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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: I.M.LAB Inc.

EUT DESCRIPTION: CPR Add-on Kit

MODEL.: AK1G-TE

SERIAL NUMBER: Prototype (CONDUCTED)
Prototype (RADIATED);

DATE TESTED: JUL 1, 2020 — JUL 9, 2020;

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C 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:
:_:,...-'

JJ;ZW 3
CY Choi 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.

PwbhE

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

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

The EUT is a CPR Add-on Kit with Bluetooth LE.
This test report addresses the DTS operational mode.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Power Output Power Output Power
[MHZ] Mode [dBm] [mW]
Peak -4.45 0.36
2402 ~ 2480 1Mbps
Average -4.70 0.34
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 antenna, with a maximum gain of -0.84 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.

i. Worst Axis condition
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.

Note 1 : All radiated tests were performed attached with battery for the worst case condition
mode.

Note 2 : This EUT may be installed to body kits. Therefore, the body kit installation and the

stand-alone condition were compared and reported on the stand-alone condition because the
stand-alone status is worst. (The material of body Kit is rubber, and spring exists in the middle.)
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number FCCID
None None None None None
/O CABLE
Cable # of identical Connector Cable
NoO Port Ports Type Cable Type Length (m) Remarks
1 DC 1 Pin type Un-shielded 0.6m N/A
TEST SETUP

The EUT is a unit with test jig during the tests.
Test software in BLE menu exercised the EUT to enable BLE mode.
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SETUP DIAGRAM FOR TESTS (CONDUCTED TEST SETUP)

EUT

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

Test Jig
|
Laptop

AC Main
\—[ 3m SAC

1)
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|
NEEEE
4SSN
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6. MEASUREMENT METHOD

6 dB BW : KDB 558074 D01 v05r02, Section 8.2.

OUTPUT POWER : KDB 558074 D01 v05r02, Section 8.3.1.1

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

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

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

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

AC Power Line Conducted Emission : ANSI C63.10-2013, Section 6.2
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DATE: AUG 03, 2020

7. TEST AND MEASUREMENT EQUIPMENT

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

report:
Test E{plplnem: List
Description Manufacturer Model SN Cal Due
Antenna, Bilog, 30MHz-1GH=z SCHWARZBE CK WILBS183 750 080420
Antenna, Bilog, 30MHz-1GH=z SCHWARFBE CK WULBS163 745 080420
Antenna, Bilog, 30MHz-1GH=z SCHWARZFBE CK WILB9163 845 080420
Antenna, Horn, 18 GHz ETS 3115 00187211 080420
Antenna, Horn, 18 GHz ETS 3115 00161451 080420
Antenna, Horn, 18 GHz ETS 3T 00168724 080420
Antenna, Horn, 18 GHz ETS INT oMeaT1yY 080420
Antenna, Horn, 18 GHz ETS 3T 00205555 080420
Antenna, Horn, 40 GHz ETS 3116C 00166155 081420
Antenna, Horn, 40 GHz ETS 3M18C 001626845 100221
Pream plifer ETS IM16CPA 00182841 080820
Preamplifier, 1000 MH= Sonoma 310 341282 080520
Preamplifier, 1000 MHz Sonoma 310N 351741 080520
Preamplifier, 1000 MHz Sonoma 310N 370559 080520
Preamplifier, 12 GHz Miteq AFS4200101800-25-542 1876511 0&806-20
Preamplifier, 18 GHz Miteg AFS4200101800-25-542 1896138 0&808-20
Preamplifier, 18 GHz Miteg AFS4200101800-25-542 2025169 0&806-20
Spectrum Analyzer, 44 GHz Keysight NS030B WMYS7143717 01-20-21
Spectrum &nalyzer, 44 GHz Agilent/HP NS0 304 MY54170614 0a-08-20
Spectrum Analyzer, 44 GHz Agilent/HP NS0 304 MY54450312 0a806-20
Spedmum Anahyzer, 435 GHz R&S FSWW4ad 104089 080620
Awerage Power Sensor Agilent/HP U2000 MY5427 0007 080520
Attenuator PASTERNACK PET027-10 ADA 080820
Attenuator PASTERNACK PET0E7-10 Apng oao0a-20
Attenuator PASTERNACK PET004-10 2 0a06-20
Attenuator PASTERNACK PET0E7-10 AD0G oao0a-20
Attenuator WEINSCHEL 54410 74560 080820
E Ml Test Receive, 40 GHz R&S ESU40 100439 0&808-20
E Ml Test Receive, 40 GHz R&S ESU40 100457 0&806-20
E Ml Test Receive, 44 GHz R&S ESW4d 101550 080520
EMITestRecsive, 3 GHz R&S ESR3 101832 080520
EMITestRecsivw, 2 GHz R&s ESRZ 1025582 082820
LowPass Fiter5GHz Micro-Tronics LP517541 00G 0206-20
LowPass Fiter5GHz Micro-Tronics LP517544 M5 0206-20
LowPass Fiter3GHz Micro-Trenics LPS17541 020 0a08-20
High Pass Filter 3GH=z Micro-Tronics HPM17543 0o 080820
High Pass Filter 3GH=z Micro-Tronics HPM17543 015 080820
High Pa=ss Filter 3GH=z Micro-Tronics HPM17543 020 080820
High Pa=zs Filter 68GH=z Micro-Tronics HPS1 7542 iik] 0&806-20
High Pass Filter 6GHz Micro-Tronics HPS17542 0e 0&808-20
High Pazs Filter 6GHz Micro-Tronics HPS17542 021 0&806-20
Antenna, Loop, SkHz30MHz RES HFH2-Z2 100900 08-30-20
Antenna, Loop, 9kH z30MHz RES HFH2-Z2 100418 100221
Bias Unit R&S (PG00 100974 05-30-20
Softwa re
Description Manufacturer Model Version
Radiated sotware UL ULEMC Vers.s
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8. TEST RESULTS SUMMARY

FCC Part Test Description Test Limit Test Test Result
Section Condition
1(5a.)%g)7 Occupied Band width (6dB) >500KHz Pass
e
1'5 e P Conducted
) TX conducted output power <30dBm Pass
0)3)
15.247 (e) |PSD <8dBm Pass
15.207 (a) AC_quer Line conducted Section 10 Power Line N/A notel
emissions conducted
15.205, . . _ .
15.209 Radiated Spurious Emission < 54dBuV/m(Av) Radiated Pass

Notel : This EUT does only supplied by DC power.
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9. ANTENNA PORT TEST RESULTS

LIMITS

None; for reporting purposes only.

ON TIME AND DUTY CYCLE

ON Time Period ([Duty Cycle] Duty Duty Cycle 1/T
Mode B X Cycle |Correction Factor|Minimum VBW
[msec] [msec] [linear] [%] [dB] [kHZ]
2400MHz Bands
BLE1Mbps | 101000 | 101000 | 1000 | 1000% | 0.00 | o010
Spectrum Analyzer 4 ‘Spec\rum Analyzer 5 Spectrum Analyzer & Spectrum Analyzer 7 +
Swept SA Swept SA Swept SA Swept SA
REVBIGHT IR iz 00 B 8008 PO T i T o 08
(R C r"" o paw, ey
w N NI'Qg Adaplive Sig Track O
W' Ref Level 10.00 dBm
Center 2.402000000 GHz #Video BW 3.0 MHz Span 0 Hz
ResBW3OMHz Swoep 101 ms (40001 pts)
w9~ ? N 22 [ B RS
1 Mbps
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9.2. 6 dB BANDWIDTH

LIMITS

FCC 8§815.247 (a) (2)
RSS-247 5.2 (a)
The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
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9.2.1. BLE (1Mbps)

Channel
(MHz)

Frequency

(MHz)

6 dB Bandwidth

Minimum Limit
(MHz)

Low 2402

0.7187

0.5

Middle 2440

0.7461

0.5

High 2480

0.7499

0.5

I | |specn " (apect 2 T’ i T |specn lyzer [spect Pl T_
[swest sa |occupied 8w |Sweot sa |Sweptsn swept A |Gecupied B |swet sa [Swept SA
KEYSIGHT et =r ngurt 7 50 1 Tniten 40 a5 g FeeRUn Genter Frog 2 402000000 GHZ. [KEYSIGHT noi k- finpuat 2 50 @ tten 40 a6 o FroeRun Genier Frog 2 440000000 GHZ
P Gonectons On |preame: OF Gt 01 vt 100100 Pl Gorectons on - bicame 0N Gaie 01 gl 10
o Ao Frea et it (51 b Gan Low et ST Nona i Ao e et i (5) W Gan low  Radi S Nane
NFE- Adapite IFe: adepive
1Gregh o 1 Cregh
Scala/Div 10.0 B B Ref Value 10.00 dBm Scale/Div 10.0 dB } Ref Value 10.00 cBm
Log Log
0 — !
Center 2.402000 GHz ) #Video BW 300.00 kHz" Span 3 MHz| Center 2.440000 GHz ) #Video EW 300.00 kHz* n 3 MHz
#Res BW 100.00 kHz ‘Sweep 5.00 ms (1001 pts 4Res BW 100.00 kHz Sweep 5.00 ms (1001 pts)
2 Mefres o 2 Melrcs o
Oocupied Bandwidih Oocupied Bandwidih
1.0737 MHz Total Power -4.37 dBm 1.0864 MHz Total Power -5.83 dBm
Transmil Freq Error 207,06 Kz % of OBV Power 0% Transimi Freq Ertor 205 80 Kz % of CBW Power BOH
% B Banduidin TIE.T kHz 1] £.0068  d8 Banduiith 461 Kz T 6.0008
I Julo7, 2020 - wn QT 00 X Jul 07, 2020 Cwn TR OO
w0l ? e e W 0w 6O ? L S S|P
spectrum Analyzer 1 Spectrum Analyzer 2 o[ Spectrum Anatyzer Spectrum Analyzer 4 +
Swept A Oooupked BYW Swept SA Swept SA
KEYSIGHT ot RF MPAZ SO0 Afln 4045 ing Fres Run  Ganler Fiog 2 40000000 G
P Gomechonss On proamp O Gate AvHouT 1000
g A Freay et nt (5) HEGan Low  Radio St None
w0l NFE Adapiue.
161 o
ScaleiDv 10.0 a8 B Ref Value 10.00 dBm
Log
o
Genter 2.480000 GHz #ideo BW 300.00 kHz* Span 3 MHz]
[#Res BW 100.00 kHz Sweep 5.00 ms (1001 pts]
2 Netnes, o
Ocoupied Bandwidth
1.0877 Wiz Tolal Power 770 dBm
Transit Freq Eiror 20851 kFz % of OBW Power 600 %
B Bandwit 7485 kHz X8 50008
ll CWell 1k IEH %5l wn (gl 0] &
£ 343PM wan (W ] aw
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9.3.

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
-1 Mbps

Frequency Peak Power Limit Margin

ULl [MHZ] [dBm] [dBm] [dB]

Low 2402 -4.45 30.00 -34.45

Mid 2440 -5.99 30.00 -35.99

High 2480 -7.79 30.00 -37.79

Worst -4.45 30.00 -34.45
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DATE: AUG 03, 2020

9.3.1. BLE (1 Mbps)

PEAK OUTPUT POWER PLOTS

Spectrum Analyzer 1 v |Spectrum Analyzer 2 Specirum Analyzer 3 Spectrum Analyzer 4 +
Swept SA Ocoupied BW Swept SA Swiept SA
KEYSIGHT |nout RF Il Z 500 Atien 20 dB PNO: Fast #wa Type: Power (RMS] 56
RL Cormections On  Preamp. Off Gate: Off [Awg|Hoid 1001100 |
= ign: Auto Froq Ret. int (S) IF Gain' Low ITng: Frae Run
w NFE" Adaptive: Sig Track: Off P
1 Spectrum v Mkr1 2.402 312 0 GHz
Scale/Div 10 dB Rel Level 10.00 dBm -4.451 dBm|
Y
A
Center 2.402000 GHz #Video BW 50 MHz Span 10.00 MHz,
#Res BW 3.0 MHz Sweep 1.33 ms (20001 pts)
Jul 07, 2020 | s #]
'l i | ? 3:43:34 PM B E 0] o w
Spectrum Analyzer 1 v |Spectrum Analyzer 2 Specirum Analyzer 3 Spectrum Analyzer 4 +
Swept SA Ocoupied BW Swept SA Swiept SA
KEYSIGHT input RF Inpul Z 50 0 Atten: 20 dB PNO: Fast #Avg Type: Power (RMS) 56
AL e Comections: On  Praamp: Off Gate: Off Avg|Hold: 1001100
Align: Aulo Freg Rel. Int (5) IF Gain. Low Trig. Free Run
[ NFE. Adaptive Sig Track: Off P
1 Spectum il Mkr1 2.440 340 0 GHz|
Scale/Div 10 dB Ref Level 10.00 dBm -5.993 dBm)|
T
A
Center 2.440000 GHz #Video BW 50 MHz Span 10.00 MHz,
#Res BW 3.0 MHz Sweep 1.33 ms (20001 pts)
Jul 07, 2020 00| ™ #]
Il el | ? 3:46:29 PM -1t E O] L w
Spectrum Analyzer 1 | Spectrum Analyzer 2 Spectrum Analyzer 3 Spectrum Analyzer 4 +
Swept SA Occupied BW Swept SA Swept SA
KEYSIGHT |nput RF Inpul Z 50 0 Atten 20 dB PNO: Fast {#Avg Type: Power (RMS) 56
AL e Comections: On  Praamp: Off Gate: Off Avg|Hold: 1001100
Align: Aulo Freg Rel. Int (5) IF Gain. Low Trig. Free Run
[ NFE. Adaptive Sig Track: Off P
1 Spectrum v Mkr1 2.480 332 0 GHz|
Scale/Div 10 dB Rel Level 10.00 dBm -1.785 dBm)|
Y
A
Center 2.480000 GHz #Video BW 50 MHz Span 10.00 MHz,
#Res BW 3.0 MHz Sweep 1.33 ms (20001 pts)
Il =~ ) | Jui 07, 2020 1 i
7| 3ar21PM wea (W 00 X%
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DATE: AUG 03, 2020

9.4. AVERAGE POWER

LIMITS

None; for reporting purposes only.

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.

-1 Mbps
Frequency AV Power AV Power
S [MHz] [dBm] [MW]
Low 2402 -4.70 0.34
Mid 2440 -6.04 0.25
High 2480 -7.80 0.17
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9.5. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
RSS-247 (5.2) (b)

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

RESULTS
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9.5.1. BLE (1Mbps)

Channel

Frequency
(MH2z)

PSD
(dBmM/3kHz)

Limit
(dBm/3kHz)

Margin
(dB)

Low

2402

-17.31

8

-25.31

Middle

2440

-14.99

8

-22.99

2480

-16.53

8

-24.53

High

[Spectrum Anaiyzer 1 Spectrum Analyzer 2 |Spectrum Analyzer [SPectrum Analyzer 4 + Spectrum Analyzer 1 Spectrum Analyzer 2 ‘Spectrum Analyzsr 3 +|SPestrum Analyzer 4 +
[Swept SA Occupled BWY [Swept SA Swept 54 Swept SA Occupied BV ‘Swept SA Swept SA
KEYSIGHT ineur i InpurZ N0 [Aten J0cB  [PNC Hestuide [y ype Power (M KEYSIGHT inour Iput 7 K00 [Aten 20 [PNO'Hestwide  [dAug Type: Power (RMS]
AL e Corectons On |Preamg Cff (Cate: O nghoiT 100100 |\ AL eae Cortectons On  Preamp: Off (Cate- Off wglolt 00100 |
Algn Auta Freq Rt Int (5} IF Gain' Low [Ty Frea Rum Align Auto Freqnet it (S IF Gain'Low (T Free Run
] NFE. Adaglive Sig Track, OF P ur WFE. Adaplive 85 Track. v
1 spsciun ) 1 spoctum "
[Scaibiviods Ref Level 10.00 d&m |Scaleliv 08 Ref Level 10.00 dBm
Log ¥ Log ~

Canter 2.4020000 GHz #Video BV 10 kHz

#Res BW 3.0 kHz

Conter 2.4400000 GHz
[#Res BW 3.0 kHz

$pan 1,078 MHZ
‘Sweep 20.3 ms (20001 pts)

#Video BW 10 kHz Span 1.119 MHz]

Sweop 29.3 ms (20001 pts)

Jul 07, 2020 | s ulo7, 2020 o
€9l ? (S YRSEIRON I WG i db=5 [R=fLY SR
|gpestumanaer Spectrum Analyzer 2 Spectium Analyzer 5 +| Spectrum Analyzer 4 +
[Swept SA Occupied BYW Swept SA Swept SA

KEYSIGHT ingut WEE SO0 [Aten 2008 [PNO estWide A Type Power (AU
AL Preemp OF  [Cater OF wgiHol 1001150
= Align Auto I Cain Lo (Trig: Free Run
i Track: G

1 Spoctn "
ScaleiDiv 10 dB
Log

Conter 24500000 GHz
#Res BW 3.0 kHz

g~ A?

Jul 07, 2620
3:54:14 P

Ref Level 10.00 dBm

#Video BV 10 kHz

HIGH CHANNEL

Span 1.125 MHz
‘Sweep 30.7 ms (20001 pis)

H.:Ejﬂ\r

L] o w,
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REPORT NO: 4789501210-FR1V2 DATE: AUG 03, 2020
FCC ID: 2ASY3AK1G-TE

9.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

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

RESULTS
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9.6.1. BLE (1Mbps)

m Analyzer 3 |Spestrum Analyzer 4 Spe of Spectru + m Analyzer 3 | Spectnum Analyzer 4 Spe 5 | Spectru +
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REPORT NO: 4789501210-FR1V2 DATE: AUG 03, 2020
FCC ID: 2ASY3AK1G-TE

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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TEST PROCEDURE

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

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

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 3 MHz for peak measurements and add duty cycle factor for average
measurements. (Restriced band-edge, Final detection of spurious harmonic emissions)Duty
cycle factor = 10 log (1/x). But this EUT operated on a duty cycle of over 98% during test.
Therefore, duty cycle factor is not applied.

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

The spectrum from 1 GHz to 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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10.2. TRANSMITTER ABOVE 1 GHz

10.2.1. BLE (1Mbps)

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

1,\I:_lL SUWON Lok Chamber 3 2828 Jul 8 17:36:59
e
Restricted Bandedge
Project Number:4789581218_AKIG_TE
15 Client:I.M.Lob
Config:EUT
Mode:BLE_BE_H_2482
185 Tested bg: 11281
a5
[=]
B 2 o B S
o
i
A Il
£ 79 ’( ‘.\
S 65 i \
2 I
¢ -
- Averoge Limit C(cBulim ; : H | _‘

35
2.3 ’ ICREEEEY 7415
Frequency [GHz)
Range (61 RARU R/t Det/ng P ) Pro  Aompailiode  Pasition Range (5e) TR Ref /i Dot/ Poe Sueep Pio  Foupsifode Positiom
1:2231-2.415 THI-6dE)/ n21s PERK/LogPur-Uideo  Bneecliuta) 808 HAXH 298 degs 198 o E Ll L] 1 1! AUE wr Freg (M Iz il 1875 ge 188
Meter Corrected . N N
Frequency Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker i R:g_zsl\?)g Det 3117_00205959 10dB_ATT(dB] 5;33‘;:3) (dBuvim) ) (dBuV/m) () (0egs) s Polarity
1 239 40.32 Pk 37 229 49.12 - - 74 2488 290 100 H
2 *2.36034 43.84 Pk 3L6 22.9 52.54 - - 74 21.46 200 100 H
3 %239 31.78 RMS 3L7 22.9 40.58 54 1342 - - 200 100 H
4 *2.38026 32.88 RMS 3L6 22.9 4158 54 1042 - - 200 100 H

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

1,\I:JL SUWON Lok Chamber 3 2828 Jul 8 17:39:38
e
Restricted Bandedge
Project Number:4789581218_AKIG_TE
[ Client:I.M Lok
Config:EUT
‘ Mode:BLE_BE_U_2482
185 | Tested by: 11281
] RS S S UNUSUSSSUSSNS SSUSSSUOSSUUUSS SSUSSUUUSSUSSES NSO NUUOSUSS S OSSO SRS SO
i o L - S i ik I, il ... f-iii ., .- i i 9 .- L - ;i A2 iitiii >
:
v
a
B oo oo
=
E 65
=
55 iveroge i t (cdBul)
Lhsotieibmal TR ko i s s A ‘,...f—:.n‘r".-"‘.‘l““ TR A oo it
45 H ;
a 3
™
35
2.3 ’ ICREEEEY 7415
Frequency [GHz)
Tamge (GH2 REUBL Ref/Attn  Dab/fivg Fode Goaep Pte  15upelficds Pasibion Range () TR Fei7httn Oel/fg Mode T Fio Foups/Mode Positiom
Trace Markers
Meter Corrected " N .
Frequency Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker (GH2) R(:g:l\r/v)g Det 3117_00205959 10dB_ATT[dB] (I;(;:g/\/r:rg‘) (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm) Polarity
1 *2.39 40.73 Pk 317 22.9 49,53 - - 74 24.47 290 100 Vv
2 *2.31505 43.63 Pk 315 228 52.33 - - 74 21.67 290 100 Vv
3 *2.39 30.95 RMS 317 22.9 39.75 54 14.25 - - 290 100 Vv
4 *2.35228 32.78 RMS 316 22.9 41.48 54 12,52 - - 290 100 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

25Ul SUMON Lok Chamber 3 2028 Jul 8 7:24:25
z : :
H H Restricted Bandedge
Project Number:4789581218_AKIG_TE
s Client:1.M.Lob
Config:EUT
Mode :BLE_BE_H_2488
185 Tected by: 11281
L -—-_iai-i v —S e, N . i, .—.———————aGLGy—e———.
o
B B
o
i
t
= ] S S 0 SO SO SO
@
<

35
2.46 T8 3MH=z/ 2.563
Frequency (GHz)
Range (GHz) REAEU Ref7Attn  Dek/Avg Mode Guep Ple  ASmpe/fcde Pasition Range (GHz) RBHAUEY Ref/Ailn  Del/Avg Hede Sueep Pls  ESups/Mode Position
1:2.46-2.563 H-6dB)/M 11215 PERK/LogPur—lideo [ 290 degs 160 o é I NN ERPar g (R -- IR fege 101
Meter Corrected - N -
Frequency © Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker (CHn) F;:;:I\r/\)g Det 3117_00205959 10dB_ATT[dB] (sgse)/r:rg‘) cBuvim) s @Buvim) @) (0egs) o Polarity
1 * 2.4835 42.18 Pk 31.9 -22.8 51.28 74 -22.72 290 100 H
2 2.53615 43.52 Pk 32 -22.8 52.72 - - 74 -21.28 290 100 H
3 *2.4835 314 RMS 31.9 -22.8 40.5 54 -13.5 - - 290 100 H
4 2.53698 32.53 RMS 32 -22.7 41.83 54 -12.17 290 100 H

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

Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

| ,\%JL SUWON Lok Chamber 3 2828 Jul 8 7:017:35
2
Restricted Bandedge
Project Number:4789581218_AKIG_TE
13 Cliemt:1.M.Lob
Config: EUT
Mode :BLE_BE_U_2488
185 Tested by: 17281
T 0 SO RO SUSUUUS: NS SSSS S
= 1o S e S o e S e
o
|
o
= 75
=
g 65
o
Average im 1Bl 1)
55 - : : : :
1 i o f
Wiy | ‘mé\dem‘.hﬂl PRI IRVt A PP P 1 RN T Lokl G A b s i s Wl
a5 | | | } J i | 4
2 o]
=
35
2.46 8. 3IMH=z/ 2.563
Frequency [GHz)
Range (GHe1 FELAE Ref/Atin Db /ing Fods BT Pio  Toupalliade Fasition Rangs (60) FRLEU Ref 7Bt Delfg Hods S Pis  Foupa/ode Position
Trace Markers
Meter Corrected N N N
Frequency Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker i R(;-;:l\?)g Det 3117_00205959 10dB_ATT[dB] (Ez;:s\/r:'?) i po aavim) e P o Polarity
1 *2.4835 38.71 Pk 31.9 -22.8 47.81 74 -26.19 290 100 \
2 2.50983 43.38 Pk 32 -22.8 52.58 - - 74 -21.42 290 100 \
3 *2.4835 30.76 RMS 31.9 -22.8 39.86 54 -14.14 - - 290 100 \
4 2.55991 32.74 RMS 32 -22.7 42.04 54 -11.96 - - 290 100 \

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4789501210-FR1V2
FCC ID: 2ASY3AK1G-TE

DATE: AUG 03, 2020

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

’ 1‘_’,LJL SUWON Lab Chomber 3 2028 Jul 2 15:34:88
Radiated Emissions 3-Meters
Project MNumber:4789581218
188 Client:I.M.Lab
Canfig:EUT
Mode:ELE H_2482
L Tested by 11281
BA)
3
I 706
a
N
C
£ L
- fvg Limit (dBuU/m) 3
z . 1 3
3 SE - . Q. g
] — Ak T-“
4a it P csusnt S S AU N SO SUN 1 SN s
o . -
B
e
1 A_. - -~ L
Frequency (GHz)
Fange (6Hz) REAEN Ref /Attn Dot/Avg fods Sonp o Fups/fode  Fosibion Farge (6] TR Ref/fitn Det/hvg fods Sunep Fls Fupa/fode  Position
14153 INC-6db) 38k 11215 PERK/LogPer-Video  Auto 5060 MK O-3dege 250 | 3310 IMC-6o/ 38k 87/ PEAK/LogPar-Viden  futo B2 M 8-35Rdegn
’ 1‘_’,LJL SUWON Lab Chomber 3 2028 Jul 2 15:34:88
Radiated Emissions 3-Meters
Project MNumber:4789581218
188 Client:I.M.Lab
Canfig:EUT
Mode:ELE H_2482
L Tested by 11281
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VERTICAL
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REPORT NO: 4789501210-FR1V2 DATE: AUG 03, 2020
FCC ID: 2ASY3AK1G-TE

RADIATED EMISSIONS

Meter Corrected
F’TGQ':'EZ';CY ngﬁl\l})g Det 311700205059] | 3GHz_HP[dB] Reading @‘g?’u'\',';"m'g Mgg;" F(’jgﬁ\';/'r’g;‘ Mgg;" ’?S%"S‘)" ":i‘r?\;“ Polarity
* 4.80389 49.43 PK2 33.9 -27.9 55.43 - - 74 -18.57 231 369 \
* 4.80399 44.4 MAvV1 33.9 -27.9 50.4 54 -3.6 - - 231 369 \
* 4.8048 48.17 PK2 33.9 -27.9 54.17 - - 74 -19.83 101 393 H
* 4.80463 42.48 MAvV1 33.9 -27.9 48.48 54 -5.52 - - 101 393 H
7.20579 45.95 PK2 35.6 -23.7 57.85 - - 74 -16.15 69 205 H
7.20731 45.94 PK2 35.6 -23.7 57.84 - - 74 -16.16 159 300 \
9.60783 36.49 PK2 36.7 -19.7 53.49 - - 74 -20.51 96 349 H
9.60989 36.84 PK2 36.7 -19.7 53.84 - - 74 -20.16 61 206 \

* - 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: 4789501210-FR1V2
FCC ID: 2ASY3AK1G-TE

DATE: AUG 03, 2020

MID CHANNEL RESULTS

1 IELJL SUWON Lakb Choamber 3 2828 Jul 2 17:28:12
Radiated Emissions 3-Meters
Project Number: 4789581210
188 Client:I.M.Lab
Config:ELT
Made :BLE H 2448
L Tested by 11281
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1 IELJL SUWON Lakb Choamber 3 2828 Jul 2 17:28:12
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REPORT NO: 4789501210-FR1V2 DATE: AUG 03, 2020
FCC ID: 2ASY3AK1G-TE

RADIATED EMISSIONS

Meter Corrected
F’TGQ':'EZ';CY ngﬁl\l})g Det 3117[00205959] | 3GHz_HP[dB] Reacing @‘g?’u'\',';"m'g M(ﬁrg)‘“ F(’jgﬁ\';/‘rm“)" M(ﬁrg)‘“ ’?S%"S‘)" ":i‘r?\;“ Polarity
*4.88081 46.41 PK2 34 -28.7 51.71 - - 74 -22.29 91 357 H
* 4.88077 40.23 MAvV1 34 -28.7 45.53 54 -8.47 - - 91 357 H
*7.31984 43.39 PK2 35.6 -23.2 55.79 - - 74 -18.21 178 202 H
*7.31992 37.61 MAvV1 35.6 -23.2 50.01 54 -3.99 - - 178 202 H
9.76094 34.33 PK2 36.9 -19.3 51.93 - - 74 -22.07 100 192 H
9.76174 23.58 MAvV1 36.9 -19.3 41.18 - - 100 192 H
*4.88091 43.75 PK2 34 -28.7 49.05 - - 74 -24.95 0 161 \
* 4.88054 35.37 MAvV1 34 -28.7 40.67 54 -13.33 - - 0 161 \
*7.31984 42.83 PK2 35.6 -23.2 55.23 - - 74 -18.77 254 330 \
*7.32127 36.41 MAvV1 35.6 -23.1 48.91 54 -5.09 - - 254 330 \
9.76176 33.98 PK2 36.9 -19.3 51.58 - - 74 -22.42 22 330 \
9.76179 24.3 MAvV1 36.9 -19.3 41.9 - - - - 22 330 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
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REPORT NO: 4789501210-FR1V2

FCC ID: 2ASY3AK1G-TE

DATE: AUG 03, 2020

HIGH CHANNEL RESULTS

1 IBLJL SUWON Lob Chomber 3 2828 Jul 2 168:38: 11
Radiated Emissions 3-Meters
Project Number: 4789581210
188 Client:I.M.Lab
Config:ELT
Made:BLE H 2488
L Tested by: 11281
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1153 H(-6dB)/30k 11215 PERK/LogPur-ideo  |Bnsec(iute) 60B8 M 0-BBdegs 150 | 331 1HC-6c8 87/ PEFK/LagPur-Video  GEBnsectiuta) BOBZ  MAH B-360dega 258 cn
1 IBLJL SUWON Lob Chomber 3 2828 Jul 2 168:38: 11
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Made:BLE H 2488
L Tested by: 11281
80
578
3
C
4
> ] OSSOSO SOSS RSSO SOOI
2 Avg Limit (dBul/m)
-
B 4
2 5158 o
= 2
F T PP PURRPUTURIN oA R —— e e L T woe S g
B e
e
1 = - - - - - "o
Frequency (GHz)
Fonge (G I Ref/Attn  Dt/fvg Madz Some Ftu  fapyfode  Fooition Rarge (6h) FENUED Ref/fttn Dztifvg Mok Surep Plo Foupa/tods  Fasitiom

VERTICAL

Page 35 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: 4789501210-FR1V2 DATE: AUG 03, 2020
FCC ID: 2ASY3AK1G-TE

RADIATED EMISSIONS

Meter Corrected

F’TGQ':'EZ';CY ngﬁl\l})g Det 3117[00205959] | 3GHz_HP[dB] Reacing @‘g?’u'\',';"m'g M(ﬁrg)‘“ F(’jgﬁ\';/‘rm“)" M(ﬁrg)‘“ ’?S%"S‘)" ":i‘r?\;“ Polarity
* 4.95977 42.79 PK2 34.1 -28.5 48.39 - - 74 -25.61 41 121 \
*4.96093 43.09 PK2 34.1 -28.4 48.79 - - 74 -25.21 275 289 H
*7.44134 43.57 PK2 35.6 -23 56.17 - - 74 -17.83 260 398 \
*7.43999 37.55 MAvV1 35.6 -23 50.15 54 -3.85 - - 260 398 \
*7.44136 42.55 PK2 35.6 -23 55.15 - - 74 -18.85 80 217 H
*7.44134 36.12 MAvV1 35.6 -23 48.72 54 -5.28 - - 80 217 H
9.92189 31.87 PK2 37 -19.5 49.37 - - 74 -24.63 8 100 \
9.92545 29.62 PK2 37 -19.5 47.12 - - 74 -26.88 80 100 H

* - 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: 4789501210-FR1V2 DATE: AUG 03, 2020
FCC ID: 2ASY3AK1G-TE

10.3. WORST CASE BELOW 1 GHZ

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

95LIL SULON Lak Chamber 3 2828 Jul 39 18:48. 86
Radiated Emissions - 3 Meters
85 Project Number: 4789581211 _AKIG_TE
2 Client:I.M.La
ConfigiEUT
Mode:Below_1GH=z
FiS |Tested by: 11281
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REPORT NO: 4789501210-FR1V2 DATE: AUG 03, 2020
FCC ID: 2ASY3AK1G-TE

Below 1GHz Data

Meter Corrected

Frequenc N : L Margin Azimuth Height .
Marker (hq/IHz) Yy R(ggﬂc)g Det VULB9163-845 Below_1G[dB] (353?/'73) QPK Limit (dBuv/m) (dg) (Degs) (cng1) Polarity

1 57.7449 46.44 Pk 19 -32 33.44 40 -6.56 0-360 400 H
2 219.1695 57.92 Pk 17.1 -31.1 43.92 46.02 -2.1 0-360 200 H
3 478.5742 43.79 Pk 22.7 -30.4 36.09 46.02 -9.93 0-360 200 H
4 59.9761 47.88 Pk 18.5 -32.1 34.28 40 -5.72 0-360 100 \
5 223.923 49.39 Pk 17.4 -31 35.79 46.02 -10.23 0-360 200 \
6 478.1862 42.3 Pk 22.7 -30.4 34.6 46.02 -11.42 0-360 100 \

Pk - Peak detector
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REPORT NO: 4789501210-FR1V2 DATE: AUG 03, 2020
FCC ID: 2ASY3AK1G-TE

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit (dBuV)
(uasi-peak Average
0.15-0.5 B toy 56 56 to 46
0.5-5 56 46
5-30 i) 5l

Decreases with the logarithm of the frequency.

RESULTS

This EUT is only supplied by DC power.

END OF TEST REPORT
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