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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM/WCDMA/LTE Phone + BT/BLE, DTS/UNII a/b/g/n/ac and ANT +
MODEL NUMBER: SM-J720M/DS, SM-J720M

SERIAL NUMBER: R38K10A6F9Z (RADIATED, Original);

R38K10A728Y, R38K10A6KCP (CONDUCTED, Original);
R38K204GQND (RADIATED, Spot check);
R38K10BCS4E (CONDUCTED, Spot check);

DATE TESTED: FEB 12, 2018 - MAR 08, 2018 (Original);
MAR 06, 2018 - MAR 08, 2018 (Spot check)
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 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:
:/;794"8'/1'-—
SungGil Park Junwhan Lee
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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1.1. INTRODUCTION OF TEST DATA REUSE

This report referenced from the FCC ID: ABLSMJ720F BLE(FCC CFR 47 Part 15C).
And the applicant takes full responsibility that the test data as referenced in this report represent
compliance for this FCC ID.

1.2. DIFFERENCE

The FCC ID: A3LSMJ720M shares the same enclosure and circuit board as FCC ID:
A3LSMTJ720F. The BLE antennas and surrounding circuitry and layout are identical between
these two units.

After confirming through preliminary radiated emissions that the performance of the FCC ID:
A3LSMJ720F remains representative of FCC ID: ABLSMJ720M. The test data of FCC ID:
A3LSMJ720F being submitted for this application to cover BLE features.

Also SM-J720M/DS and SM-J720M are same hardware, but for different number of SIM card

slot.SM-J720M has one slot and SM-J720M/DS is dual SIM version.
SM-J720M/DS used for the spot check tests.

1.3. SPOT CHECK VERIFICATION DATA

Original model Spot check model
Band Test Item Frequency Test Limit | SM-J720F/DS Results | SM-J720M/DS Results | Deviation Remark
FCCID : A3LSMJ720F | FCCID : A3LSMJ720M

Band Edge | 2480 MHz | 74 dBuV/m | 68.99 dBuV/m 60.88 dBuV/m -8.11 dB
DTS BLE
(2.4GHz)

RSE 2480 MHz | 74 dBuV/m 41.30 dBuV/m 41.51 dBuV/m 0.21dB |Noise floor level

Comparison of two models, upper deviation is within 3dB range and all test results are under
FCC Technical Limits.
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FCC ID: ABLSMJ720M

DATE: MAR 29, 2018

1.4.

REFERENCE DETAIL

Reference application that contains the reused reference data.

. Type Folder
CE:?auslgment lljce%rleDn ce Grant/Permissive Eef?ircear;%en Test/RF | Report Tittle / Section
Change bp Exposure
FCC Report DTS
4788E‘°ﬁ’/43019' Test WLAN
All sections
DTS A3LSMJ720F Grant
4788334019- Test FCC Report BLE
E2V2 All sections
4788334019- FCC Report BT /
DSS A3LSMJ720F Grant E3V3 Test All sections
FCC Report UNII
NI A3LSMJ720F Grant 4788334019- | . WALN /
E4V2 .
All sections
4788334019- FCC Report ANT+/
DXX A3LSMJ720F Grant E5V3 Test All sections
FCC Report WWAN /
4788334019- All sections
PCE A3LSMJ720F Grant E6V2 Test (Except Conducted
Output Power)
Page 7 of 71

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: 4788364119-E2V2 DATE: MAR 29, 2018
FCC ID: ABLSMJ720M

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 DTS Meas Guidance v04.
ANSI C63.10-2013.

3. FACILITIES AND ACCREDITATION

rpowN =

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

UL Korea, Ltd. is accredited by IAS, Laboratory Code TL-637. The full scope of accreditation
can be viewed at http://www.iasonline.org/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
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4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 2.32 dB
Radiated Disturbance, Below 1GHz 3.86 dB
Radiated Disturbance, Above 1 GHz 5.97 dB

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

5.1. DESCRIPTION OF EUT

The EUT is a GSM/WCDMA/LTE Phone + BT/BLE, DTS/UNII a/b/g/n/ac and ANT+.
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:

Frequency Output Power| Output Power
Range Mode (Data Rate Power
g Mode
[MHz] [dBm] [mw]
i - a——
2402-2480 | BLE verage : '
Peak 6.103 4.08
2Mbps
Average 5.191 3.30

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an internal antenna, with a maximum gain of 0.73 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.

Note : All radiated and power line conducted tests were performed connected with earphone
and charger for evaluation of worst case mode.
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5.5.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Charger SAMSUNG EP-TAS50EWE DK5J112VS/A- E N/A
Data Cable SAMSUNG ECB-DU6SWE N/A N/A
Earphone SAMSUNG EHS61ASFWE N/A N/A
/0 CABLES
1/0 Cable List
Cable |Port # of identical [Connector |Cable Type |Cable Remarks
No ports Type Length (m)
1 DC Power 1 Mini-USB Shielded 1.2m N/A
2 Audio 2 Mini-Jack | Unshielded 1.2m N/A
TEST SETUP

The EUT is a stand-alone unit during the tests.
Test software in hidden menu exercised the EUT to enable BLE mode.
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SETUP DIAGRAM FOR TESTS (CONDUCTED TEST SETUP)

EUT Spectrum Analyzer

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

HEADSET

AC ADAPTER

RECEIVER

MAIN POWER SOURCE
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6. TEST AND MEASUREMENT EQUIPMENT

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

Test Equipment List
Description Manufacturer Model S/N Cal Due
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 750 08-31-19
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 09-14-19
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 845 08-31-19
Antenna, Horn, 18 GHz ETS 3115 00167211 10-14-18
Antenna, Horn, 18 GHz ETS 3115 00161451 03-10-19
Antenna, Horn, 18 GHz ETS 3117 00168724 05-31-19
Antenna, Horn, 18 GHz ETS 3117 00168717 05-31-19
Antenna, Horn, 18 GHz ETS 3117 00205959 11-29-18
Antenna, Horn, 40 GHz ETS 3116C 00166155 12-04-19
Antenna, Horn, 40 GHz ETS 3116C 00168645 12-04-19
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 11-13-19
Preamplifier, 1000 MHz Sonoma 310N 341282 08-09-18
Preamplifier, 1000 MHz Sonoma 310N 351741 08-07-18
Preamplifier, 1000 MHz Sonoma 310N 370599 08-10-18
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-08-18
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-08-18
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-11-18
Spectrum Analyzer, 44 GHz Agilent/ HP N9030A MY54170614 08-08-18
Spectrum Analyzer, 44 GHz Agilent/ HP N9030A MY54490312 08-08-18
Average Power Sensor Agilent/HP U2000 MY54270007 08-08-18
Attenuator PASTERNACK PE7087-10 A001 08-08-18
Attenuator PASTERNACK PE7087-10 A008 08-08-18
Attenuator PASTERNACK PE7087-10 2 08-10-18
EMI Test Receive, 40 GHz R&S ESU40 100439 08-08-18
EMI Test Receive, 40 GHz R&S ESU40 100457 08-08-18
EMI Test Receive, 44 GHz R&S ESW44 101590 08-09-18
EMI Test Receive, 3 GHz R&S ESR3 101832 08-07-18
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-08-18
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-08-18
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 08-11-18
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-08-18
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-08-18
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-11-18
High Pass Filter 6GHz Micro-Tronics HPS17542 009 08-08-18
High Pass Filter 6GHz Micro-Tronics HPS17542 016 08-08-18
High Pass Filter 6GHz Micro-Tronics HPS17542 021 08-11-18
Antenna, Loop, 9kHz-30MHz R&S HFH2-Z2 100418 10-26-19
LISN R&S ENV-216 101837 08-09-18
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 /T
Mode Data Rate B X Cycle | Correction Factor|Minimum VBW
[msec] | [msec]| [linear] [%] [dB] [kHz]
2400MHz Bands
BLE 1Mbps 0.384 | 0.625 0.614 61.4% 2.12 2.606
2Mbps 0.1979 | 0.625 0.317 31.7% 4.99 5.053
':vwn T ———y ) l:»wn T ———y -
Irin I::Flagrws Bus #Avg Type: RMS i Irin D;Flwayﬂ m:o #Avg Type: RMS
RCESL 7 e 3048 RCEL  men 3048
Ref 20.00 dBm 75.@-- Ref 20.00 dBm
¢ ¢
Center 2.440000000 GHz Span 0 Hz Center 2.440000000 GHz Span 0 Hz
Res BW & MHz #VBW 50 MHz Sweep 1.500 ms (20001 pts) Res BW & MHz #VBW 50 MHz Sweep 1.500 ms (20001 pts)
DAt 38370 1 dords At 9790 ) 10848
a3 a1 t (4 625.0 us (A) 21048 = A t (4 625.0 us (A) 01148
i i
i :
9 9
10 10
= =z
[1Mbps] [2Mbps]
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LIMITS

99% BANDWIDTH

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of
the 99 % bandwidth and to 1% of the span. The VBW is set to >= 3 times the RBW.

The spectrum analyzer internal 99% bandwidth function is utilized.

RESULTS
S "
Channel | Data Rate Frequency 99% Bandwidth

[MHz] [MHz]
1Mbps 2402 1.055

Low
2Mbps 2402 2.041
Mid 1Mbps 2440 1.056
2Mbps 2440 2.064
High 1Mbps 2480 1.054
2Mbps 2480 2.065
Worst 2.065
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99% BANDWIDTH PLOTS 1Mbps

e
E Keysight Spectrum Analyzer - Occupied BW
AL [ 502 D

ORREC

SENSE:INT, ALIGN AUTO
Center Freq: 2.402000000 GHz

o[
10:15:47 PMFeb 21, 2018
Radio Std: Nane

<. Trig: FreeRun
AFGainiLow #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
og
Low CH
Center 2.402 GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 2.81 dBm
1.0550 MHz
Transmit Freq Error 12.634 kHz OBW Power 99.00 %
x dB Bandwidth 1.498 MHz x dB -26.00 dB
sG sTATUS
Keysight Spectrum Analyzer - Occupied BW o]
RL aF 00 D ORREC ALIGN AUTO 10:16:03 PMFeb 21, 2018
Freq: 2.440000000 GHz Radio Std: None
<. Trig: FreeRun
AFGainiLow #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
og
Middle CH ‘
Center 244 GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 3.21 dBm
1.0559 MHz
Transmit Freq Error 14.201 kHz OBW Power 99.00 %
x dB Bandwidth 1.295 MHz x dB -26.00 dB
56 aTUS
E Keysight Spectrum Anakyzer - pied BW. i =5
RL 3 500 D DRREC SENSE INT] ALIGN AUTQ 10:15:01 PMFeb 21, 2018
Center Freq: 2.480000000 GHz Radio Std: None
s~ Trig: FreeRun
AFGainLow #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log ’
High CH | 3
Center 248 GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 2.37 dBm
1.0539 MHz
Transmit Freq Error 11.569 kHz OBW Power 99.00 %
x dB Bandwidth 1.266 MHz x dB -26.00 dB
56 aTUS
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REPORT NO: 4788364119-E2V2

FCC ID: ABLSMJ720M

DATE: MAR 29, 2018

99% BANDWIDTH PLOTS 2Mbps

—
E Keysight Spectrum Analyzer - Occupied BW
AL [ 502 0 0

SENSE:INT, ALIGH AUTO
Center Freq: 2.402000000 GHz

o ||
11:42:50 PMMar 08, 2018
Radio Std: Nane

. Trig: FreeRun
AFGainiLow #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
og
Low CH
Center 2402 GHz L o 5 Wiz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 0.21 dBm
2.0407 MHz
Transmit Freq Error 24.481 kHz OBW Power 99.00 %
x dB Bandwidth 2.375 MHz x dB -26.00 dB
sG sTaTUS
Keysight Spectrum Analyzer - Occupied BW o [l
RL (3 502 D ORRE SENSE:INT] ALIGH AUTO 11:42:39 PMMar 08, 2018
Center Freq: 2.440000000 GHz Radio Std: None
. Trig: FreeRun
AFGainiLow #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
og '
Middle CH |
Conter 2.44 GHp e § Mz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 0.61 dBm
2.0642 MHz
Transmit Freq Error 20.242 kHz OBW Power 99.00 %
x dB Bandwidth 2.412 MHz x dB -26.00 dB
56 aTUS
E Keysight Spectrum Anakyzer - pied BW. i =n
AL % _ ][50 D ORRE SENSE INT] ALIGN AUTO 11:42:31 PMMar 08, 2018
Center Freq: 2.480000000 GHz Radio Std: None
s+ Trig: FreeRun
AFGainLow #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
High CH
Center 248 ¢ ~ Span 5 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power -0.26 dBm
2.0645 MHz
Transmit Freq Error 9.123 kHz OBW Power 99.00 %
x dB Bandwidth 2.409 MHz x dB -26.00 dB
56 aTUS
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REPORT NO: 4788364119-E2V2 DATE: MAR 29, 2018
FCC ID: ABLSMJ720M

8. MEASUREMENT METHODS
6 dB BW : KDB 558074 D01 v04, Section 8.1.

OUTPUT POWER : KDB 558074 D01 v04, Section 9.1.1.

POWER SPECTRAL DENSITY : KDB 558074 D01 v04, Section 10.2.

Out-of-band EMISSIONS (Conducted) : KDB 558074 D01 v04, Section 11.1, 11.2.

Out-of-band EMISSIONS IN NON-RESTRICTED BANDS: KDB 558074 D01 v04, Section 11.0.

Out-of-band EMISSIONS IN RESTRICTED BANDS : KDB 558074 D01 v04, Section 12.1.

AC Power Line Conducted Emission : ANSI C63.10-2013, Section 6.2.
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REPORT NO: 4788364119-E2V2 DATE: MAR 29, 2018
FCC ID: ABLSMJ720M

9. SUMMARY TABLE

FCC Part Test Description Test Limit Test Test
Section Condition Result
1 (2')2(’;')7 Occupied Band width (6dB) ~500KHz Pass
2 1oet [ e Conducid
1'5 547 P Conducted
(6)(3) TX conducted output power <30dBm Pass
15.247 (e) |PSD <8dBm Pass
15.207 (a) AC.Po.wer Line conducted Section 10 Power Line Pass
emissions conducted
15.205, . . L .
15.209 Radiated Spurious Emission < 54dBuV/m Radiated Pass
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REPORT NO: 4788364119-E2V2

FCC ID: ABLSMJ720M

DATE: MAR 29, 2018

10. ANTENNA PORT TEST RESULTS

10.1.

LIMITS

6 dB BANDWIDTH

FCC §15.247 (a) (2)

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

TEST PROCEDURE

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 | Data Rate Frequency 6 dB Bandwidth
[MHz] [kHz]
1Mbps 2402 739.51
Low

2Mbps 2402 1273.50

Mid 1Mbps 2440 739.32
2Mbps 2440 1275.25

High 1Mbps 2480 740.36
2Mbps 2480 1277.75

Worst 739.32
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FCC ID: ABLSMJ720M

6 dB BANDWIDTH PLOTS 1Mbps

Keysight Spectrum Analyzer - Swept 54 -
AL 3 502 D LIGH AT 10:11:34 PMFeb 21, 2018
#Avg Type: RMS TRACE 56
PO Wide ~»- Trig: FreeRun AvglHold: 100100 TYPE(M
FGain:Low Atten: 30 dB. peTlP
10 dejdiv. - Ref 20.00 dBm
Log
= -
Center 2.4020000 GHz Span 1.500 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
wsa sTATUS
Keysight Spectrum Analyzer - Swept 54 -
R - T LIGH AT 10:12:18 PMFeb 21, 2018
#Avg Type: RMS TRACE 56
PO Wide ~»- Trig: FreeRun AvglHold: 100100 TYPE(M
FGain:Low Atten: 30 dB. peTlP
10 dejdiv. - Ref 20.00 dBm
Log
Middle CH
Center 2.4400000 GHz Span 1.500 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
sa sTATUS
Keysight Spectrum Anakyzer - Swept 5A |-
RL (3 502 D ALIGN AUT 10:12:51 PMFeb 21, 2018
#Avg Type: RNS TRACE S
PNO:Wide ~+- Trig: FreeRun Avg|Hold: 1001100 TYREM
IFGain:Low Atten: 30 dB. oerlP
10de/div. Ref 20.00 dBm
Log
— —
High CH
Center 2.4800000 GHz Span 1.500 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
sa s
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REPORT NO: 4788364119-E2V2 DATE: MAR 29, 2018
FCC ID: ABLSMJ720M

6 dB BANDWIDTH PLOTS 2Mbps

Keysight Spectrum Analyzer - Swept SA o
AL [ 502 DC | CORREC SENSE:INT ALIGH AUTO 1137:12PMMar 08, 2018
#Avg Type: RMS TRACE] 56
PO Wide ~»- Trig: FreeRun AvglHold: 100100
IFGain:Low Atten: 30 dB
10 dB/div Ref 20.00 dBm
Log
)
%
0 . Iy
Center 2.402000 GHz Span 5.000 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts
Ifc sTaTUS
Keysight Spectrum Analyzer - Swept SA o
AL [ 502 DC | CORREC SENSE:INT ALIGH AUTO 11:38:17 PMMar 08, 2018
#Avg Type: RMS TRACE] 56
PO Wide ~»- Trig: FreeRun AvglHold: 100100 TYPE(M
IFGain:Low Atten: 30 dB oeT|P
J%é:ﬂ#dw Ref 20.00 dBm
&
Middle CH
Center 2.440000 GHz Span 5.000 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts
IE-: sTATUS
Keysight Spectrum Analyzer - Swept SA =
RL R [508 O CORREC SENSE-INT| 1 ALIGN AUTO 11:39:25 PM Mar 08, 2018
#Avg Type: RMS A 56
PNO:Wide ~+- Trig: FreeRun Avg|Hold: 1001100 TYPE(M
IFGain:Low Atten: 30 dB. oerlP
AMkr3 1.277 75 MHz
10 g8iciv_Ref 20.00 dBm -6.000dB
{
G ]
High CH
Center 2.480000 GHz Span 5.000 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts
Insl: sTATUS
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REPORT NO: 4788364119-E2V2
FCC ID: ABLSMJ720M

DATE: MAR 29, 2018

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 DTS Meas Guidance v04 under section 9.1.1
utilizing spectrum analyzer.

RESULTS
Channel |Data Rate Frequency Peak Power Reading Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 1Mbps 2402 5.732 30.000 -24.268
2Mbps 2402 5.804 30.000 -24.196
Mid 1Mbps 2440 6.050 30.000 -23.950
2Mbps 2440 6.103 30.000 -23.897
High 1Mbps 2480 5.184 30.000 -24.816
2Mbps 2480 5.198 30.000 -24.802
Worst 6.103 -23.897
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FCC ID: ABLSMJ720M

DATE: MAR 29, 2018

OUTPUT POWER PLOTS 1Mbps

Low CH

Keysight Spectrum Analyzer - Swept 54
AL [ 502 O

o[

SENSE:INT, ALl

N AUTO 05:15:28 PMFeb 12, 2018
#Avg Type: RMS TRACE] 56

PNO: Fast ~»- 1rig: FreeRun Avg[Hold: 100100 TrPEM
IFGain:Low Atten: 30 dB oeT|P

J(‘:)E:Dm‘u Ref 20.00 dBm

Mkr1 2.402 161 0 GHz
5.732 dBm

Center 2.402000 GHz
|#Res BW 3.0 MHz

Span 10.00 MHz
#VBW 50 MHz Sweep 1.333 ms (20001 pts]

Ifc

sTATUS

Middle CH

Keysight Spectrum Analyzer - Swept 54
RL [ 502 O

o[

SENSE:INT, ALl

N AUTO 05:12:39 PMFeb 12, 2018
#Avg Type: RMS TRACE] 56

PNO: Fast ~»- 1rig: FreeRun Avg[Hold: 100100 TrPEM
IFGain:Low Atten: 30 dB oeT|P

J(‘:)E:Dm‘u Ref 20.00 dBm

Mkr1 2.440 063 0 GHz
6.050 dBm

Center 2.440000 GHz Span 10.00 MHz
|#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts]
Ifu iJFile <PICTURE.PNG> saved j—

Keysight Spectrum Analyaer - Swept A ] ]
AL R [s08 oC | CORRE: EEE ALoN AUTO
- #Avg Type: RMS
PNOiFast —s— Trig: FreeRun AvglHold: 1001100
IFGain:Low Atten: 30 dB
J%E:me Ref 20.00 dBm
High CH
Center 2.480000 GHz Span 10.00 MHz
|#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts]

|=
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REPORT NO: 4788364119-E2V2
FCC ID: ABLSMJ720M

DATE: MAR 29, 2018

OUTPUT POWER PLOTS 2Mbps

Low CH

Keysight Spectrum Analyzer - Swept 54
AL [ 502 DC | CORREC SENSE:INT Al

L AUTO
#Avg Type: RMS
Avg|Hold: 10000

PNO: Fast ~+- 1rig: FreeRun
IFGain:Low Atten: 30 dB

o[
11:50:30 PMMar 08, 2018
TRACE| 56

TreE(M
oeT|P

J(‘:)E:Dm‘u Ref 20.00 dBm

Mkr1 2.402 149 5 GHz

5.804 dBm)|

Center 2.402000 GHz

Span 10.00 MHz

Middle CH

L AUTO
#Avg Type: RMS
Avg|Hold: 10000

PNO: Fast ~+- 1rig: FreeRun
IFGain:Low Atten: 30 dB

|#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts
Ifc sTaTUS

Keysight Spectrum Analyzer - Swept SA o

AL [ 502 DC | CORREC SENSE:INT Al

11:50:45 PM Mar 08, 2018
TRACE] 56

TreE|1
oeTlP

J(‘:)E:Dm‘u Ref 20.00 dBm

Mkr1 2.440 124 5 GHz

6.103 dBm

Center 2.440000 GHz
|#Res BW 3.0 MHz #VBW 50 MHz

Span 10.00 MHz

Sweep 1.333 ms (20001 pts

IE-: p—

High CH

Keysight Spectrum Analyzer - Swept SA
RL RF [s02 o CORREC SENSE-INT| ALIGN AUTO
#Avg Type: RMS
Avg|Hold: 100100

PNO: Fast —+-  11ig: FreeRun
IFGain:Low Atten: 30 dB

o=
11:51:06 PMMar 08, 2018
TRACE| 5 6

TreE(M
peT|P

J%E:Dm‘u Ref 20.00 dBm

Mkr1 2.480 090 5 GHz

5.198 dBm)|

|#Res BW 3.0 MHz

Center 2.480000 GHz
#VBW 50 MHz

Span 10.00 MHz

Sweep 1.333 ms (20001 pts

MSG
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REPORT NO: 4788364119-E2V2

FCC ID: ABLSMJ720M

DATE: MAR 29, 2018

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 Data Rate Frequency AV power AV power
[MHz] [dBm] [mW]
Low 1Mbps 2402 4.918 3.103
2Mbps 2402 4.779 3.005
Middle 1Mbps 2440 5.319 3.403
2Mbps 2440 5.191 3.304
High 1Mbps 2480 4.515 2.828
2Mbps 2480 4.252 2.662
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REPORT NO: 4788364119-E2V2

FCC ID: ABLSMJ720M

DATE: MAR 29, 2018

LIMITS

PSD

FCC §15.247

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

Power Spectral Density was performed utilizing the “§10.2 Method PKPSD (Peak PSD)” under
KDB558074 D01 DTS Meas Guidance v04

RESULTS
Data |Frequency PSD Limit Margin
Channel| e [MHz] | [dBm/3kHz] | [dBm/3kHz] [dB]
Low |IMbps 2402 -10.51 8.00 -18.51
2Mbps 2402 -13.75 8.00 -21.75
Vg |_Mbps 2440 -10.09 8.00 -18.09
2Mbps 2440 -13.27 8.00 -21.27
High | _Mbps 2480 -10.74 8.00 -18.74
2Mbps 2480 -14.19 8.00 -22.19
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REPORT NO: 4788364119-E2V2 DATE: MAR 29, 2018
FCC ID: ABLSMJ720M

POWER SPECTRAL DENSITY PLOTS 1Mbps

Keysight Spectrum Anlyzer - Swept 54 —
= — ORRE SENSE:INT LIGN AT 10:22:01 PMFsb 21, 2018

#Avg Type: RMS TRAC .
PNG:Wide -»- Trig: FreeRun AvglHold: 100100
IFGain:Low Atten: 20 dB

10 dBidiv - Ref 10.00 dBm
Log

Low CH

Center 2.4020000 GHz Span 1.583 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 50.67 ms (20001 pts)
sG

STATUS

Keyight Spectum Analyzer - Swapt 54
= L3 Sl LIGH AT

#Avg Type:RMS
PNGWide ~»- Trig: FreeRun AvglHold: 10000
IFGain:Low Atten: 20 dB

10 dBidiv - Ref 10.00 dBm
Log

Middle CH

Center 2.4400000 GHz Span 1.584 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep $0.67 ms (20001 pts)
= sTATUS
Keysight Spectrum Anakyzer - Swept 5A |-
AL 3 S0e D SRRE SENSE-INT] i

GN AL 11:01:21 PMFeb 21, 2018
#Avg Type: RMS TRACE] 5

PNO: Wide ~+— 17ig: FreeRun AvglHold: 100100 TiP

IFGain:Low Atten: 20 dB o

10 ¢eidiv. - Ref 10.00 dBm
Log

High CH

Center 2.4800000 GHz Span 1.581 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 350.67 ms (20001 pts)
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REPORT NO: 4788364119-E2V2 DATE: MAR 29, 2018
FCC ID: ABLSMJ720M

POWER SPECTRAL DENSITY PLOTS 2Mbps

Keysight Spectrum Analyzer - Swept SA o
AL W[50 DC | CORREC SENSEINT] ALIGH AUTO 11:45:36 PMMar 08, 2018
#Avg Type: RMS TRaCE] o0
PHO-Wide -»- Trig: FreeRun Avg|Hold: 10000 TYeE(M
IFGain:Low Atten: 20 dB oeT|P
Mkr1 2.402 020 20 GHz
10 dBrdiy Ref 10,00 dBm -13.752 dBm
Log
!
Low CH
Center 2.402000 GHz Span 3.061 MHz
|#Res BW 3.0 kHz #VBW 10 kHz Sweep 97.33 ms (20001 pts
Ifc AJFile <PICTURE.PNG> saved STATUS
Keysight Spectrum Analyzer - Swept SA o
AL W[50 DC | CORREC SENSEINT] ALIGH AUTO 11:46:21 PMMar 08, 2018
#Avg Type: RMS TRACE] o0
PHO-Wide -»- Trig: FreeRun Avg|Hold: 10000
IFGain:Low Atten: 20 dB
Mkr1 2.440 020 44 GHz
10 dBrdiy Ref 10,00 dBm -13.268 dBm
Log
|
Middle CH
Center 2.440000 GHz Span 3.096 MHz.
|#Res BW 3.0 kHz #VBW 10 kHz Sweep 98.67 ms (20001 pts
Ifr, sTATUS
Keysight Spectrum Anakyzer - Swept 5A =n
RL RF [s02 D CORREC SENSE:INT] 1 ALIGN AUTO 11:46:51 PMMar 08, 2018
#Avg Type: RMS TRACE o0
PHG: Wide —s- Trig: FreeRun Avg|Hold: 100100 TYPE(M
IFGain:Low Atten: 20 dB. oerlP
Mkr1 2.480 020 44 GHz
10 g8y Ref 10.00 dBm -14.194 dBm)
\
High CH
Center 2.480000 GHz Span 3.097 MHz
|#Res BW 3.0 kHz #VBW 10 kHz Sweep 98.67 ms (20001 pts
Insn; sTATUS
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REPORT NO: 4788364119-E2V2 DATE: MAR 29, 2018
FCC ID: ABLSMJ720M

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

Reference to KDB 558074 D01 DTS Meas Guidance v04 section 11.1, 11.2. 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 1Mbps
BANDEDGE & SPURIOUS EMISSIONS, LOW CHANNEL

B Keysight Spectrum Analyzer - Swept SA \i/\il@_
RL | RF [s0q DC | CORREC | [ SENSE:INT] [ ALIGN AUTO | 11:12:23 PMFeb 21, 2018
#Avg Type: RMS TRAGE 3456
PNO: Wide —+— Trig: FreeRun Avg|Hold: 100/100 TVPE| MR
IFGain:Low Atten: 30 dB DeT|P
MKr1 2.399 999 § GHz
19,geidiv__Ref 20.00 dBm -30.847 dBm
100
0.00
100
-15.07 cBm|
Low CH 200
BandEdge .
-40.0
500
600
700
Center 2.400000 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 35.333 ms (20001 pts)
IMSG STATUS
oo el
RL | RF [s0q DC | CORREC | [ SENSE:INT] [ ALIGN AUTO | 11:15:39 PMFeb 21, 2018
r #Avg Type: RMS TRACE] 3456
PNO: Fast —»—  1rig: Free Run Avg|Hold: 100/100 TVPE| MYAAAAAY-
IFGain:Low Atten: 30 dB DeT|P
Mkr2 25.699 9 GHz
10 g Ref 20.00 dBm -50.271 dBm
100
0.00
nn 1507 dBm|
200
300
-40.0 . g
Low CH e
S . B0.0 | BgSie i e
purious el
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
WelmobETRglsll x| v | FUNcron | Funcronwom UNCTION VAL -
1 N f 2.4017 GHz 4523 dBm
N f 25.699 9 GHz -50.271 dBm
3
4
5 =
6
7
8
9
10 M
1 =
<[ i | ’
IMSG STATUS
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SPURIOUS EMISSIONS, MID CHANNEL

B Keysight Spectrum Analyzer - Swept SA \i/\il@_
RL | RF [s0q DC | CORREC | [ SENSE:INT] [ ALIGN AUTO | 11:07:45 PMFeb 21, 2018
#Avg Type: RMS TRAGE 3456
PNO: Wide —w— Trig: Free Run Avg|Hold: 100/100 TVPE| MR
IFGain:Low Atten: 30 dB DET|P
Mkr1 2.440 011 25 GHz
19,geidiv__Ref 20.00 dBm 4.931 dBm
100
0.00
100
-15.07 cBm|
Middle CH 200
BandEdge .
-40.0
500
600
700
Center 2.440000 GHz Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)
IMSG STATUS
B Keysight Spectrum Analyzer - Swept SA [ ]
RL | RF [s0q DC | CORREC | [ SENSE:INT] [ ALIGN AUTO | 11:18:01 PMFeb 21, 2018
r #Avg Type: RMS TRACE] 3456
PNO: Fast —#— Trig: Free Run Avg|Hold: 100/100 TVPE| MR
IFGain:Low Atten: 30 dB DET|P
Mkr2 26.359 0 GHz
10 g Ref 20.00 dBm -50.400 dBm
100
0.00
nn 1507 dBm|
=200
300
-40.0
Middle CH o
. 600 - B
Spurious el
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
[MRRMODHTRC[SC] X | Y | FUNCTION ] FUN
1 N f 2.4401 GHz 4861 dBm
N f 26.359 0 GHz -50.400 dBm
3
4
5 =
6
7
8
9
10 M
1 =
<[ [ ] »
IMSG STATUS
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REPORT NO: 4788364119-E2V2
FCC ID: ABLSMJ720M

DATE: MAR 29, 2018

SPURIOUS EMISSIONS. HIGH CHANNEL

B Keysight Spectrum Analyzer - Swept SA \i/\il@_
RL | RF [s0q DC | CORREC | [ SENSE:INT] ALIGN AUTO 11:11:12 PMFeb 21, 2018
#Avg Type: RMS TRAGE 3456
PNO: Wide —w— Trig: Free Run Avg|Hold: 100/100 TVPE| MR
IFGain:Low Atten: 30 dB DET|P
Mkr1 2.483 500 6§ GHz
19,geidiv__Ref 20.00 dBm -39.008 dBm
100
0.00
100
-15.07 cBm|
High CH 00
BandEdge .
-40.0 0
500
600
700
Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
IMSG STATUS
BE Keysight Spectrum Analyzer - Swept SA =R
RL | RF [s0q DC | CORREC | [ SENSE:INT] [ ALIGN AUTO | 11:20:10 PMFeb 21, 2018
r #Avg Type: RMS TRACE] 3456
PNO: Fast —#— Trig: Free Run Avg|Hold: 100/100 TVPE| MR
IFGain:Low Atten: 30 dB DET|P
Mkr2 26.259 8 GHz
10 gy Ref 20.00 dBm -50.012 dBm
100
0.00
nn 1507 dBm|
=200
300
-40.0
High CH
S . 600 - e e e P
purious il
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
[MRRMODHTRC[SC] X | ¥ | FUNCTION ] FUN
1 N f 2.480 5 GHz 3.892dBm
N f 26.259 8 GHz -50.012 dBm
3
4
5 =
6
7
8
9
10 M
1 =
<[ [ ] »
IMSG STATUS
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REPORT NO: 4788364119-E2V2 DATE: MAR 29, 2018
FCC ID: A3LSMJ720M
RESULTS 2Mbps
BANDEDGE & SPURIOUS EMISSIONS, LOW CHANNEL
B Keysight Spectrum Analyzer - Swept SA \i/\il@_
RL | RF [s0q DC | CORREC | [ SENSE:INT] [ ALIGN AUTO | 11:54:57 PMMar 08, 2018
r #Avg Type: RMS TRACE] 3456
PNO: Wide —»—  Trig: Free Run Avg|Hold: 100/100 TYPE| MR
IFGain:Low Atten: 30 dB DeT|P
MKr1 2.399 997 § GHz,
10,gBidiv__Ref 20.00 dBm -28.577 dBm
100
0.00 o
100
-15.15 cBm|
Low CH 200
BandEdge . 9
-40.0
500
600
700
Center 2.400000 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 35.333 ms (20001 pts
SRR
RL | RF [s0q DC | CORREC | [ SENSE:INT] [ ALIGN AUTO | 12:01:58 AM Mar09, 2018
r #Avg Type: RMS TRACE] 3456
PNO: Fast —»—  1rig: Free Run Avg|Hold: 100/100 TYPE| MR
IFGain:Low Atten: 30 dB DeT|P
Mkr2 26.252 5 GHz
19 dBrdiv Ref 20.00 dBm -47.053 dBm
100
0.00
nn 1515 dBm|
200
300
-40.0 "
Low CH e
S . 600 B st f s
purious ol
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
FUNCTION WDTH UNCTION VAL -
1 N f 2.402 4 GHz 4.496 dBm
N f 26.252 5 GHz -47.053 dBm
3
4
5 =
6
7
8
9
10 M
1 =
<[ i | ’
IMSG STATUS
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REPORT NO: 4788364119-E2V2 DATE: MAR 29, 2018
FCC ID: ABLSMJ720M

SPURIOUS EMISSIONS, MID CHANNEL

B Keysight Spectrum Analyzer - Swept SA \i/\il@_
RL | RF [s0q DC | CORREC | [ SENSE:INT] [ ALIGN AUTO | 11:52:38 PM Mar 08, 2018
#Avg Type: RMS TRAGE 3456
PNO: Wide —w— Trig: Free Run Avg|Hold: 100/100 TYPE| MR
IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr1 2.440 016 50 GHz
10,gBidiv__Ref 20.00 dBm 4.843 dBm
100
0.00 ——
100
-15.15 cBm|
Middle CH 200
BandEdge .
-40.0
500
600
700
Center 2.440000 GHz Span 5.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts
IMSG
B Keysight Spectrum Analyzer - Swept SA [ ]
RL | RF [s0q DC | CORREC | [ SENSE:INT] [ ALIGN AUTO | 12:04:14 AM Mar09, 2018
r #Avg Type: RMS TRACE” 3456
PNO: Fast —#— Trig: Free Run Avg|Hold: 100/100 TYPE| MR
IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr2 26.367 7 GHz
10 g Ref 20.00 dBm -47.254 dBm
100
0.00
nn 1515 dBm|
=200
300
-40.0 .
Middle CH e i
. 600 e PEWES AR =
Spurious el
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
[MkRIMODE[TRCSCLL X [ ¥ | FUNCTION ] FUN
1 N f 2.4401 GHz 4514 dBm
N f 26.367 7 GHz -47.254 dBm
3
4
5 =
6
7
8
9
10 M
1 =
<[ [ ] »
IMSG STATUS
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REPORT NO: 4788364119-E2V2 DATE: MAR 29, 2018
FCC ID: ABLSMJ720M

SPURIOUS EMISSIONS. HIGH CHANNEL

B Keysight Spectrum Analyzer - Swept SA \i/\il@_
RL | RF [s0q DC | CORREC | [ SENSE:INT] [ ALIGN AUTO | 11:56:19 PM Mar 08, 2018
#Avg Type: RMS TRAGE 3456
PNO: Wide —w— Trig: Free Run Avg|Hold: 100/100 TYPE| MR
IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr1 2.483 505 0 GHz
10,gBidiv__Ref 20.00 dBm -40.045 dBm
100
0.00 ——
100
-15.15 cBm|
High CH
BandEdge .
-40.0 0
500
600
700
Center 2.483500 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
IMSG
B Keysight Spectrum Analyzer - Swept SA [ ]
RL | RF [s0q DC | CORREC | [ SENSE:INT] [ ALIGN AUTO | 12:06:30 AM Mar09, 2018
r #Avg Type: RMS TRACE” 3456
PNO: Fast —#— Trig: Free Run Avg|Hold: 100/100 TYPE| MR
IFGain:Low Atten: 30 dB DET|P NNNNN
Mkr2 26.354 4 GHz
10 gy Ref 20.00 dBm -47.814 dBm
100
0.00
nn 1515 dBm|
=200
300
-40.0 .
ngh CH -50.0 O—
S . 600 i OO iy
purious ol
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
[MKRIMODE[TRCISCLL X [ ¥ ] FUNCTION ] FUN
1 N f 2.479 8 GHz 4.018 dBm
N f 26.354 4 GHz -47.814 dBm
3
4
5 =
6
7
8
9
10 M
1 =
<[ [ ] »
IMSG STATUS
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REPORT NO: 4788364119-E2V2 DATE: MAR 29, 2018
FCC ID: ABLSMJ720M

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 (uV/m) Measurement Distance (m)
0.009 - 0.490 2400/ F (kHz) 300
0.490 — 1.705 24000 / F (kHz) 30
1.705-30.0 30 30
30-88 100** 3
88 -216 150** 3
216 — 960 200** 3
Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional radiators
operating under this section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz,
174-216 MHz or 470-806 MHz. However, operation within these frequency bands is permitted
under other sections of this part, e.g. §§ 15.231 and 15.241.
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REPORT NO: 4788364119-E2V2 DATE: MAR 29, 2018
FCC ID: ABLSMJ720M

TEST PROCEDURE

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

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

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 3 MHz for peak measurements and add duty cycle factor for average
measurements. (Restriced bandedge, Final detection of spurious harmonic emissions)Duty
cycle factor = 10 log (1/x). For this sample: DCF = 10log(1/0.614)=2.12dB for 1Mbps; DCF —
10l0g(1/0.317) = 4.99dB for 2Mbps. (Spectrum Analyzer round it up to 2.12dB[for 1Mbps] and
4.99dB[for 2Mbps])

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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REPORT NO: 4788364119-E2V2 DATE: MAR 29, 2018
FCC ID: ABLSMJ720M

11.2. TRANSMITTER ABOVE 1 GHz(Data Rate 1Mbps)
RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:UL SUWON Lab Chamber 22 Feb 2818 14:44:48

Restricted Bondedge
= Project Number:4788334819

N Client:Samsung
Config:EUT / Adopter / Earphone
Mode:BLE BE H 2482

185 Tested by:51872

g5

- |
: !

. \

55 Average Limit (dBuUym) e i
‘ | / \
o ——— -

45

(dBul/m) Horizontal

35

2.3 T8 .5MH=/ Z.415
Frequency (GHz)

Range (6Hz) RBLL/UBL/ Ref/Attn Det/Avg Mok
1:2.31-2.415

g Mode Suezp Pls  Foups/Mode Range (GHz) RBU/ Bl Ref/fttn  Det/Avg Hade Suep Pts  45ups/lfade Fosition
MC-6dB)/M  112/5  PEAK/LogPur-Video Fmsec(hutol 8081  MAXH 1-2.415 MC-6BI/M 125 WER/Pur vg(RUS)  JnsecCPuto) 8081  18GTAUG 112 dec

Position
112 degs 309 | 2:2.3 3+ 309 cn

HORIZONTAL DATA

Trace Markers

Marker Frequency Meter Det 20170531 3117_00168 10d6_ATT(dB)_170809 DC Corr (dB) Corrected ‘Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHa) Reading 77 Reading (d8) (dB) (Degs) (em)
(dBuv) (dBuV/m)
1 *2.39 44.32 Pk 313 -25.7 0 49.92 - - 74 -24.08 112 309 H
2 *2.385 46.65 Pk 313 -25.7 0 52.25 - - 74 -21.75 112 309 H
3 2.39 33.24 RMS 313 -25.7 212 40.96 54 -13.04 - - 112 309 H
4 *2.388 33.74 RMS 313 -25.7 212 41.46 54 -12.54 - - 112 309 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4788364119-E2V2 DATE: MAR 29, 2018
FCC ID: ABLSMJ720M

VERTICAL PEAK AND AVERAGE PLOT

12:UL SUWON Lab Chamber 22 Feb 2818 14:58:43
Restricted Bondedge
= Project Number:4788334819
1 Client:Samsung
Config:EUT / Adupter / Earphone
Mode :BLE BE U 2482
195 Tested by:51872
95 )
\\
5 85 ‘
>
8
I
> 75
G
N
3 65
@
S
55 Average Limit (dBulUym>
o
MMMMMM Ak e o b WMWWM
45 : : i
35
2.31 18.5MHz/ 2.415
Frequency (GHz)
Rangs (GH2) REU/UBH Ref/Rttn  Det/Avg Hode Susep Pla  ¥oups/fods Position Rangs (6H2) REW/ VBl Ref/Attn  Det/Avg Made Sweep Pts 5upsifiods Fosition
1t 1H(-64B) EAK/LogPur-Uideo  Bnsecthuto) 8081 MAKH g

VERTICAL DATA
Trace Markers

Marker Frequency Meter Det 20170531 3117_00168 10d6_ATT(dB)_170809 DC Corr (dB) Corrected ‘Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHa) Reading 77 Reading (d8) (dB) (Degs) (em)
(dBuv) (dBuV/m)
1 *2.39 42.66 Pk 313 -25.7 0 48.26 - - 74 -25.74 269 167 v
2 *2.364 46.2 Pk 31.2 -25.8 0 51.6 - - 74 -22.4 269 167 \
3 2.39 33.1 RMS 313 -25.7 212 40.82 54 -13.18 - - 269 167 v
4 *2.389 33.78 RMS 313 -25.7 212 415 54 -12.5 - - 269 167 v

* - indicates frequency in CFR47 Pt 15/ 1C RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4788364119-E2V2 DATE: MAR 29, 2018
FCC ID: ABLSMJ720M

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:UL SUWON Lab Chamber 22 Feb 2818 15:10:08

Restricted Bondedge
= Project Number:4788334819

N Client:Samsung
Config:EUT / Adopter / Earphone
Mode:BLE BE H 2480

185 Tested by:51872

g5

. i

65 ”
‘ / \ verage Limit (dBuU/m)
55 H J - =
R MW IRPRTPRREIY ‘NWM ik WMWWWWWWWWWM

45 R

(dBul/m) Horizontal

35
2.46 18.3MHz/ 2.563
Frequency (GHz)
Range (6Hz) REU/VEN Ref/Attn  Det/Avg Hode Sueep Pls  Foups/fode FPosition Range (6Hz) REU/El Ref/Bttn  Det/Avg Node Sueep Pte 5ups/fode Position
1:246-2.563  IMC-64B)/M  112/5 PEAK/LogPur-Video msec(Putod 8381  MAXH 115 degs 286 | 2:2.46-2.563  INC-EBI/M 11275 UER/Par vgRMS)  Bmseothuto) 8081 18GTAUG 115 dege 266 cm

HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det 20170531 3117_00168 10dB_ATT(dB)_170809 DC Corr (dB) Correcte: d ‘Average Limit (dBuv/m) Margin Peak Limit (dBuV/m) PK Margin ‘Azimuth Height Polarity
(GHa) Reading 77 Reading (d8) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.484 57.21 Pk 31.6 -25.5 0 63.31 - - 74 -10.69 115 286 H
2 *2.484 56.92 Pk 316 -25.5 0 63.02 - - 74 -10.98 115 286 H
3 *2.484 33.06 RMS 316 -25.5 212 41.28 54 -12.72 - - 115 286 H
4 *2.484 34.09 RMS 31.6 -25.5 212 42.31 54 -11.69 - - 115 286 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4788364119-E2V2 DATE: MAR 29, 2018
FCC ID: ABLSMJ720M

VERTICAL PEAK AND AVERAGE PLOT

1ZKUL SUWON Lab Chamber 22 Feb 2818 15:21:13
Restricted Bondedge
= Project Number:4788334819
1 Client:Samsung
Config:EUT / Adupter / Earphone
Mode :BLE BE U 2480
195 Tested byi51872
a5
P oes
>
8
I
> 75
G
N
3 65
@
kKl
) g= Limit CdBuU/m)
55
‘ PR VI TR RO A ST A e TR A NP P
45 : |
35
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Rangs (6Hz) REU/UBH Ref/Rttn  Det/Avg Hode Susep Pls  ¥oups/fods Position Rangs (6H2) REW/ VBl Ref/Attn  Det/Avg Made Sweep Pts 5upsifiods Fosition
7462563 IN(-648) EAK/LogPur-Uideo  Bnsecthuto) 8081 MAKH g
Marker Frequency Meter Dot 70170531_3117_00168 T006_ATT(db)_ 170805 OC Corr (B) Corrected Average Uit (dBuv/m) Margin Peak Gt (dBuV/m) X Vargim Aimuth Height Polarity
(6He) Reading 77 Reading (¢8) (¢8) (Degs) (em)
(dBuv) (dBuv/m)
1 *2.484 42.08 Pk 316 -25.5 0 48.18 - - 74 -25.82 231 113 Vv
2 *2.484 62.89 Pk 316 -25.5 0 68.99 - - 74 -5.01 231 113 v
3 *2.484 34.64 RMS 316 -25.5 212 42.86 54 -11.14 - - 231 113 Vv
4 *2.484 35.42 RMS 316 -25.5 212 43.64 54 -10.36 - - 231 113 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4788364119-E2V2
FCC ID: ABLSMJ720M

DATE: MAR 29, 2018

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

x UL SUWON Lok Chambker 1 22 Feb 26818 16:17:32
Rodiated Emissions 3-Meters
Pro ject Number:4788334819
188 Client: Samsung
ConfigiEUT / Adapter / Earphone
Mode : BLE_HARM_2482
9g Tested by:51872
86
T
t 78
5]
N
5
2 68
- Avg Limit (dBUU/m)
5
~
3 56
@
S § o
408 >
oo i a0
i N o
36
28
1 8 18
Frequency (GHz)
Range (GH) REU/UBU Ref/Atin  Dot/fivg Hode Sucep Pts  #5ups/Mode Position | Range (B2 REW/UE Ref/Atin  Det/Avg Mode Sucep Pt #ups/Mode Position
13 1HG-68)/38  112/10  PERK/LogPur-Video BBnsec(Auto) GBBI  NAXH B-36Bdegs | 3:3-18 1M(-6d8)/30k 8778 PEAK/LogPur-Video  SBnsec(iuto) f6k  MAXH B-360degs 15|
I UL SUWON Lab Chamber 1 22 Feb 20818 16:17:32
Radioted Emissions 3-Meters
Pro ject Number:4788334819
100 Client:Samsung
Config:EUT / Adapter / Earphone
Mode :BLE_HARM_2482
ag Tested by:51872
86
5 78
5
C
0
= 68
2 Avg Limit (dBuU/m)
>
2 5e
<
6
48 3 o
2 o
o
38
28
1 18 18
Frequency (GHz)
Range (GH) RE/UBU Ref/Atin  Det/Avg Mode Sesep Pts #5ups/ods Fosition | Range (i) REW/VB Ref/Atin  Det/fug Mode Sucep Pte  fops/fode 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: 4788364119-E2V2 DATE: MAR 29, 2018
FCC ID: ABLSMJ720M

LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 20170531_3117_001687 3GHz_HP(dB)_170809 DC Corr (dB) Corrected ‘Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) Margin Azimuth Height Polarity
(GH) Reading 17 Reading (d8) (d8) (Degs) (em)
(dBuv) (dBuv/m)
1 *4.806 33.26 PK 33.8 -31.6 0 35.46 - - 74 -38.54 0-360 150 H
4 7.203 29.57 PK 359 -28.1 0 37.37 - - 74 -36.63 0-360 150 H
5 9.606 26.93 PK 36.7 -23.5 0 40.13 - - 74 -33.87 0-360 150 H
2 *4.803 33.06 PK 33.8 -31.6 0 35.26 - - 74 -38.74 0-360 150 \
3 7.202 29.58 PK 359 -28.1 0 37.38 - - 74 -36.62 0-360 250 \
6 9.606 26.66 PK 36.7 -23.5 0 39.86 - - 74 -34.14 0-360 150 v

* - indicates frequency in CFR47 Pt 15/ 1C RSS-Restricted Band
PK — Peak Detector

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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REPORT NO: 4788364119-E2V2
FCC ID: ABLSMJ720M

DATE: MAR 29, 2018

MID CHANNEL HORIZONTAL

QLIL SUWON Lok Chamber

1

22 Feb 2818

15:56:44

Rodioted Emissions 3-Meters
Project Number:4788334B19
188 Client: Samsung
Config:EUT / Adapter / Earphone
Mode :BLE_HARM_2448
95 Tested by:51872
86
T
t 70
o
N
]
2 68
~ Avg Limit (dBuU/m)
5
~
i M
@
3 " ot 5 Py
Y a LN W
bl Wl 1 PRI ol
368
28
1 8 8
Frequency (GHz)
Range (GH) REU/UBU Ref/Atin  Det/fvg Mode Susep Pts  #Sups/Mode Position | Range (B2 REW/UB Ref/Atin  Det/Avg Hode Sucep Pt #ups/fode Position
133 1HG-68)/38  112/10  PERK/LogPur-Video BBmsec(Auto) GBBI  MAXH 8-36Bdegs| 3:3-18 1M(-6d82/30k 8778 PEAK/LogPur-Video  SBnsec(iuto) 16k HAXH B-360degs 25|
| 1@UL SUWON Lab Chamber 1 22 Feb 20818 15:56:44
Rodiaoted Emissions 3-Meters
Pro ject Number:4788334819
188 Client: Samsung
Config:EUT / Adapter / Earphone
Mode :BLE_HARM 2448
95 Tested by:51872
86
3 70
5
C
0
> 68
i~ Avg Limit (dBuU/m)
3
2 5e
K
[S)
48 3 O
> o
o
368
26
1 18 18
Frequency (GHz)
Range (GHz) REL/UB Ref/Attn  Det/Avg Mode Sweep Pts #Swps/ode Fosition | Range (B2 REW/VB Ref/Atin  Det/fug Hode Susep Pts  #5ups/Miode 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: 4788364119-E2V2 DATE: MAR 29, 2018
FCC ID: ABLSMJ720M

Trace Markers
Marker Frequency Meter Det 20170531_3117_001687 3GHz_HP(dB)_170809 DC Corr (dB) Correcte d) ‘Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) Margin Azimutt h Height Polarity’
(GHz) Reading 17 Reading (dB) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *4.87 32.32 PK 338 -31.7 0 34.42 - - 74 -39.58 0-360 250 H
4 *7.32 29.44 PK 35.9 -27.6 0 37.74 - - 74 -36.26 0-360 150 H
5 9.762 27.51 PK 36.9 -24.2 0 40.21 - - 74 -33.79 0-360 150 H
2 *4.87 32.56 PK 338 -31.7 0 34.66 - - 74 -39.34 0-360 251 \
3 *7.316 29.77 PK 359 -27.6 0 38.07 - - 74 -35.93 0-360 150 \
6 9.756 27.23 PK 36.9 -24.2 0 39.93 - - 74 -34.07 0-360 150 \

* - indicates frequency in CFR47 Pt 15/ 1C RSS-Restricted Band
PK — Peak Detector

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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REPORT NO: 4788364119-E2V2
FCC ID: ABLSMJ720M

DATE: MAR 29, 2018

HIGH CHANNEL HORIZONTAL

QLIL SUWON Lok Chamber

1

22 Feb 2818

15:29:82

Rodioted Emissions 3-Meters
Project Number:4788334B19
188 Client: Samsung
Config:EUT / Adapter / Earphone
Mode :BLE_HARM_2480
95 Tested by:51872
86
T
t 70
o
N
]
2 68
~ Avg Limit (dBuU/m)
5
~
3 58
@
< - - 2 M
48 L 4 "r
i P ™ T bt
e L CE
o M
368
28
1 8 8
Frequency (GHz)
Range (GH) REU/UBU Ref/Atin  Det/fvg Mode Susep Pts  #Sups/Mode Position | Range (B2 REW/UB Ref/Atin  Det/Avg Hode Sucep Pt #ups/fode Position
133 1HG-68)/38  112/10  PERK/LogPur-Video BBmsec(Auto) GBBI  MAXH 8-36Bdegs| 3:3-18 1M(-6d82/30k 8778 PEAK/LogPur-Video  SBnsec(iuto) 16k HAXH B-360degs 15|
| 1@UL SUWON Lab Chamber 1 22 Feb 20818 15:29:82
Rodiaoted Emissions 3-Meters
Pro ject Number:4788334819
188 Client: Samsung
Config:EUT / Adapter / Earphone
Mode :BLE_HARM 2480
95 Tested by:51872
86
3 70
5
C
0
> 68
i~ Avg Limit (dBuU/m)
3
2 5e
K
&
48 3 O
2
a
368
26
1 18 18
Frequency (GHz)
Range (GHz) REL/UB Ref/Attn  Det/Avg Mode Sweep Pts #Swps/ode Fosition | Range (B2 REW/VB Ref/Atin  Det/fug Hode Susep Pts  fops/fode 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: 4788364119-E2V2 DATE: MAR 29, 2018
FCC ID: ABLSMJ720M

Trace Markers
Marker Frequency Meter Det 20170531_3117_001687 3GHz_HP(dB)_170809 'DC Corr (dB) Correcte d ‘Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) Margin Azimutt h Height Polarity
(GHz) Reading 17 Reading (dB) (dB) (Degs) (em)
(dBuv) (dBuV/m)
1 *4,953 32.79 PK 338 -31.7 0 34.89 - - 74 -39.11 0-360 150 H
4 *7.442 29.53 PK 359 -27.2 0 38.23 - - 74 -35.77 0-360 250 H
5 9.93 26.4 PK 371 -22.2 0 413 - - 74 -32.7 0-360 250 H
2 *4.956 32.04 PK 338 -31.7 0 34.14 - - 74 -39.86 0-360 150 \
3 *7.445 29.71 PK 359 -27.2 0 38.41 - - 74 -35.59 0-360 150 \
6 9.92 26.26 PK 371 -22.3 0 41.06 - - 74 -32.94 0-360 150 \

* - indicates frequency in CFR47 Pt 15/ 1C RSS-Restricted Band
PK — Peak Detector

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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REPORT NO: 4788364119-E2V2 DATE: MAR 29, 2018
FCC ID: ABLSMJ720M

11.3. TRANSMITTER ABOVE 1 GHz(Data Rate 2Mbps)
RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12l:LlL SUWON Lab Chamber 2 8 Mar 20818 28:42:17
Restricted Bandedge
= Pro ject Number:4788334819
N Client:Samsung
Config:EUT / Adapter / Earphone
Mode :BLE_2M BE H 2482
195 Tested by: 45585

(dBuU/m) Horizontal

35
2.31 18.5MHz/ 2.415
Frequency (GHz>
Range (Ghz) FE/UBU Ref/Attn  Det/Avg Mods Suesp Pts  #owps/Mode Position | Range (6Hz) RBU/VBU Ref/Attn  Det/fvg Node Suzep Pts  foups/liode FPosition
1:2.31-2.415 1M(-6dB)/3M 112/5 PEAK/LogPur-Video  Fomsec(Auto) 8881  MAXH 196 degs § 2:2.31-2.415 1(-6dB) /3 1275 AVER/Pur Avg(RMS)  35msec(futo) 8681 aeTAVE 196 degs 391
Warker Frequency Meter Det 170531 3117[00168724] 1048(dB] DC Corr (d8) Corrected ‘Average Limit (dB0V/m] Margin Peak Limit (dBuV/m) PK Margin Adimuth Height Polarity
(GH2) Reading Reading (d8) (d8) (Degs) (cm)

(dBuv) (dBuV/m)
1 *239 40.77 Pk 313 -18.2 0 53.87 - - 74 -20.13 196 391 H
2 *2376 43.81 Pk 313 -18.3 0 56.81 - - 74 -17.19 196 391 H
3 2.39 31 RMS 313 -18.2 4.99 49.09 54 -4.91 - - 196 391 H
4 *2.37 313 RMS 312 -18.3 4.99 49.19 54 -4.81 - - 196 391 H

* - indicates frequency in CFR47 Pt 15/ 1C RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection

Page 49 of 71

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: 4788364119-E2V2
FCC ID: ABLSMJ720M

DATE: MAR 29, 2018

VERTICAL PEAK AND AVERAGE PLOT

12:UL SUWON Lab Chamber 2 8 Mar 20818 28:49:54
Restricted Bondedge
= Pro ject Number:4788334819
1 Client:Samsun
Config:EUT / Adapter / Earphone
Mode :BLE_2M BE U 2482
195 Tested by:45585
95 -
g 85 |
; |
LI i
|
3 65 \
@ 1 m
K] !
A Limit CdBul/m) ]
531 PR A AW T P "m } ”M“WH
45
35
2. 31 18.5MHz/ 415
Frequency (GHz)
Det/fvg Hode Susey Pts #5ups/Miods Position

Range (GHz) REU/UBY Ref/Attn  Det/fvg Mode Sweep. Pts #Sups/Mode Position | Range (GHz) REL/VBU Ref/Rtin
> ] H(-6dl , Lc v ¢ X 68 deg:

VERTICAL DATA
Trace Markers

Marker Frequency Meter Det 170531_3117[00168724] 10dB[dB] DC Corr (d8) Corrected ‘Average Limit (dBuv/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHa) Reading Reading (d8) (d8) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.39 41.55 Pk 313 -18.2 0 54.65 74 -19.35 268 211 v
2 *2.335 43.97 Pk 312 -18.4 0 56.77 74 -17.23 268 211 v
3 2.39 30.51 RMS 313 -18.2 4.99 48.6 54 -5.4 - - 268 211 v
4 *2.369 31.42 RMS 312 -18.3 4.99 49.31 54 -4.69 268 211 v

* - indicates frequency in CFR47 Pt 15/ 1C RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4788364119-E2V2 DATE: MAR 29, 2018
FCC ID: ABLSMJ720M

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

WZI:LlL SUWON Lab Chamber 2 8 Mar 20818 28:58:55
Restricted Bandedge
= Pro ject Number:4788334819
1 Client:Samsun
Config:EUT / Adapter / Earphone
Mode :BLE_2M BE H 2480
195 Tested by: 45585
95
T
t 85
[
N
E =
2 7
‘e
3 =
2 b
@
Kl
55
4 =
35
2.46 18, 3MH=z/ 2.563
Frequency (GHz>
Range (GHz) REU/UBU Ref/Atin  Det/fvg Mode Suep Pts #Swpe/ode Fosition | Range (Gi2) REU/UB Ref/fitin  Det/fug Hode Sucep Pts  ¥5upo/liode  Position
1:2.46-2.563 MBI/ 1125 PEAK/LogPur-Uideo omsecCfuto) BOBI  MAXH 12 degs 3] 2:2.46-2.563 1(6dB)/3M  112/5  AUER/Pur Avg(RYS)  Fmsec(Puto) BBB1  1GBTAUE 12 degs 374
Marker Frequency Meter Det 170531_3117(00168724] 10dB([dB] DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dB) (d8) (Degs) (em)
{(dBuv) (dBuV/m)
1 *2.484 46.74 Pk 316 18 0 60.34 B B 74 “13.66 12 374 H
2 *2.484 47.74 Pk 316 18 0 61.34 - - 74 12,66 12 374 H
3 *2.484 30.49 RMS, 316 18 2.99 49.08 54 2.92 B B 12 374 H
2 2.561 31.28 RMS, 317 18 2.99 49.97 54 2,03 - - 12 374 H

* - indicates frequency in CFR47 Pt 15/ 1IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4788364119-E2V2
FCC ID: ABLSMJ720M

DATE: MAR 29, 2018

VERTICAL PEAK AND AVERAGE PLOT

UL SUWDN Laob Chamber 2

8 Maor 2818 21:85:46

12
Restricted Bandedge
= Pro ject Number:4788334019
1 Client:Samsung
Config:EUT / Adopter / Earphane
Mode:BLE 2M BE U 2488
195 Tested by: 45585
95
5 es
>
C
0
> 7|: -
‘e
~
3 = %
2 b
<
)i g ccie Limit (dBuU/m)
S5 ialsbreialleh Ml it - - 'g"" I ETRE Y SRRSO PRV
45
35
2.46 18.3MHz/ 2.563
Frequency (GHz)
Range (6H) REU/UBU Ref/Atin  Det/fug Mode Sueep Pts #Swps/ods Fosition | Range (Gi2) REU/VB Ref/Btin  Det/fug Hode Pts  #5upo/liode  Position
Marke Frequency Met Det 170531_3117(00168724] 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 *2.484 2223 Pk 316 18 0 55.83 74 1817 306 134 v
2 *2.484 5517 Pk 316 18 0 68.77 - - 74 5.23 306 134 v
3 *2.484 3055 RMS 316 18 4.99 49.14 54 4.8 B 306 134 v
7 *2.484 32.02 RMS, 316 18 2.99 50.61 54 339 306 134 v

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4788364119-E2V2
FCC ID: ABLSMJ720M

DATE: MAR 29, 2018

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

x UL SUWON Lok Chambker 1 22 Feb 26818 16:17:32
Rodiated Emissions 3-Meters
Pro ject Number:4788334819
188 Client: Samsung
ConfigiEUT / Adapter / Earphone
Mode : BLE_HARM_2482
9g Tested by:51872
86
T
t 78
5]
N
5
2 68
- Avg Limit (dBUU/m)
5
~
3 56
@
S § o
408 >
oo i a0
i N o
36
28
1 8 18
Frequency (GHz)
Range (GH) REU/UBU Ref/Atin  Dot/fivg Hode Sucep Pts  #5ups/Mode Position | Range (B2 REW/UE Ref/Atin  Det/Avg Mode Sucep Pt #ups/Mode Position
13 1HG-68)/38  112/10  PERK/LogPur-Video BBnsec(Auto) GBBI  NAXH B-36Bdegs | 3:3-18 1M(-6d8)/30k 8778 PEAK/LogPur-Video  SBnsec(iuto) f6k  MAXH B-360degs 15|
I UL SUWON Lab Chamber 1 22 Feb 20818 16:17:32
Radioted Emissions 3-Meters
Pro ject Number:4788334819
100 Client:Samsung
Config:EUT / Adapter / Earphone
Mode :BLE_HARM_2482
ag Tested by:51872
86
5 78
5
C
0
= 68
2 Avg Limit (dBuU/m)
>
2 5e
<
6
48 3 o
2 o
o
38
28
1 18 18
Frequency (GHz)
Range (GH) RE/UBU Ref/Atin  Det/Avg Mode Sesep Pts #5ups/ods Fosition | Range (i) REW/VB Ref/Atin  Det/fug Mode Sucep Pte  fops/fode 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: 4788364119-E2V2 DATE: MAR 29, 2018
FCC ID: ABLSMJ720M

LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 20170531_3117_001687 3GHz_HP(dB)_170809 DC Corr (dB) Corrected ‘Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) Margin Azimuth Height Polarity
(GH) Reading 17 Reading (d8) (d8) (Degs) (em)
(dBuv) (dBuv/m)
1 *4.806 33.26 PK 33.8 -31.6 0 35.46 - - 74 -38.54 0-360 150 H
4 7.203 29.57 PK 359 -28.1 0 37.37 - - 74 -36.63 0-360 150 H
5 9.606 26.93 PK 36.7 -23.5 0 40.13 - - 74 -33.87 0-360 150 H
2 *4.803 33.06 PK 33.8 -31.6 0 35.26 - - 74 -38.74 0-360 150 \
3 7.202 29.58 PK 359 -28.1 0 37.38 - - 74 -36.62 0-360 250 \
6 9.606 26.66 PK 36.7 -23.5 0 39.86 - - 74 -34.14 0-360 150 v

* - indicates frequency in CFR47 Pt 15/ 1C RSS-Restricted Band
PK — Peak Detector

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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REPORT NO: 4788364119-E2V2
FCC ID: ABLSMJ720M

DATE: MAR 29, 2018

MID CHANNEL HORIZONTAL

QLIL SUWON Lok Chamber

1

22 Feb 2818

15:56:44

Rodioted Emissions 3-Meters
Project Number:4788334B19
188 Client: Samsung
Config:EUT / Adapter / Earphone
Mode :BLE_HARM_2448
95 Tested by:51872
86
T
t 70
o
N
]
2 68
~ Avg Limit (dBuU/m)
5
~
i M
@
3 " ot 5 Py
Y a LN W
bl Wl 1 PRI ol
368
28
1 8 8
Frequency (GHz)
Range (GH) REU/UBU Ref/Atin  Det/fvg Mode Susep Pts  #Sups/Mode Position | Range (B2 REW/UB Ref/Atin  Det/Avg Hode Sucep Pt #ups/fode Position
133 1HG-68)/38  112/10  PERK/LogPur-Video BBmsec(Auto) GBBI  MAXH 8-36Bdegs| 3:3-18 1M(-6d82/30k 8778 PEAK/LogPur-Video  SBnsec(iuto) 16k HAXH B-360degs 25|
| 1@UL SUWON Lab Chamber 1 22 Feb 20818 15:56:44
Rodiaoted Emissions 3-Meters
Pro ject Number:4788334819
188 Client: Samsung
Config:EUT / Adapter / Earphone
Mode :BLE_HARM 2448
95 Tested by:51872
86
3 70
5
C
0
> 68
i~ Avg Limit (dBuU/m)
3
2 5e
K
[S)
48 3 O
> o
o
368
26
1 18 18
Frequency (GHz)
Range (GHz) REL/UB Ref/Attn  Det/Avg Mode Sweep Pts #Swps/ode Fosition | Range (B2 REW/VB Ref/Atin  Det/fug Hode Susep Pts  #5ups/Miode 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.

Page 55 of 71

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: 4788364119-E2V2 DATE: MAR 29, 2018
FCC ID: ABLSMJ720M

Trace Markers
Marker Frequency Meter Det 20170531_3117_001687 3GHz_HP(dB)_170809 DC Corr (dB) Correcte d) ‘Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) Margin Azimutt h Height Polarity’
(GHz) Reading 17 Reading (dB) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *4.87 32.32 PK 338 -31.7 0 34.42 - - 74 -39.58 0-360 250 H
4 *7.32 29.44 PK 35.9 -27.6 0 37.74 - - 74 -36.26 0-360 150 H
5 9.762 27.51 PK 36.9 -24.2 0 40.21 - - 74 -33.79 0-360 150 H
2 *4.87 32.56 PK 338 -31.7 0 34.66 - - 74 -39.34 0-360 251 \
3 *7.316 29.77 PK 359 -27.6 0 38.07 - - 74 -35.93 0-360 150 \
6 9.756 27.23 PK 36.9 -24.2 0 39.93 - - 74 -34.07 0-360 150 \

* - indicates frequency in CFR47 Pt 15/ 1C RSS-Restricted Band
PK — Peak Detector

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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REPORT NO: 4788364119-E2V2
FCC ID: ABLSMJ720M

DATE: MAR 29, 2018

HIGH CHANNEL HORIZONTAL

QLIL SUWON Lok Chamber

1

22 Feb 2818

15:29:82

Rodioted Emissions 3-Meters
Project Number:4788334B19
188 Client: Samsung
Config:EUT / Adapter / Earphone
Mode :BLE_HARM_2480
95 Tested by:51872
86
T
t 70
o
N
]
2 68
~ Avg Limit (dBuU/m)
5
~
3 58
@
< - - 2 M
48 L 4 "r
i P ™ T bt
e L CE
o M
368
28
1 8 8
Frequency (GHz)
Range (GH) REU/UBU Ref/Atin  Det/fvg Mode Susep Pts  #Sups/Mode Position | Range (B2 REW/UB Ref/Atin  Det/Avg Hode Sucep Pt #ups/fode Position
133 1HG-68)/38  112/10  PERK/LogPur-Video BBmsec(Auto) GBBI  MAXH 8-36Bdegs| 3:3-18 1M(-6d82/30k 8778 PEAK/LogPur-Video  SBnsec(iuto) 16k HAXH B-360degs 15|
| 1@UL SUWON Lab Chamber 1 22 Feb 20818 15:29:82
Rodiaoted Emissions 3-Meters
Pro ject Number:4788334819
188 Client: Samsung
Config:EUT / Adapter / Earphone
Mode :BLE_HARM 2480
95 Tested by:51872
86
3 70
5
C
0
> 68
i~ Avg Limit (dBuU/m)
3
2 5e
K
&
48 3 O
2
a
368
26
1 18 18
Frequency (GHz)
Range (GHz) REL/UB Ref/Attn  Det/Avg Mode Sweep Pts #Swps/ode Fosition | Range (B2 REW/VB Ref/Atin  Det/fug Hode Susep Pts  fops/fode 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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Trace Markers
Marker Frequency Meter Det 20170531_3117_001687 3GHz_HP(dB)_170809 'DC Corr (dB) Correcte d ‘Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) Margin Azimutt h Height Polarity
(GHz) Reading 17 Reading (dB) (dB) (Degs) (em)
(dBuv) (dBuV/m)
1 *4,953 32.79 PK 338 -31.7 0 34.89 - - 74 -39.11 0-360 150 H
4 *7.442 29.53 PK 359 -27.2 0 38.23 - - 74 -35.77 0-360 250 H
5 9.93 26.4 PK 371 -22.2 0 413 - - 74 -32.7 0-360 250 H
2 *4.956 32.04 PK 338 -31.7 0 34.14 - - 74 -39.86 0-360 150 \
3 *7.445 29.71 PK 359 -27.2 0 38.41 - - 74 -35.59 0-360 150 \
6 9.92 26.26 PK 371 -22.3 0 41.06 - - 74 -32.94 0-360 150 \

* - indicates frequency in CFR47 Pt 15/ 1C RSS-Restricted Band
PK — Peak Detector

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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DATE: MAR 29, 2018

11.4.

WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

9:UL SUWON Lab Chamber 3 21 Feb 2818 18:18:06
Rodioted Emissions — 3 Meters
= Project Number:4788334819
8 Client:Samsung
ConfigiEUT / Adapter / Earphone
Mode :BLE Below 1G
75 Tested by:45574
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1:35-1880 120(-6d8)/300k 117/28  PEAK/LogPar-Video ldmsec(Puto) 18  MXH B-368ckege H
9:UL SUWON Lab Chamber 3 21 Feb 2B18 18:18:06
Rodioted Emissions — 3 Meters
= Project Number: 4788334018
8 Client: Samsun
Config:EUT / Adapter / Earphons
Mode :BLE Below 1G
75 Tested by:45574
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BELOW 1 GHz TABLE

Trace Markers

Marker Frequency Meter Det VULB9163-845 30-1000MHz[dB] Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
1 64.4386 39.55 Pk 17.2 -31.8 24.95 40 -15.05 0-360 300 H
2 101.6904 53.14 Pk 17.8 -31.5 39.44 43.52 -4.08 0-360 300 H
3 *121.0924 42.97 Pk 15.9 -31.5 27.37 43.52 -16.15 0-360 200 H
4 65.0206 3891 Pk 17 -31.8 24.11 40 -15.89 0-360 300 Vv
5 101.9814 49.27 Pk 17.8 -31.5 35.57 43.52 -7.95 0-360 200 Vv
6 *118.5701 44.61 Pk 16.3 -31.5 29.41 43.52 -14.11 0-360 100 Vv

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

Radiated Emissions

Frequency Meter Det VULB9163-845 30-1000MHz[dB] Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
102.1385 49.98 Qp 17.8 -31.6 36.18 43.52 -7.34 238 216 Vv
99.361 53.32 Qp 17.7 -31.6 39.42 43.52 -4.1 280 322 H

* - indicates frequency in CFR47 Pt 15 /1C RSS-Restricted Band
Qp - Quasi-Peak detector
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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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RESULTS

WORST EMISSIONS

WB@UL SUWON Lab AC Shield Room 22 Feb 20818 10:19:47
Conducted RFI Uoltoge
Project No:4788334819
90 Client Name:Samsung
Config:EUT / ﬁdupter‘ / Earphone
Mode !AC_Line_ BLE
30 Test by:45574
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LINE 1 RESULTS

Trace Markers

Range 1: Phase L1 .15 - 30MHz

Marker Frequency Meter Det 101837_L1_wit CABLELOSS(dB) Corrected CFR 47 FCC Margin CFR 47 FCC Margin
(MHz) Reading h extension Reading PART 15 Class B (dB) PART 15 Class B (dB)
(dBuVv) (dB(uVolts)) Qp AV

1 153 42.77 Pk 10 1 52.87 65.84 -12.97 - -
2 153 28.95 Av 10 1 39.05 - - 55.84 -16.79
3 411 36.25 Pk 9.8 2 46.25 57.63 -11.38 - -
4 408 27.64 Av 9.8 2 37.64 - - 47.69 -10.05
5 1.068 26.24 Pk 9.8 3 36.34 56 -19.66 - -
6 1.071 16.25 Av 9.8 3 26.35 - - 46 -19.65
7 3.681 24.26 Pk 9.8 3 34.36 56 -21.64 - -
8 3.681 13.68 Av 9.8 3 23.78 - - 46 -22.22
9 6.291 24.36 Pk 9.7 3 34.36 60 -25.64 - -
10 6.291 14.06 Av 9.7 3 24.06 - - 50 -25.94
11 20.607 30.13 Pk 10.1 A4 40.63 60 -19.37 - -
12 20.613 14.43 Av 10.1 A4 24.93 - - 50 -25.07

Pk - Peak detector
Av - Average detection
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LINE 2 PLOT

UL SUWON Lab AC Shield Room 22 Feb 20818 10:19:47
Conducted RFI Uoltaoge

Project No:4788334819

98 Client Nome:Somsung

Config:EUT / Adapter / Earphone
Mode:AC_Line_BLE
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29 Test by:45574
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LINE 2 RESULTS

Trace Markers

Range 2: Phase N .15 - 30MHz

Marker Frequency Meter Det 101837_N_with CABLELOSS(dB) Corrected CFR 47 FCC Margin CFR 47 FCC Margin
(MHz) Reading extension Reading PART 15 Class B (dB) PART 15 Class B (dB)
(dBuVv) (dB(uVolts)) Qp AV

13 153 41.76 Pk 10 1 51.86 65.84 -13.98 - -
14 153 25.56 Av 10 1 35.66 - - 55.84 -20.18
15 417 35.57 Pk 9.8 2 45.57 57.51 -11.94 - -
16 411 27.94 Av 9.8 2 37.94 - - 47.63 -9.69
17 1.098 22.01 Pk 9.9 3 32.21 56 -23.79 - -
18 1.119 14.76 Av 9.9 3 24.96 - - 46 -21.04
19 3.792 21.35 Pk 9.8 3 31.45 56 -24.55 - -
20 3.777 13.84 Av 9.8 3 23.94 - - 46 -22.06
21 6.069 22.08 Pk 9.8 3 32.18 60 -27.82 - -
22 6.054 13.35 Av 9.8 3 23.45 - - 50 -26.55
23 20.487 29.5 Pk 10.1 A4 40 60 -20 - -
24 20.475 14.68 Av 10.1 A4 25.18 - - 50 -24.82

Pk - Peak detector
Av - Average detection
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