOW 1 GHZ

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

g:UL SUWON Lab Chamber 2 2821 Nov 12 19:38:42
Radioted Emissions - 3 Meters
85 Project Number:4798173288
Client:S5 UD
Config:X
Mode: Zigbee_Dongle 247BMHz
75 Tested by: 11281
65
T
T 55
g
N
« F
] 45
T Uk CimT T lgbuvsm J
G
~ 6
3 3 2 2
@ 9 11 v
g 3 19 |
25 2 T i N =T S
S \‘ ‘ 3§ U |
: ;L
1 :ﬁ(m WAW‘ ”\WMWMWMWWMA oy WW} J 1
=
30 1668 18808
Frequency (MHz)
Range (HH2) RE/UBU Ref/Attn  Det/Avg fode Sueep Ple  #sups/fiade Fosition Range CHHZ) B/ Ref/Atin  Det/Avg Mods Suesp Pts foups/liode Fosition
1:36-1008 128K(-68)/300107/18 PEAK/LogPur-Uiden  189msec(uta) 1Bk HAXH 8-368degs H
9:UL SUWON Lab Chamber 2 2821 Nov 12 19:38:42
Rodiated Emissions - 3 Meters
= Project Number:4798173288
8 Client:SS UD
Config:X
Mode:Zigbee_Dongle 2478MHz
75 Tested by: 11281
65
§ 55
g F
C
I
- 45 BRk-thim e tdBul /i f
<
=) 17
a
S
2513
=]
15 g iehansitiedbig el ,w»v-]‘xw,.ﬁ,"
il il
Wik
=
30 184 18980
Frequency (MHz)
Range (D) FEUI/UBU Ref/Attn  Dst/Avg fode Sueep Fle #oups/liadk Fosition ‘ Ronge (HHD) [ Ref/Attn  Det/fvg Mods Sueep Pts foups/fiode  Position
2:30- 1000 120(-6B)/300K107/18  PEAK/LagPur-Video  |B5meac(futo) 18k H [t

VERTICAL
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REPORT NO: 4790173288-FR1V2 DATE: 2021-12-09
FCC ID: A3LVGSTDB10/IC: 649E-VGSTDB10

Below 1GHz Data

Meter Corrected L . . .
Marker Fr(e&\:'ezn)cy Reading Det VULB9163_749 Below 1G[dB] Reading (Qd';l;\l;ll:)t NZE;” A(Sg]u;? H(ilr?];n Polarity
(dBuv) (dBuV/m)
1 30.97 35.14 Pk 15.4 -31.9 18.64 40 -21.36 0-360 300 H
2 95.96 37.99 Pk 16.8 -31.3 23.49 43.52 -20.03 0-360 200 H
3 107.988 42.28 Pk 17.3 -31.3 28.28 43.52 -15.24 0-360 200 H
4 *119.919 50.23 Pk 15.4 -31.3 34.33 43.52 -9.19 0-360 200 H
5 *131.947 51.88 Pk 14.1 -31.1 34.88 43.52 -8.64 0-360 100 H
6 143.975 52.61 Pk 13.7 -31.1 35.21 43.52 -8.31 0-360 100 H
7 156.003 49.52 Pk 14 -30.9 32.62 43.52 -10.9 0-360 100 H
8 *168.031 47.51 Pk 14.5 -30.9 3111 43.52 -12.41 0-360 100 H
9 179.962 40.01 Pk 15.3 -30.9 24.41 43.52 -19.11 0-360 100 H
10 191.99 41.33 Pk 16.7 -30.8 27.23 43.52 -16.29 0-360 100 H
11 *257.756 42.84 Pk 18.5 -30.5 30.84 46.02 -15.18 0-360 100 H
12 *409.949 39.93 Pk 21.7 -30 31.63 46.02 -14.39 0-360 200 H
13 30.97 39.22 Pk 15.4 -31.9 22.72 40 -17.28 0-360 100 \Y
14 95.96 39.45 Pk 16.8 -31.3 24.95 43.52 -18.57 0-360 100 \Y
15 *108.085 37.64 Pk 17.3 -31.3 23.64 43.52 -19.88 0-360 100 \Y
16 *119.919 43.39 Pk 15.4 -31.3 27.49 43.52 -16.03 0-360 100 \4
17 *131.947 52.2 Pk 141 -31.1 35.2 43.52 -8.32 0-360 200 \4
18 143.878 44.75 Pk 13.7 -31 27.45 43.52 -16.07 0-360 100 \4
19 156.003 41.43 Pk 14 -30.9 24.53 43.52 -18.99 0-360 100 \Y
20 *167.934 37.11 Pk 14.5 -30.9 20.71 43.52 -22.81 0-360 100 \Y
21 180.835 38.23 Pk 15.4 -30.9 22.73 43.52 -20.79 0-360 100 \Y
22 429.252 35.05 Pk 22.1 -30 27.15 46.02 -18.87 0-360 100 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 4790173288-FR1V2 DATE: 2021-12-09
FCC ID: A3LVGSTDB10/IC: 649E-VGSTDB10

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 66 to 56 S6tod6
0.5-5 56 46
5-30 i) S0

" Decreases with the logarithm of the frequency.

RESULTS
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REPORT NO: 4790173288-FR1V2
FCC ID: A3LVGSTDB10/IC: 649E-VGSTDB10

DATE: 2021-12-09

11.1.1. AC Power Line
LINE 1 RESULTS
1007
50T
a0
0T
= ﬁﬂ-\ alrfz_,iu:-s: foftage at Mains Pbris QP
=
% =+
£ 5o
o 4
E
- 4l
0% * Q*
T +
20T »
101
0 } t ——+— t } } } } t } t |
150k 300 400500 &00 1M 2ZM IM 4MSM 6 3 10M 20 30M
Frequency in Hz
Final Result QPK
Frequency QuasiPeak Limit Margin Line Filter Corr.
(MHz) (dBuv) (dBuv) (dB) (dB)
0.150000 50.81 66.00 15.19 | L1 ON 9.7
0.472000 25.99 56.48 3049 | L1 ON 9.9
1.985000 18.47 56.00 3753 | L1 ON 9.7
3.425000 23.26 56.00 32.74 | L1 ON 9.7
16.483333 29.00 60.00 31.00 | L1 ON 10.0
19.166667 32.73 60.00 27.27 | L1 ON 10.0
Final Result CAV
Frequency CAverage Limit Margin Line Filter | Corr.
(MHz) (dBpv) | (dBuv) | (dB) (dB)
0.150000 28.54 56.00 27.46 | L1 ON 9.7
0.472000 18.68 46.48 27.80 | L1 ON 9.9
1.985000 13.21 46.00 32.79 | L1 ON 9.7
3.425000 16.66 46.00 29.34 | L1 ON 9.7
16.483333 21.31 50.00 28.69 | L1 ON 10.0
19.166667 26.84 50.00 23.16 | L1 ON 10.0
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REPORT NO: 4790173288-FR1V2
FCC ID: A3LVGSTDB10/IC: 649E-VGSTDB10

DATE: 2021-12-09

LINE 2 RESULTS

1001
50T
g0T
0T
- ﬁu-\ al :z_,?ee: oltage at Mains Ports QP
a i
=
RS 4
o 4
&
- 4lT
304 *
1 +
1 & +*
20“ FS
10T
0 } } t ——— t } } } —+—+— } t |
150k 300 400500 200 1M 2 M M5 E 3 10M 20 30M
Frequency in Hz
Final Result QPK
Frequency QuasiPeak Limit Margin Line Filter | Corr.
(MHz) (dBuv) (dBuv) (dB) (dB)
0.153500 52.35 65.81 1346 | N ON 9.7
0.486000 26.83 56.24 2941 | N ON 9.9
2.258750 21.96 56.00 34.04 | N ON 9.7
3.702500 20.84 56.00 35.16 | N ON 9.8
4.936250 17.74 56.00 38.26 | N ON 9.8
19.541667 29.96 60.00 30.04 | N ON 10.0
Final Result CAV
Frequency CAverage Limit Margin Line Filter | Corr.
(MHz) (dBpv) | (dBuv) | (dB) (dB)
0.153500 31.16 55.81 24.65 | N ON 9.7
0.486000 17.08 46.24 29.16 | N ON 9.9
2.258750 16.50 46.00 29.50 | N ON 9.7
3.702500 14.60 46.00 3140 | N ON 9.8
4.936250 13.25 46.00 32.75 | N ON 9.8
19.541667 23.03 50.00 26.97 | N ON 10.0

END OF TEST REPORT
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