FCC CFR47 PART 15 SUBPART C
Bluetooth Low Energy
CERTIFICATION TEST REPORT
FOR
Bluetooth LE Module (ITM-S-B)

MODEL NUMBER : SLP-1211BXOGWW
FCC ID: 2AR3A-ITM-S-B

REPORT NUMBER: 4788656432-E1V1

ISSUE DATE: JAN 14, 2019

Prepared for
SAMSUNG ELECTRONICS CO., LTD.
1 Samsung-ro Giheung-gu Yongin-si Gyeonggi-do, 17113, KOREA

Prepared by
UL Korea, Ltd.
26th floor, 152, Teheran-ro, Gangnham-gu Seoul, 06236, Korea

Suwon Test Site: UL Korea, Ltd. Suwon Laboratory
218 Maeyeong-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16675, Korea
TEL: (031) 337-9902
FAX: (031) 213-5433

ACCREDITED"

Testing
Laboratory

TL-637



REPORT NO: 4788656432-E1V2
FCC ID: 2AR3A-ITM-S-B

DATE: JAN 14, 2019

Revision History

Rev. Issue Date Revisions Revised By
V1 01/02/19 Initial issue Hoonpyo Lee
V2 01/14/19 Updated to address TCB'’s question Hoonpyo Lee

Page 2 of 52

UL Korea, Ltd. Suwon Laboratory

FORM ID: FCC_15C

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: 4788656432-E1V2 DATE: JAN 14, 2019
FCC ID: 2AR3A-ITM-S-B

TABLE OF CONTENTS

1. ATTESTATION OF TEST RESULTS ...ttt eeeeeans 5
2. TEST METHODOLOGY ...ttt ettt e e e e et e eat b e e e e e e e e eaebbaaaeeeaeeeanee 6
3. FACILITIES AND ACCREDITATION ...ttt e e e e eeeees 6
4. CALIBRATION AND UNCERTAINTY Lttt e et e e e et eaeaa e aaees 6
4.1. MEASURING INSTRUMENT CALIBRATION ...ttt ettt 6
4.2, SAMPLE CALCULATION .. .uiii ettt e et e e e e e eeeeeaas 6
4.3. MEASUREMENT UNCERTAINTY Lottt et 7
5. EQUIPMENT UNDER TEST ..ottt e ettt e e et s e e et e e e eaineaaees 8
5.1. DESCRIPTION OF EUT ...ttt e et e e e et e e e eei e eees 8
5.2. MAXIMUM OUTPUT POWER...... .ottt eeea e eees 8
5.3. DESCRIPTION OF AVAILABLE ANTENNAS ...ttt 8
5.4. WORST-CASE CONFIGURATION AND MODE ......coouiiiiiiiiieeiee e 8
5.5. DESCRIPTION OF TEST SETUP ...ttt et e e e 9
6. TEST AND MEASUREMENT EQUIPMENT ..ottt 11
7. REFERENCE MEASUREMENT RESULTS....cou ittt 12
7.1. ON TIME AND DUTY CYCLE RESULTS .. ...t 12
7.2, 99% BANDWIDTH ..ottt e et e et e e e e et e e e e et s 13
8. MEASUREMENT METHODS ...ttt e e et e e et e eeaea s 15
9. SUMMARY TAB LE ..ottt e et e et e e e ab e e e e 16
10. ANTENNA PORT TEST RESULTS ...ttt 17
O R o | = 0 = A AN 0 I 17
10.2. OUTPUT POWER. ... et e et e e e e eeeans 19
10.3.  AVERAGE POWER ... et eeeans 21
O Y 15 PSP 22
10.5. OUT-OF-BAND EMISSIONS ..ot e e et e e e e e eneans 24
11. RADIATED TEST RESULTS ..ottt e et e e e eaans 28
11.1.  LIMITS AND PROCEDURE .....ccttiiiiiiiiii ettt e et e e e e e eneans 28
11.2. TRANSMITTER ABOVE 1 GHZ ...ttt 30
11.3. WORST-CASE BELOW 1 GH2Z.....niiii et 40
Page 3 of 52
UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C

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: 4788656432-E1V2 DATE: JAN 14, 2019
FCC ID: 2AR3A-ITM-S-B

12. AC POWER LINE CONDUCTED EMISSIONS ... 42
13, SETUPR PHOTOS ...ttt ettt e e e e e et aa bt e e e e e e e eenneean s 47
Page 4 of 52
UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C

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: 4788656432-E1V2 DATE: JAN 14, 2019
FCC ID: 2AR3A-ITM-S-B

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.
EUT DESCRIPTION: Bluetooth LE Module

MODEL NUMBER: SLP-1211BXOGWW

SERIAL NUMBER: R32K500LY6E (RADIATED);

R32K500M0TM (CONDUCTED)

DATE TESTED: OCT 02, 2018 - OCT 05, 2018

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C 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 JUN 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:

&

SungGil Park Hoonpyo 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.

KDB 558074 D01 15.247 Meas Guidance v05.
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 http://www.iasonline.orq/PDF/TL/TL-637.pdf.

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

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

Page 6 of 52

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C
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.



http://www.iasonline.org/PDF/TL/TL-637.pdf

REPORT NO: 4788656432-E1V2 DATE: JAN 14, 2019
FCC ID: 2AR3A-ITM-S-B

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%.
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DATE: JAN 14, 2019

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a Bluetooth LE Module.

This test report addresses the DTS (BLE) operational mode.

5.2. MAXIMUM OUTPUT POWER

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

Fr:quency - Power Output Power| Output Power
ode
ange Mode
[MHz] [dBm] [mW]
2402 - 2480 BLE Peak 6.777 4.76
Average 6.670 4.65
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an internal antenna, with a maximum gain of 3.8 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 X orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in X orientation.
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DATE: JAN 14, 2019

5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Data Cable N/A N/A N/A N/A
Laptop PC HP HP ProBook 440 G3 5CD7182ZL2 N/A
Adaptor LITE-ON PPPO19L-S 7304061501 N/A
/O CABLES

DC Power . .
1 Mini-USB Shielded 1.0m N/A
& Data
2 DC Power DC jack Shielded 1.2m N/A
3 AC line AC Unshielded 1.2m N/A
TEST SETUP

The EUT was connected to the Jig and the Laptop PC during the tests.
Test software exercised the EUT to enable BLE mode.
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SETUP DIAGRAM FOR TESTS (CONDUCTED TEST SETUP)

LAPTOP PC

AC ADAPTER

MAIN POWER SOURCE
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DATE: JAN 14, 2019

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 12-04-19
Antenna, Horn, 40 GHz ETS 3116C 00168645 08-09-19
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 08-07-19
Preamplifier, 1000 MHz Sonoma 310N 341282 08-07-19
Preamplifier, 1000 MHz Sonoma 310N 351741 08-06-19
Preamplifier, 1000 MHz Sonoma 310N 370599 08-07-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-07-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-07-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-07-19
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54170614 08-06-19
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 08-06-19
Average Power Sensor Agilent/HP U2000 MY54270007 08-07-19
Attenuator PASTERNACK PE7087-10 A001 08-08-19
Attenuator PASTERNACK PE7087-10 A008 08-08-19
Attenuator PASTERNACK PE7087-10 2 08-07-19
EMI Test Receive, 40 GHz R&S ESU40 100439 08-06-19
EMI Test Receive, 40 GHz R&S ESU40 100457 08-06-19
EMI Test Receive, 44 GHz R&S ESW44 101590 08-06-19
EMI Test Receive, 3 GHz R&S ESR3 101832 08-06-19
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-07-19
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-07-19
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 08-06-19
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-07-19
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-07-19
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-06-19
High Pass Filter 6GHz Micro-Tronics HPS17542 009 08-07-19
High Pass Filter 6GHz Micro-Tronics HPS17542 016 08-07-19
High Pass Filter 6GHz Micro-Tronics HPS17542 021 08-06-19
Antenna, Loop, 9kHz-30MHz R&S HFH2-72 100418 10-26-19
LISN R&S ENV-216 101837 08-09-19
UL Software

Description Manufacturer Model Version

Radiated software uL UL EMC Ver 9.5

AC Line Conducted software uL UL EMC Ver 9.5
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7. REFERENCE MEASUREMENT RESULTS

7.1. ON TIME AND DUTY CYCLE RESULTS

LIMITS

None: for reporting purposes only.

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
BLE | 0500 | 0500 | 1.000 | 100.0% | 0.00 | 0010
] Trig: FresRun #Avg Type: RMS T PE EREK]

10 dBidiv Ref 20.00 dBm
Log

Center 2.440000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 500.0 ms (20001 pts)

sTATUS

msa
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DATE: JAN 14, 2019

LIMITS

None; for reporting purposes only.

99% BANDWIDTH

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
ehonne] Frequency 99% Bandwidth
[MHz] [MHz]
Low 2402 2.045
Mid 2440 2,019
High 2480 5071
Worst 2071
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99% BANDWIDTH PLOTS

Low CH

RersightSpectram Anslyzes - Occupied BW
RL | 5 [

SENSE:IN I AL 1GN AUTO
Center Freq: 2.402000000 GHz

s Trig: FreeRun

Lo
08:03:34 PM Oct 04, 2018
Radio Std: None

Middle CH

High CH

#IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
og
I I
| |
Center 2.402 GHz Span 5 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 7.03 dBm
2.0449 MHz
Transmit Freq Error 2.973 kHz OBW Power 99.00 %
x dB Bandwidth 1.214 MHz x dB -6.00 dB
sc —
Keysight Spectrum Analyzer - Occupied BW b l-en]
RL [ 2 ORRE SENSE:IN | ALIGN AUTO 0B:02:53 PM Oct 04, 2018
Center Freq: 2.440000000 GHz Radio Std: None
s Trig: FreeRun
HFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
|
1
Center 2.44 GHz Span 5 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 7.26 dBm
2.0185 MHz
Transmit Freq Error 6.052 kHz OBW Power 99.00 %
x dB Bandwidth 1.178 MHz x dB -6.00 dB
sc —
Keysight Spectrum Analyzer - Occupied BW b l-en]
RL [ 2 ORRE SENSE:IN [ ALIGN AUTO 0B:02:21 PM Oct 04, 2018
Center Freq: 2480000000 GHz Radio Std: None
s Trig: FreeRun
HFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
|
| |
|
|
Center 2.48 GHz Span 5 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 6.47 dBm
2.0713 MHz
Transmit Freq Error -5.368 kHz OBW Power 99.00 %
x dB Bandwidth 1.169 MHz x dB -6.00 dB
sc —
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8. MEASUREMENT METHODS
6 dB BW : KDB 558074 D01 v05, Section 8.2.

OUTPUT POWER : KDB 558074 D01 v05, Section 8.3.1.1

POWER SPECTRAL DENSITY : KDB 558074 D01 v05, Section 8.4.

Out-of-band EMISSIONS (Conducted) : KDB 558074 D01 v05, Section 8.5.

Out-of-band EMISSIONS IN NON-RESTRICTED BANDS: KDB 558074 D01 v05, Section 8.5.

Out-of-band EMISSIONS IN RESTRICTED BANDS : KDB 558074 D01 v05, Section 8.6.
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9. SUMMARY TABLE

FCC Part Test Description Test Limit Test Test Result
Section Condition
15.247 Occupied Band width (6dB) >500KHz Pass
@)
2.1051, |[Band Edge / Conducted Spurious
15.247 (d) |Emission -20dBe Pass
15,247 Conducted
| TX conducted output power <30dBm Pass
(b)(3)
15.247 (e) |PSD <8dBm Pass
AC Power Line conducted . Power Line
15.207 (a) eMiSSIONS Section 10 conducted Pass
15.205, . . . .
15.209 Radiated Spurious Emission < 54dBuVv/m(Av) Radiated Pass
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10. ANTENNA PORT TEST RESULTS

10.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

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

TEST PROCEDURE

Reference to KDB 558074 D01 15.247 Meas Guidance v05: 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
[MHZz] [kHZz] [kHZz]
Low 2402 1251.23 500.0
Mid 2440 1263.56 500.0
High 2480 1264.21 500.0
Worst 1251.23 500.0
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6 dB BANDWIDTH PLOTS

E Keysight Spectrum Analyzer - Swept SA
R

[E=N =X

RF [50@ DC | CORREC |

[ SENSE:INT] |

ALTGN AUTO

| 07:58:09 PM Oct 04, 2018

Ref 20.00 dBm

PNO: Wide ~—»—  Trig: Free Run
IFGain:Low #Atten: 30 dB

#Avg Type: RMS TRacE[ 23 15 6
Avg|Hold: 100/100 TEEFW.
Mkr1 2.401 986 50 GHz

4.975 dBm

10 dBidiv
Log

1.0

-6.00 dB
—

0.00

1.251|23 MHz

-100

Low CH

Center 2.402000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 5.000 MHz
Sweep 2.667 ms (20001 pts)

STATUS

‘Spectrum Analyzer - Swept SA

=

W o
RL [ ®F

[500 DC | CORREC |

| SENSE:INT]

ALIGN AUTO |

10 dB/div  Ref 20.00 dBm
Log

PNO: Wide ~—#— Irig: FreeRun
IFGainiLow #Atten: 30 dB

#Avg Type: RMS
Avg|Hold: 1001100

Mkr1 2.439 981 75 GHz
4.893 dBm

1.0

-6.00 dB

0.00

4,263 56 MHz

-100

Middle CH

Center 2.440000 GHz
#Res BW 100 kHz

nsc

#VBW 300 kHz

Span 5.000 MHz
Sweep 2.667 ms (20001 pts)

STATUS

=N

BN Keysight Spectrum Analyzer - Swept SA
RL | RF

[50Q DC | CORREC |

[ SENSE:INT] [

ALTGN AUTO | 08:01:17 PM Oct 04, 2018

10 dBidiv. Ref 20.00 dBm
Log

PNOTWide —»  Trig: Free Run
IFGain:Low #Atten: 30 dB

TRACE[] 03456
TYPE|M -
DeT|P

Mkr1 2.479 990 50 GHz
4.578 dBm

#Avg Type: RMS
Avg|Hold: 1001100

1.0

-6.00 (B

0.00

-
1,264, 21 MHz

-10.0

High CH

Center 2.480000 GHz
#Res BW 100 kHz

nsc

#VBW 300 kHz

Span 5.000 MHz
Sweep 2.667 ms (20001 pts)

STATUS
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FCC ID: 2AR3A-ITM-S-B

DATE: JAN 14, 2019

10.2.

LIMITS

OUTPUT POWER

FCC §15.247 (b)

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

Peak power is measured using KDB558074 D01 15.247 Meas Guidance v05 under section

8.3.1.1(Subclause 11.9.1.1 of ANSI C63.10) utilizing spectrum analyzer.

RESULTS
Channel Frequency Peak Power Reading Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 2402 6.777 30.000 -23.223
Mid 2440 6.750 30.000 -23.250
High 2480 6.441 30.000 -23.559
Worst 6.777 30.000 -23.223
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REPORT NO: 4788656432-E1V2 DATE: JAN 14, 2019
FCC ID: 2AR3A-ITM-S-B

OUTPUT POWER PLOTS

[ Keysight Spectrum Analyzer - Swept SA =R
RL | RF [50@ DC | CORREC | [ SENSE:INT] | ALIGNAUTO | 08:05:15 PM Oct 04, 2018
] #Avg Type: RMS TRACE[ 23456
PNO Fast —»— Trig: FreeRun Avg|Hold: 1001100 TYPE|M s
IFGain:Low #Atten: 30 dB oer|P
Mkr1 2.401 938 0 GHz
{5 geidiv_Ref 20.00 dBm 6.777 dBm
100
00
100
200 <]
Low CH
300
-400
500
£00
700
Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
s STATUS
E Keyaigt Spectrum Anslycer - Swept oA =R
RL | RE [500 DC | CORREC | | SENSE:INT] [ ALIGN AUTO | 08:05:59 PM Oct 04, 2018
] #Avg Type: RMS TRACE[T 3156
PNO-Fast —+— Trig: FreeRun Avg|Hold: 1001100 TYREIM
IFGain:Low #Atten: 30 dB oerfP
Mkr1 2.439 777 5 GHz
j0deidi__Ref 20.00 dBm 6.750 dBm
°g
A
100 )
00
00
. 200
Middle CH
300
-0
500
800
700
Center 2.440000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
s sTATUS|
[ Keysight Spectrum Analyzer - Swept SA (=R
RL RF [50Q DC | CORREC | [ SENSE:INT] ALIGN AUTO 08:06:27 PM Oct 04, 2018
| #Avg Type: RMS TRAcE[; 23158
PNO Fast —» Trig: FreeRun Avg|Hold: 1001100 TYPE|M WAy
IFGain:Low #Atten: 30 dB oe|
Mkr1 2.479 710 5 GHz
{9 geidiv__Ref 20.00 dBm 6.441 dBm
100 6
00
-0
. 200
High CH
300
400
500
£00
700
Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
= STATUS
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REPORT NO: 4788656432-E1V2
FCC ID: 2AR3A-ITM-S-B

DATE: JAN 14, 2019

10.3. 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.

Channel Frequency AV power AV power
[MHZz] [dBm] [mW]
Low 2402 6.670 4.645
Middle 2440 6.580 4.550
High 2480 6.240 4.207
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FCC ID: 2AR3A-ITM-S-B

DATE: JAN 14, 2019

10.4.

LIMITS

PSD

FCC 8§815.247

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

Peak power is measured using KDB558074 D01 15.247 Meas Guidance vO5 under section
8.4(Subclause 11.10 of ANSI C63.10) utilizing spectrum analyzer.

RESULTS
Frequency PSD Limit Margin
Channel
[MHz] [dBm/3kHz] | [dBm/3kHz] [dB]
Low 2402 -7.37 8.00 -15.37
Mid 2440 -7.30 8.00 -15.30
High 2480 -8.08 8.00 -16.08
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POWER SPECTRAL DENSITY PLOTS

Low CH

[E=SRE=EE

Bl Keysight Spectrum Analyzer - Swept SA
R

| RF [50@ DC CORREC |

[ SENSE:INT]

ALIGN AUTO | 08:09:22 PM Oct 04, 2018

10 dBidiv. Ref 20.00 dBm
Log

Center Freq 2.402000000 GHz

PNO: Wide —»— 17ig: FreeRun

IFGain:Low Atten: 30 dB

#Avg Type: RMS TRACE[ 23 15 6
Avg|Hold: 100/100 T;:f’giﬁ—v—v—v—
Mkr1 2.401 942 18 GHz

-7.369 dBm

1.0

Center 2.402000 GHz
#Res BW 3.0 kHz

se

#VBW 10 kHz

Span 3.067 MHz
Sweep 97.33 ms (20001 pts)

STATUS

Middle CH

BE Keysight Spectrom Anclyeer - Swept 52

=SSR

500 DC

CORREC |

| SENSE:INT]

ALIGN AUTO | 08:10:13 PM Oct 04, 2018

RL RF
Center Freq 2.440000000 GHz

PNO: Wide —— 1Tig: FreeRun

#Avg Type: RMS TRACE| 3456
Avg|Hold: 100/100 TYPE[M
DeT|P

High CH

10 dBidiv. Ref 20.00 dBm
Log

PNOTWide —» Trig: FreeRun
IFGain:Low Atten: 30 dB

IFGain:Low Atten: 30 dB
MKr1 2.439 942 02 GHz
10 deidiv Ref 20.00 dBm -7.297 dBm
100
0m ‘
0.0 - ‘
200 — ]
300
-4n0
£0.0
600
700
Center 2.440000 GHz Span 3.028 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 97.33 ms (20001 pts)
usa [sTarus|
[ Keysight Spectrum Analyzer - Swept SA (=R
R | RF [50Q DC | CORREC | [ SENSE:INT] ALIGNAUTO | 08:11:01 PM Oct 04, 2018
#Avg Type: RMS TRAcE[[0355 6

TYPE|M
oeT|

AvglHold: 1001100

Mkr1 2.479 941 90 GHz
-8.081 dBm

1.0

Center 2.480000 GHz
#Res BW 3.0 kHz

msc

#VBW 10 kHz

Span 3.107 MHz
Sweep 08.67 ms (20001 pts)

STATUS
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REPORT NO: 4788656432-E1V2 DATE: JAN 14, 2019
FCC ID: 2AR3A-ITM-S-B

10.5. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with RBW = 100 kHz, VBW = 300
kHz, peak detector, and max hold. Measurements utilizing these settings are made of the in-
band reference level, bandedge (where measurements to the general radiated limits will not be
made) and out-of-band emissions.
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RESULTS

BANDEDGE & SPURIOUS EMISSIONS, LOW CHANNEL

BN Keysight Spectrum Analyzer - Swept SA @ll@/\ﬂ_ [ ]
RL | RF |s0e opc [ CoRREC | [ SENSE:INT] [ ALIGN AUTO | 08:15:38 PM Oct 04, 2018
r #Avg Type: RMS TRACE] 3456
PNO: Wide —w—  Trig: FreeRun Avg|Hold: 100/100 TYPE MR
IFGain:Low Atten: 30 dB DET|P
Mkr1 2.399 969 5§ GHz
19gBidiv_Ref 20.00 dBm -28.152 dBm
100
0.00
100
-15.12 dBm)|
Low CH 00
BandEdge .
-40.0
0.0 - |
Frifi] T mem— S
700
Center 2.400000 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
IMSG ISTATUS
B Keysight Spectrum Analyzer - Swept SA (==
RL | RF |s0e opc [ CoRREC | [ SENSE:INT] [ ALIGN AUTO | 08:20:40 PM Oct 04, 2018
r ‘ #Avg Type: RMS TRACE] 6
PNO: Fast —»— 1rig: FreeRun Avg|Hold: 100/100 TYPE|MY 4
IFGain:Low Atten: 30 dB DET|P
MKr3 26.091 0 GHz
10,95/ __Ref 20.00 dBm -51.030 dBm
100
0.00
n 15,12 dn|
200
300
-40.0 .
Low CH -
S . 600 ——mm - = - B
purious il
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
N f 2.4017 GHz 4.459 dBm
N f 9.610 2 GHz -51.137 dBm
N f 26.091 0 GHz -51.030 dBm
I ] N
IMSG ISTATUS
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SPURIOUS EMISSIONS, MID CHANNEL

Middle CH
BandEdge

E Keysight Spectrum Analyzer - Swept SA

Tl =] |

RL | RF HEEH

[ CoRREC | [ SENSE:INT]

ALIGN AUTO

08:13:38 PMOct 04, 2018

10 ¢dBidiv - Ref 20.00 dBm
Log

PNO: Wide —w—  Trig: FreeRun
IFGain:Low Atten: 30 dB

#Avg Type: RMS
Avg|Hold: 100100

TRACE[1]2 345 6
TYPE| M WAAAAAY

peT|P
Mkr1 2.439 982 50 GHz
4.876 dBm

10.0

0.00

-100

-15.12 dB|

-200

-40.0

=500

-60.0

Center 2.440000 GHz
#Res BW 100 kHz

MSG

Middle CH
Spurious

BE Keysight Spectrum Analyzer - Swept SA

#VBW 300 kHz

STATUS

Span 5.000 MHz
Sweep 2.667 ms (20001 pts)

| correc | [ SENSE:INT]

ALIGN AUTO

RL | RF |s0e bc

—%— Trig: FreeRun
Atten: 30 dB

PNO: Fast
IFGain:Low

#Avg Type: RMS
Avg|Hold: 100100

TRACE]
TYPE| M WAAAAAY
peT|P

Ref 20.00 dBm

Mkr3 26.279 0 GHz
-50.463 dBm

10 dBidiv
Log

100

000

-10.0

-15.12 dBm}

=200

-300

-40.0

500
E00 | - —

oo}
I

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.50 GHz
Sweep 973.3 ms (40001 pts

WA MODETRC[SC] X [ V]
f

24408 GHz

1 N 3.998 dBm

2 N f 9.757 7 GHz -52.081 dBm

N f 26.279 0 GHz -50.463 dBm
4
5
6
7
8
9
10
1

FUNCTION FUNCTION WIDTH

m

i,

STATUS
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SPURIOUS EMISSIONS, HIGH CHANNEL

E Keysight Spectrum Analyzer - Swept SA

Tl =] |

RL | RF HEEH

[ CoRREC | [ SENSE:INT]

[ ALIGN AUTO

08:16:39 PMOct 04, 2018

PNO: Wide —w—  Trig: FreeRun

#Avg Type: RMS
Avg|Hold: 100100

TRACE| 3456
TYPE| MisAArARY:

IFGain:Low Atten: 30 dB DET|P
Mkr1 2.483 984 0 GHz
1L%gBldiv Ref 20.00 dBm -53.472 dBm
100
0.00
100
-15.12 dBm)|
High CH
BandEdge .
400
500 .
600 w L )
700
Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
IMSG ISTATUS
BE Keysight Spectrum Analyzer - Swept SA
RL | RF [soe bpc | CORREC | [ SENSE:INT] ALIGN AUTO | 08:26:42 PM Oct 0
r ‘ #Avg Type: RMS TRACE]
PNO: Fast —»— 1rig: FreeRun Avg|Hold: 100/100 TYPE| MFARARAA
IFGain:Low Atten: 30dB peT|P
Mkr3 26.102 3 GHz
1L%gdBldiv Ref 20.00 dBm -50.247 dBm
100
0.00
e 1% 12 a)
200
300
-40.0 ’
High CH
. 0.0 SR - AN
Spurious o

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.50 GHz
Sweep 973.3 ms (40001 pts

WA MODETRC[SC] X [ V]
f

24798 GHz

FUNCTION FUNCTION WIDTH

m

1 N 4.032dBm
2 N f 9.917 9 GHz -52.272 dBm
N f 26.102 3 GHz -50.247 dBm
4
5
6
7
8
9
10
11
<[ i
WSG STATUS
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FCC ID: 2AR3A-ITM-S-B

11. RADIATED TEST RESULTS

11.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

Limits for radiated disturbance of an intentional radiator
Frequency range (MHz) Limits (uVv/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: 4788656432-E1V2 DATE: JAN 14, 2019
FCC ID: 2AR3A-ITM-S-B

TEST PROCEDURE

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

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

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 3 MHz for peak measurements and add duty cycle factor for average
measurements. (Restriced bandedge, Final detection of spurious harmonic emissions)Duty
cycle factor = 10 log (1/x). For this sample: DCF = 10log(1/1)= 0dB

(Spectrum Analyzer round it up to 0dB)

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 area 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
RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

~UL SUWON Laob Chamber

2 Oct 2818 15:23:36

Restricted Bandedge

Project Number

115 Client
Config:
Mode :BLE_BE _H_2482
185 Tested by:45585
.
g A
3 A
i 85
: B
N
5 -
0 7 =
- -
-~ i
S »
~N
3 65 _—
o
3 o
55l fyerage Limit (dBuUym) i | w
Kk b oA s b / Mo
45 |
3 ] \
P, P, Mmoo
3 =
2.31 18.5MH=z/ 2.415
Frequency (GHz)
Wonge (BHz) RBU/VBL Ref/Attn Det/ﬂvg Mode Sweep Pts  #Sups/Mode Position Range (GHz) RBU/VBL Ref/Attn Det/ﬂvg Mode Sweep Pts  #Sups/Mode Position
1:2.31-2.415 1M(-6dB) /3M 1n2ss PEGK/Lnngr—deea Fmsec(futo) 8881 MAKH 144 degs 145 2:2731-2.415 1MC-6cB) /M 12/5 AUER/Plar kngF‘ S)  35mseclhuto) 8881 18BTAUG 144 degs. 145 ¢
Marke Frequency Mete Det 3117_00168717 10dB([dB] DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading. Reading. (dB) (dB) (Degs) (em)
(dBuv) (dBuV/m)
1 *2.39 44.99 Pk 317 -25.5 0 51.19 74 -22.81 144 145 H
2 *2.39 46.6 Pk 31.7 -25.5 (] 52.8 - - 74 -21.2 144 145 H
3 2.39 35.09 RMS 31.7 -25.5 (] 41.29 54 -12.71 144 145 H
4 *2.39 35.39 RMS 317 -25.5 0 41.59 54 -12.41 144 145 H

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

Page 30 of 52

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

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.

FORM ID: FCC_15C




REPORT NO: 4788656432-E1V2 DATE: JAN 14, 2019
FCC ID: 2AR3A-ITM-S-B

VERTICAL PEAK AND AVERAGE PLOT

1ZRUL SUWON Lab Chamber 2 Oct 2818 15:34:48
Restricted Bondedge
Project Number
115 Client:
Config
Mode :BLE_BE_U_2482
185 Tested by 45585
9 =
- |
4]
385 |
\f
L o
3 |
75 "
= |
£ f
3 |
3 g5 |
3 /
o
v f
55l Average Linit (dBul/m) | ;
(= J il
5
o g A P b -
45 ; :
; B ;
35
2. 31 14.5MHz/ 2.415
Frequency (GHz)
Range (GHz) RBU/UBU Ref/Bttn  Det/Avg Mode Sweep Fis  #Swps/Mode Position Range (6Hz) RBU/UBL Ref/Bttn  Det/Avg Made Sweep Pts  #Swps/Mode Position
31 1M(-6dI M " Logl U (f 80 M 9 de 01
Marker Frequency Meter Det 3117_00168717 10dB[dB] DC Corr (dB) Corrected “Average Limit (dBuV/m) Margin Peak Limit (dBuv/m) PK Margin “Azimuth Height Polarity
(GHz) Reading Reading (dB) (dB) (Degs) (em)
(dBuV) (dBuV/m)
1 *2.39 44.63 Pk 317 255 0 50.83 B - 74 23.17 169 391 v
2 *2.353 46.27 Pk 316 25.7 0 52.17 B B 74 21.83 169 391 v
3 *2.39 34.14 RMS 317 255 0 40.34 54 13.66 B B 169 391 v
4 *2.39 3456 RMS 317 255 0 40.76 54 13.24 B B 169 391 v

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

Page 31 of 52

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C
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: 4788656432-E1V2 DATE: JAN 14, 2019
FCC ID: 2AR3A-ITM-S-B

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:LJL SUWON Lab Chamber 2 Oct 2818 15:47:34
Restricted Bandedge
- Project Number
1 Client:
Config:
Mode : BLE_BE_H_248@
195 Tested by:45585
g =
¥ 85 /-
; \
] B
(L) 5 J ‘
T 7 | |
3 65 |
5 } \
@
] \
- /’( \ Average Limit (dBuU/m)
55 f i
I T gtk Ao AAHB b
45 \B P
N, S RN 2N .y
3 =
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Range (6Hz) REU/UBlI Ref/Attn  Det/Avg Mode Sucep Pls  #oups/fode  Position Range (6Hz) REW/UBIL Ref/fttn  Det/Avg Mode Sueep Pt 5ups/fode  Position
1:2.46-2.563  IMC-6dB)/A 112/5 PEAK/LogPur-Video  Fmsec(utc) 8001 NAKH 104 degs 135 | 2:2.46-2.53  INC6B)/AM  112/5  RUER/Pur Aug(RNS) Fomecc(huto) SOBI  1BBTAL 144 dege 135 on
‘Marker Frequency Meter Det 3117_00168717 10dB[dB] 'DC Corr (dB) Corrected “Average Limit (dBuV/m) ‘Margin ‘Peak Limit (dBuV/m) PK Margin “Azimuth Height Polarity
(GH2) Reading Reading (@8) (@B) (Degs) (em)
(dBuv) (dBuV/m)
1 *2.484 43.67 Pk 31.9 253 0 50.27 - - 74 -23.73 144 135 H
2 2528 46.01 Pk 32 252 0 52.81 B 74 2119 144 135 H
3 *2.484 33.68 RMS 31.9 253 0 40.28 54 -13.72 - - 144, 135 H
4 *2.491 34.88 RMS 31.9 -25.2 0 41.58 54 -12.42 - - 144 135 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4788656432-E1V2 DATE: JAN 14, 2019
FCC ID: 2AR3A-ITM-S-B

VERTICAL PEAK AND AVERAGE PLOT

1ZKUL SUWON Lab Chamber 2 Oct 2818 16:00:08
Restricted Bondedge
- Project Number:
T Client:
Config:
Mode:BLE_BE_U_2480
105 Tested by:45585
g5
e
>
C
[
> 75
G
3
3 5
2 6
<
Average Limit CdBul/m)
55 |
I \ =]
op lwhjn..m.n AJ;._..“J éﬁ“’“‘ il il n .nw.':v“".v I‘ \l " r\’u { wr Wlhae L \m‘u'» L’_Lr\“"u" | il i | WWMWMWMWMM
45 |
3 4 |
& 5,
35
2.46 18. 3MH=z/ 2.563
Frequency (GHz)
Range (6Hz) RE/UBl] Ref/Attn  Det/Avg Mode Sueep Pis foups/fode  Position Range (6Hz) REW/UBIL Ref/fittn  Det/Avg Mode Sueep Pts  H5ups/Mode Position
2 46-2.563 WCBdB)/H  112/5  PEAK/LogPur-Vides meec(futo) BEAI  MAKH 53 degs 186
Warker Frequency Meter Det 3117_00168717 1048(dB] DC Corr (d8) Corrected ‘Average Limit (dBoV/m) Margin Peak Limit (dBuv/m) K Margin dimuth Height Polarity
(GH2) Reading Reading (d8) (d8) (Degs) (em)
(dBuy) (dBuV/m)
1 *2.484 42.62 Pk 31.9 -25.3 0 49.22 - - 74 -24.78 153 106 \
2 2.561 46.36 Pk 32 -25.2 0 53.16 - - 74 -20.84 153 106 A\
3 *2.484 33.19 RMS 319 -25.3 0 39.79 54 -14.21 - - 153 106 v
4 *2.491 33.65 RMS 319 -25.2 0 40.35 54 -13.65 - - 153 106 A

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4788656432-E1V2

FCC ID: 2AR3A-ITM-S-B

DATE: JAN 14, 2019

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

! 1@UL SUWON Lab Chamber 2 Oct 2B18 14:08:44
Rodioted Emissions 3-Meters
Project Number:
168 Client:
Config:
Mode BLE_HARM 2402
ag Tested by:45585
88
T
Tt 70
o
N
&
2 68
- Avg Limit (dBuU/m>
£
~
3 50 1
% . i 5
,,,,,,,,,,,, g 1 i
48|, T d
o | | [w] s
Ak
LA
368
20
1 18 18
Frequency (GHz)
Range (&) REU/EH Ref/Attn  Det/Avg fode Sueep Pls  Fups/liode FPosition Ronge (&) REU/EH Ref/Attn  Det/Avg fade Sweep Pts Hups/fiods Position
1:1-3 M(-6d8) /38K 112/18  PEAK/LogPur-Uideo BBmsec(Auto) BAAI  MAXH 8-360degs 250 3:3-18 MC-6081/38  87/8 PEAK/LogPur-Videa  SBBnsec(Auto) 16k  MAX -360degs 230 of
| 1@UL SUWON Lab Chamber 1 2 Oct 2818 14:08:44
Rodioted Emissions 3-Meters
Project Number:
100 Clisnt:
Config:
Mode:BLE_HARM_2482
90 Tested by: 45585
88
579
"
C
o
> 668
2 fvg Limit (dBuU/m)
~
EREC!
< 2
- o 5
o
A8 4
ol
368
268
1 18 18
Frequency (GHz)
Range (62) REU/EH Ref/Attn  Det/Avg fode Swecp Pis fups/liode FPosition Fange (&) REW/EH Ref/Attn  Det/Avg Node Sweep Pts #ups/fiods  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: 4788656432-E1V2 DATE: JAN 14, 2019
FCC ID: 2AR3A-ITM-S-B

LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117_00168717 3GHz_HP[dB] DC Corr (dB) Corrected ‘Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) Margin Azimuth Height Polarity
(GHz) Reading Reading (d8) (dB) (Degs) (em)
(dBuv) (dBuv/m)
1 * 4.805 44.33 PK 34.2 -31.4 0 47.13 - - 74 -26.87 0-360 150 H
3 7.203 30.32 PK 35.8 -27.9 0 38.22 - - 74 -35.78 0-360 150 H
6 9.61 29.96 PK 37 -23.1 0 43.86 74 -30.14 0-360 250 H
2 4.805 41.58 PK 34.2 -31.4 0 44.38 - - 74 -29.62 0-360 250 \
4 7.207 29.58 PK 35.8 -27.9 0 37.48 - - 74 -36.52 0-360 250 \
S 9.61 28.66 PK 37 -23.1 0 42.56 - - 74 -31.44 0-360 250 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK — Peak Detector

Radiated Emissions

Frequency Meter Det 3117_00168717 3GHz_HP[dB] DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
* 4.805 50.61 PK2 34.2 -31.4 0 53.41 - - 74 -20.59 117 115 H
*4.805 43.37 MAv1 34.2 -31.4 0 46.17 54 -7.83 - 117 115 H
*4.805 52.05 PK2 34.2 -31.4 0 54.85 - - 74 -19.15 224 379 A
* 4.805 45.05 MAv1 34.2 -31.4 0 47.85 54 -6.15 - - 224 379 v
9.61 39.85 PK2 37 -23.1 0 53.75 - - 74 -20.25 55 352 H
9.606 37.9 PK2 37 231 0 51.8 - - 74 222 160 276 Vv

* - 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: 4788656432-E1V2
FCC ID: 2AR3A-ITM-S-B

DATE: JAN 14, 2019

MID CHANNEL HORIZONTAL

| IQUL SUWON Lab Chamber | 2 Oct 2818 16:40:58
Rodioted Emissions 3-Meters
Project Number:
100 Clizne.
Config:
Mode :BLE_HARM_2448
ag Tested by: 45585
88
T
T 78
o
N
]
2 68
= Avg Limit (dBul/m)
£
> 5@ .
2 1
S i E:
S . 5
AL &4 N/
Hibcnsphnt Ly
Mkl
e denbb
3@
28
1 18 18
Frequency (GHz)
Range (6H2) REU/UBN Ref/Attn  Det/Avg fode Sueep Pts  Fwps/fode Fosition Range (62) B/l Ref/Attn  Det/Avg Node Sueep Pts ¥5ups/fode  FPosition ]
1:1-3 1M(-6dB) /38K 1z/1e PEAK/LogPur-Video  8@msec(futo) 6881 HAXH B-368degs 158 3:3-18 1MC-60B) /38K 87/8 PEAK/LogPur-Videa  58Bmsec(Auto) |6k MAXH B-36@degs 150 o
! 1@UL SUWON Lab Chamber 2 Oct 2818 16:406:58
Rodioted Emissions 3-Meters
Project Number:
160 Client:
Config:
Mode :BLE_HARM 2440
ag Tested by:45585
80
5 70
>
C
o
> 6B
T Avg Limit (dBuU/m)
~
> s
[an}
o
408 2 ©
a
368
28
1 18 18
Frequency (GHz)
Range (&) REUAVE Ref/Attn  Det/Avg flode Sueep Pls  Fups/fode Fosition Range (&) REW/H Ref/Rttn  Det/Avg Node Sueep Pts  Sups/fode Fosition ]

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 4788656432-E1V2 DATE: JAN 14, 2019
FCC ID: 2AR3A-ITM-S-B

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117_00168717 3GHz_HP(dB] DC Corr (dB) Corrected ‘Avg Limit (dBuv/m) Margin Peak Limit (dBuV/m) Margin Azimuth Height Polarity
(GHz) Reading Reading (d8) (dB) (Degs) (em)
(dBuv) (dBuv/m)
1 *4.881 42.99 PK 34.2 -31.5 0 45.69 - - 74 -28.31 0-360 150 H
4 *7.325 28.6 PK 35.8 -27.3 0 37.1 - - 74 -36.9 0-360 150 H
S 9.762 27.46 PK 37.2 -23.9 0 40.76 - - 74 -33.24 0-360 250 H
2 *4.881 39.72 PK 34.2 -315 0 42.42 - - 74 -31.58 0-360 250 \
3 *7.32 28.81 PK 35.8 -27.3 0 37.31 - - 74 -36.69 0-360 250 \
6 9.761 26.49 PK 37.2 -23.9 0 39.79 - - 74 -34.21 0-360 250 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK — Peak Detector

Radiated Emissions

Frequency Meter Det 3117_00168717 3GHz_HP[dB] DC Corr (dB) Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*4.879 50.74 PK2 34.2 -31.5 0 53.44 - - 74 -20.56 29 115 H
*4.879 43.68 MAv1 34.2 -31.5 0 46.38 54 -7.62 - 29 115 H
*4.881 50.98 PK2 34.2 -31.5 0 53.68 - - 74 -20.32 133 346 A
*4.879 43.85 MAv1 34.2 -31.5 0 46.55 54 -7.45 - - 133 346 \%

* - 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: 4788656432-E1V2
FCC ID: 2AR3A-ITM-S-B

DATE: JAN 14, 2019

HIGH CHANNEL HORIZONTAL

! 1@UL SUWON Lab Chamber 2 Oct 2818 16:83:47
Rodioted Emissions 3-Meters
Project Number:
169 Client:
Config:
Mode :BLE_HARM 2480
9@ Tested by: 45585
80
T
Tt 78
o
N
&
2 68
_ Avg Limit (dBuU/m>
13
£
a
2 508 i
o q 5
49 T 4 o
A
AP AN
3@
26
1 18 18
Frequency (GHz)
Range (&) REU/EH Ref/Attn  Det/Avg fode Sueep Pls  Fups/lode FPosition Ronge (&) ] Ref/Attn  Det/Avg fade Sweep Pts Hups/fiods Position
13 IN(-646)/38k  112/18  PEAK/LogPur-Video GBmsec(Auto) 681  HAXH §-360degs 258 3:3-18 IHC-6B) /38 87/8 PERK/LooPur—Vide  SBfnsec(iuto) 16k  HAXH 8-368degs 256 o
! 1@UL SUWON Lab Chamber 2 Oct 2018 16:03:47
Rodioted Emissions 3-Meters
Project Number:
180 Client:
Config:
Mode:BLE_HARM_2480
9@ Tested biy: 45585
88
570
"
L
)
> 68
i~ Avg Limit (dBulU/m)
>
% 508
- 2
a g
40 3
a
30
268
1 18 18
Frequency (GHz)
Range (62) REUAEU Ref/Attn  Det/Avg fode Sueep Pla  ¥ops/Mode FPosition Ronge (@) REW/UH Ref/Attn  Det/Avg Node Sueep Pts  %oups/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: 4788656432-E1V2 DATE: JAN 14, 2019
FCC ID: 2AR3A-ITM-S-B

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 311700168717 3GHz_HP(dB] DC Corr (dB) Corrected ‘Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) Margin Azimuth Height Polarity
(GH) Reading Reading (d8) (d8) (Degs) (cm)
(dBuv) (dBuv/m)
1 *4.959 43.38 PK 34.2 -31.4 0 46.18 - - 74 -27.82 0-360 150 H
4 *7.441 30.19 PK 35.8 -27 0 38.99 - - 74 -35.01 0-360 250 H
5 9.916 25.44 PK 375 -22.3 0 40.64 - - 74 -33.36 0-360 150 H
2 * 4,959 40.24 PK 34.2 -31.4 0 43.04 - - 74 -30.96 0-360 250 \
3 *7.443 28.79 PK 35.8 -27 0 37.59 - - 74 -36.41 0-360 150 \
6 9.918 25.11 PK 375 -22.3 0 40.31 - - 74 -33.69 0-360 250 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK — Peak Detector

Radiated Emissions

Frequency Meter Det 3117_00168717 3GHz_HP[dB] DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*4.961 49.05 PK2 34.2 -31.4 0 51.85 - - 74 -22.15 152 162 H
*4.959 41.27 MAv1 34.2 -31.4 0 44.07 54 -9.93 - - 152 162 H
*4.961 49.25 PK2 34.2 -31.4 0 52.05 - - 74 -21.95 131 301 \%
*4.959 42.02 MAv1 34.2 -31.4 0 44.82 54 -9.18 - - 131 301 A

* - 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: 4788656432-E1V2
FCC ID: 2AR3A-ITM-S-B

DATE: JAN 14, 2019

11.3.

WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

~UL SUWON Lab Chamber

4 Oct 2818 18:33:54

9
Roadiated Emissions — 3 Meters
Project Number:
85 Client:
Config
Mode :Below_16_BLE
75 Tested by:45585
65
T
t 55
o
N
C
0 45
T APkt e BTt
5
> 35
3
@
Kl
25
T s
ey i WWMWM
5
=
34 199 1880
Frequency (MHz)
Range Reu/UBH Ref/Atn  Det/Avg Fode Swoep Pls  foups/fods Position Range () REW/EH Ref/Attn  Det/Avg Made Swoep Pts #upsifiods Position
1:30-1688 120(-6dB)/3B0K |87/28  PEAK/LogPur-Video  165nsectAuto) 1Bk HAXH 8-368degs H
9:UL SUWON Lab Chamber 4 Oct 2818 18:33:54
Roadiated Emissions — 3 Meters
Project Number:
85 Client:
Conf Ig:
Mode Be low_16_BLE
75 Tested by:45585
65
5 55
{ F
14
I
> 45 § . h
APkt Bt i
e
3 |
I '
2 3 W
T
- 5 " L
25la 3 & msenbabi A
T al WAL by L “"&“W# b M L
. b P
=
34 188 1880
Frequency (MHz)
Rongs () Re/UBH Ref/Atn  Det/Avg Fode Swoep Pis ¥oups/fods Position Range () REW/BH Ref/Attn  Det/Avg Made Swcep Pts #ups/fiods Position
2:3-100 120k (—6dB)/300k 187/20 PEOK/LogPur-Vidk  165meco(duto) [Bk MMM B-3fdegs U
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REPORT NO: 4788656432-E1V2 DATE: JAN 14, 2019
FCC ID: 2AR3A-ITM-S-B

BELOW 1 GHz TABLE

Trace Markers

Marker Frequency Meter Det VULB9163_750 Below_1G[dB] Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *127.97 41.88 Pk 14.5 -29.3 27.08 43.52 -16.44 0-360 200 H
2 224 39.62 Pk 17.8 -28.3 29.12 46.02 -16.9 0-360 100 H
3 619.857 36.01 Pk 25.5 -26 35.51 46.02 -10.51 0-360 100 H
4 31.067 40.31 Pk 15.7 -30.9 25.11 40 -14.89 0-360 100 Vv
5 39.894 38.92 Pk 18.6 -30.7 26.82 40 -13.18 0-360 100 Vv
6 106.63 35.45 Pk 17.7 -29.6 23.55 43.52 -19.97 0-360 400 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 4788656432-E1V2 DATE: JAN 14, 2019
FCC ID: 2AR3A-ITM-S-B

12. 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 to 56 56 to 46
0.5-5 Rl 46
5-30 Gl S0
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.
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REPORT NO: 4788656432-E1V2 DATE: JAN 14, 2019
FCC ID: 2AR3A-ITM-S-B

RESULTS

WORST EMISSIONS

188UL SUWON Lab AC Shield Room 5 Oct 2818 12:14:54
Conducted RFI Uoltage
Project No:4788656432
968 Client Name:Scmsung LED
Config:EUT_NOTE PC_NOTE PC Adopter
Mode:AC |ine_BLE
50 Test by:51872
_ 7B
-
o T
§ 60 CFR 47, FCC PART {15 Gllass B 0P
o
~ 5ge
i N
o N
3 48 ‘\,w‘/ w“
I
R 1Ty :
A ATdPSin Py -SORNRR SNNONS SOURR SUU OURRUUOOUNROURRR: SOUSPRMN 1P 1 1t VISSUURRRN SURRUUOO SN SUPPRE NS SUUP SN k' OOSRORRR LN ORI
3@ LI ¥
AT Yo o
‘ l / TN TR T TR S AN LA L
20 HN Ul ! ’ﬂl‘ ﬂ i, [ -‘\WL"J“N}\‘W' ,,,,,,,
Uy ' : ‘ ;
\,/\WV W\\ “WW\; ,‘.fN my MW\M&-‘W\W i
10 W\,
15 1
Frequency (MHz)
Range (iz) REU/UBH Ref/ALtn  Det/Avg fods Sueep Pls  #oups/fods  Lobel Range (i) REW/UBl Ref/Attn  Det/Avg fiods Swesp Pte #5ups/fods  Label
15-38 k-8~ futo Pl 100800s/KHe 0950 TARTT  Phase L
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REPORT NO: 4788656432-E1V2 DATE: JAN 14, 2019

FCC ID: 2AR3A-ITM-S-B

LINE 1 RESULTS

Trace Markers

Range 1: Phase L1 .15 - 30MHz

Marker Frequency Meter Det ENV216_10183 CABLELOSS(dB) Corrected CFR 47 FCC Margin CFR 47 FCC Margin
(MHz) Reading 6_L1 Reading PART 15 Class B (dB) PART 15 Class B (dB)
(dBuv) (dB(uVolts)) QpP AV
1 .156 40.82 Pk 9.8 i 50.72 65.67 -14.95 - -
2 .156 23.36 Av 9.8 i 33.26 - - 55.67 -22.41
3 471 23.24 Pk 9.9 2 33.34 56.5 -23.16 - -
4 A77 15.79 Av 9.9 2 25.89 - - 46.39 -20.5
5 .606 18.07 Pk 9.9 2 28.17 56 -27.83 - -
6 .597 6.2 Av 9.9 2 16.3 - - 46 -29.7
7 3.831 25.23 Pk 9.7 3 35.23 56 -20.77 - -
8 3.819 13.92 Av 9.7 3 23.92 - - 46 -22.08
9 13.626 29.11 Pk 9.7 4 39.21 60 -20.79 - -
10 13.629 18.25 Av 9.7 4 28.35 - - 50 -21.65
11 23.616 20.59 Pk 9.8 4 30.79 60 -29.21 - -
12 23.622 -1.44 Av 9.8 A4 8.76 - - 50 -41.24
Pk - Peak detector
Av - Average detection
Peak/Average/RMS Emissions
Range 1: Phase L1 .15 - 30MHz
Frequency Meter Det ENV216_101836 CABLELOSS(dB) Corrected CFR 47 FCC PART Margin CFR 47 FCC PART Margin
(MHz) Reading _u Reading 15 Class B QP (dB) 15 Class B AV (dB)
(dBuv) (dB(uVolts))
.15615 19.51 Ca 9.8 1 29.41 - - 55.67 -26.26
47115 13.84 Ca 9.9 2 23.94 - - 46.49 -22.55
.60525 3.33 Ca 9.9 2 13.43 - - 46 -32.57
3.83115 11.66 Ca 9.7 3 21.66 - - 46 -24.34
13.6262 11.09 Ca 9.7 4 21.19 - - 50 -28.81
23.6168 -5.43 Ca 9.8 4 4.77 - - 50 -45.23
Ca - CISPR average detection
Quasi-Peak Emissions
Range 1: Phase L1 .15 - 30MHz
Frequency Meter Det ENV216_101836 CABLELOSS(dB) Corrected CFR 47 FCC PART Margin CFR 47 FCC PART Margin
(MHz) Reading L Reading 15 Class B QP (dB) 15 Class B AV (dB)
(dBuv) (dB(uVolts))
.15615 37.53 Qp 9.8 1 47.43 65.67 -18.24 - -
47175 20.89 Qp 9.9 2 30.99 56.48 -25.49 - -
.60525 9.28 Qp 9.9 2 19.38 56 -36.62 - -
3.83115 20.57 Qp 9.7 3 30.57 56 -25.43 - -
13.6262 19.04 Qp 9.7 A4 29.14 60 -30.86 - -
23.6162 7.36 Qp 9.8 4 17.56 60 -42.44 - -
Qp - Quasi-Peak detector
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LINE 2 RESULTS

Trace Markers

Range 2: Phase N .15 - 30MHz

Marker Frequency Meter Det ENV216_10183 CABLELOSS(dB) Corrected CFR 47 FCC Margin CFR 47 FCC Margin
(MHz) Reading 6_N Reading PART 15 Class B (dB) PART 15 Class B (dB)
(dBuVv) (dB(uVolts)) Qp AV
13 .153 44.3 Pk 9.7 Nl 54.1 65.84 -11.74 - -
14 .159 26.19 Av 9.8 1 36.09 - - 55.52 -19.43
15 465 25.32 Pk 9.8 2 35.32 56.6 -21.28 - -
16 468 13.49 Av 9.8 2 23.49 - - 46.55 -23.06
17 .585 17.25 Pk 9.8 2 27.25 56 -28.75 - -
18 .588 3.81 Av 9.8 2 13.81 - - 46 -32.19
19 3.879 23.92 Pk 9.6 3 33.82 56 -22.18 - -
20 3.87 12.23 Av 9.6 3 22.13 - - 46 -23.87
21 13.434 29.17 Pk 9.7 4 39.27 60 -20.73 - -
22 13.473 17.52 Av 9.7 4 27.62 - - 50 -22.38
23 23.589 20.81 Pk 9.8 4 31.01 60 -28.99 - -
24 23.58 -2.4 Av 9.8 4 7.8 - - 50 -42.2
Pk - Peak detector
Av - Average detection
Peak/Average/RMS Emissions
Range 2: Phase N .15 - 30MHz
Frequency Meter Det ENV216_101836 CABLELOSS(dB) Corrected CFR 47 FCC PART Margin CFR 47 FCC PART Margin
(MHz) Reading _N Reading 15 Class B QP (dB) 15 Class B AV (dB)
(dBuv) (dB(uVolts))
.15225 18.15 Ca 9.7 1 27.95 - - 55.88 -27.93
46575 10.26 Ca 9.8 2 20.26 - - 46.59 -26.33
.58515 -6.01 Ca 9.8 2 3.99 - - 46 -42.01
3.87975 8.63 Ca 9.6 3 18.53 - - 46 -27.47
13.4342 12.13 Ca 9.7 4 22.23 - - 50 -27.77
23.5892 -5.26 Ca 9.8 4 4.94 - - 50 -45.06
Ca - CISPR average detection
Quasi-Peak Emissions
Range 2: Phase N .15 - 30MHz
Frequency Meter Det ENV216_101836 CABLELOSS(dB) Corrected CFR 47 FCC PART Margin CFR 47 FCC PART Margin
(MHz) Reading _N Reading 15 Class B QP (dB) 15 Class B AV (dB)
(dBuVv) (dB(uVolts))
.15225 37.71 Qp 9.7 1 47.51 65.88 -18.37 - -
46575 17.41 Qp 9.8 2 27.41 56.59 -29.18 - -
.58425 5.33 Qp 9.8 2 15.33 56 -40.67 - -
3.87915 17.94 Qp 9.6 3 27.84 56 -28.16 - -
13.4348 19.79 Qp 9.7 4 29.89 60 -30.11 - -
23.5892 6.65 Qp 9.8 4 16.85 60 -43.15 - -

Qp - Quasi-Peak detector
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