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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: WCDMA/LTE Tablet + BT/BLE and DTS/UNII a/b/g/n
MODEL NUMBER: SM-T378V

SERIAL NUMBER: R32J7008EVD (RADIATED);

R32J7008CBB (CONDUCTED)

DATE TESTED: AUG 14, 2017 - SEP 21, 2017

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:
SungGil Park SeokHwan Hong
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.

FCC DA 00-705 Filling and measurement guidelines for FHSS systems
ANSI C63.10-2013.

PN

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
X] Chamber 1
[ ] Chamber 2

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

Page 6 of 82

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: 4788103295-E3V2 DATE: SEP 21, 2017
FCC ID: ABLSMT378V

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 2.32dB
Radiated Disturbance, Below 1GHz 4,14 dB
Radiated Disturbance, Above 1 GHz 5.97 dB

Uncertainty figures are valid to a confidence level of 95%.
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DATE: SEP 21, 2017

5. EQUIPMENT UNDER TEST

5.1.

The EUT is a WCDMA/LTE Tablet + BT/BLE and DTS/UNII a/b/g/n.

DESCRIPTION OF EUT

This test report addresses the DSS (BT) operational mode.

5.2.

The transmitter has a maximum conducted output power as follows:

MAXIMUM OUTPUT POWER

Frequency Range Output Power Output Power
[MHz] Mode Power [dBm] [mw]
Mode

Basic GFSK Average 7.596 5.749
Peak 8.333 6.812
2402-2480 | Enhanced Pi/4-DPSK Average 0,262 1229
Peak 8.494 7.070
Enhanced 8PSK Average 6.271 4.237
Peak 9.283 8.478
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an internal antenna, with a maximum gain of 0.28 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.

Note: GFSK, Pi/4-DQPSK, 8PSK average Power are all investigated, The GFSK & 8PSK Power
are the worst case. Testing is based on this mode to showing compliance. For average power
data please refer to section 9.5.
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA12JWE RT4J221eS/B- E N/A
Data Cable SAMSUNG EP-DG915UWZ N/A N/A
Earphone SAMSUNG EHS64AVFWE N/A N/A

/O CABLES

1 DC Power 1 Mini-USB Shielded 1.1Tm N/A
2 Audio 2 Mini-Jack | Unshielded 1.1Tm N/A
TEST SETUP

The EUT is continuously communicating to the Bluetooth tester during the tests.
Test software enable BT communications.
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SETUP DIAGRAM FOR TESTS

HEADSET

AC ADAPTER

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 10-14-18
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 04-14-19
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, 40 GHz ETS 3116C 00166155 11-30-17
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 12-15-17
Attenuator / Switch driver HP 11713A 3748A04272 N/A
Preamplifier, 1000 MHz Sonoma 310N 341282 08-09-18
Preamplifier, 1000 MHz Sonoma 310N 351741 08-07-18
Preamplifier ETS 3115-PA 00167475 08-09-18
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-08-18
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
Bluetooth Tester TESCOM TC-3000C 3000C000546 08-07-18
Combiner WEINSCHEL 1575 2152 08-08-18
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, 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
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 6GHz Micro-Tronics HPM17542 009 08-08-18
High Pass Filter 6GHz Micro-Tronics HPM17542 016 08-08-18
LISN R&S ENV-216 101837 08-09-18
Antenna, Loop, 9kHz-30MHz R&S HFH2-72 100418 11-25-17
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

LIMITS

20 dB AND 99% BANDWIDTH

None; for reporting purposes only.

TEST PROCEDURE

DA 00-705: The transmitter output is connected to a spectrum analyzer. The RBW is setto = 1%
of the 20 dB bandwidth. The VBW is set to =2 RBW. The sweep time is coupled.

RESULTS

7.1.1. BASIC DATA RATE GFSK MODULATION

Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHz] [kHz] [kHz]
Low 2402 945.200 865.210
Mid 2441 928.300 864.260
High 2480 925.700 861.680
Worst 945.200 865.210

7.1.2. ENHANCED DATA RATE Pi/4-DQPSK MODULATION

Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHz] [MHz] [MHz]
Low 2402 1.259 1.165
Mid 2441 1.288 1.163
High 2480 1.290 1.164
Worst 1.290 1.165

7.1.3. ENHANCED DATA RATE 8PSK MODULATION

Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHz] [MHz] [MHz]
Low 2402 1.254 1.164
Mid 2441 1.247 1.164
High 2480 1.247 1.166
Worst 1.254 1.166
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7.1.4.20 dB AND 99% BANDWIDTH PLOTS

GESK BANDWIDTH

20dB Bandwidth] GFSK Low CH

99% Bandwidth] GFSK Low CH

i e

] Center Frag: 2402000000 GHz

==
02:42:20 PhAug 31, 2017
Radio Std: None

Vq-*\ioem\-nlm}ym ‘Occupied B

Camer Frag: 2402000000 GHz

=as.
102:45:08 PMAug 31,2017
Radio Std: None

ven Trig: FreeRun ‘AvglHold: 100/100 e Trig: FreeRun
HFGainLow #Aten: 20 0B Radio Device: BTS HFGainLow #Auen: 20 48 Radio Device: BTS

10 dB/di Ref 20,00 dBm 0 dB/d Ref 20.00 dBm
Log Log ‘
Center 2.402 GHz Span 3 MHz Center 2402GHz " “span 3 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms| #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 13.3 dBm Occupied Bandwidth Total Power 227 dBm

870.86 kHz 865.21 kHz
Transmit Freq Error 9.376 kHz OBW Power 99.00 % Transmit Freq Error 3.785 kHz OBW Power 99.00 %
x dB Bandwidth 945.2 kHz x dB -20.00 dB x dB Bandwidth 905.5 kHz xdB -20.00 dB

[20dB Bandwidth] GFSK Middle CH

[99% BandW|dth]] GFSK Mlddle CH

Keyssght Spectrum Analyzer - Occupied BW
kL R

] Center Freq: 2441000000 GHz
w. Trig: FreeRun ‘AvgIHold: 100100

R
02:42:35 PMAUG 31, 2007
Radio 5td: None

E—

! Center Freq: 2441000000 G4z

v Trig: Free Run

024517 BM g 31,3017
Radio Std: Nane

HFGsiniow | HAten: 2048 Radio Device: BTS HFGainLow #Anen: 20 48 Radio Device: BTS

10 dB/di Ref 20,00 dBm 0 dB/d Ref 20.00 dBm
Log Log ‘ ‘
Center 2.441 GHz Span 3 MHz Center 2441GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms| #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 13.5 dBm Occupied Bandwidth Total Power 239 dBm

867.85 kHz 864.26 kHz
Transmit Freq Error 6.620 kHz OBW Power 99.00 % Transmit Freq Error 9.800 kHz OBW Power 98.00 %
x dB Bandwidth 928.3 kHz x dB -20.00 dB x dB Bandwidth 907.4 kHz xdB -20.00 dB

20dB Bandwidth] GFSK ngh CH

99% Bandwidth] GFSK High CH

wwmmm Occupied EW

] Center Frag: 2480000000 GHz
+. Trig: FreeRun ‘AvglHold: 100/100
#Atten: 20 dB

AFGainiLow

=
02:42:52 PMAug 31, 2017
Radio Std: None

Radio Device: BTS

Keyasght Spectrum Analyze - Occupied BW
AL

#FGainilow

Camer Fraq: 2480000000 GHz
Ri

e Trig:FreeRun

#adtten: 20 dB

=l
2:45:23 PM dug 31,2017
Radio Std: None

Radio Device: BTS

dBidiv Ref 20.00 dBm

dBidiv Ref 20.00 dBm

Center 248 GHz

#Res BW 30 kHz VBW 300 kHz
Occupied Bandwidth Total Power 11.7 dBm
861.47 kHz
Transmit Freq Error 2.485 kHz OBW Power 99.00 %
x dB Bandwidth 925.7 kHz x dB -20.00 dB

Span 3 MHz
#Sweep 100 ms|

#Res BW 30 kHz

Occupied Bandwidth

861.68 kHz
Transmit Freq Error 11.249 kHz
x dB Bandwidth 895.8 kHz

Center 248GHz

VBW 300 kHz
Total Power 0.63 dBm
OBW Power 98.00 %
x dB -20.00 dB

" Span 3 MHz
#Sweep 100 ms
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Pi/4-DOPSK BANDWIDTH

[20dB Bandwidth] Pi/4- DQPSK Low CH

[99% BandW|dth] Pi/4- DQPSK Low CH

==
B e
Radio Std: None

[ —

] Center Freq 1mwnmm-<z
s Trig: FreeRun AvglHold: 100/100
wARen: 20 48

HFGainiLow Radio Device: BTS

E— —
PM tug 31,2017
Radio Sta. Nons

] ! Center Freq: 2402000000 G4z
ree Run

w. Trig:Free

HFGainLow #Aen: 20 dB Radio Device: BTS

3 Ref 20.00 dBm

) dB/d) Ref 20.00 dBm

Center 2402 GHz Span 3 MHz

#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 12.9 dBm
1.1672 MHz
Transmit Freq Error -5.210 kHz OBW Power 99.00 %
x dB Bandwidth 1.259 MHz x dB -20.00 dB

Center 2402GHz " span3MHz

#Res BW 30 kHz VBW 300 kHz #Swieep 100 ms
Occupied Bandwidth Total Power 1.08 dBm
1.1652 MHz
Transmit Freq Error 814 Hz OBW Power 98.00 %
x dB Bandwidth 1.274 MHz xdB -20.00 dB

20dB Bandwidth] Pi/4-DQPSK Middle CH

59% Bandwidth]] Pi/4- DQPSK Middle CH

Weyssght Spectrum Aralyzer - Qccupied W R — =)
AL 02:43:25 PMAug PHug 31,2017
| Cener Freg: 241000000 GHz Radio Std: None | Camer Fred: 2441000000 GHx Racio Sea: Nans
e Trig: Free AvglHold: 100100 e Trig:Free
#IFGain:Low #Atten: ?ﬂﬂﬂ Radio Device: BTS #FGainlow #Atten: ZﬁﬂE Radio Device: BTS

dBidiv Ref 20,00 dBm dBidiv Ref 20.00 dBm
Log Log
Center 2441 GHz Span 3 MHz Center 2441GHz "~ ‘Span3MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms| #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 13.0 dBm Occupied Bandwidth Total Power 1.22 dBm

1.1692 MHz 1.1626 MHz
Transmit Freq Error -5.597 kHz OBW Power 99.00 % Transmit Freq Error -20.012 kHz OBW Power 98.00 %
x dB Bandwidth 1.288 MHz x dB -20.00 dB x dB Bandwidth 1.238 MHz x dB -20.00 dB

20dB Bandwidth] Pi/4-DQPSK High CH

99% Bandwidth] Pi/4- DQPSK ngh CH

eyeight Specsrom Analzes - Occupied BW x| U —— =
AL I 5 02:43:46 Phadug 31, 2017 02:45:46 9 aug 31,2017
] Center Freq: 2.480000000 GHz Radio Std: None ] Camer Fraq: 2480000000 GHz Radio Std: Hone
v Trig: FreeRun ‘AvglHold: 100/100 e Trig:FreeRun
HFGainLow #Aten: 20 0B Radio Device: BTS. AFGainidow #Atten: 20 48 Radio Device: BTS

0dsidiv__ Ref 20,00 dBm dB/div_ Ref 20.00 dBm
Log Log
Center 2.48 GHz Span 3 MHz Center 248GHz " Span3MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms| #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 11.4 dBm Occupied Bandwidth Total Power -0.40 dBm

1.1734 MHz 1.1643 MHz
Transmit Freq Error -7.390 kHz OBW Power 99.00 % Transmit Freq Error -20.468 kHz OBW Power 99.00 %
x dB Bandwidth 1.290 MHz x dB -20.00 dB x dB Bandwidth 1.274 MHz xdB -20.00 dB
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REPORT NO: 4788103295-E3V2
FCC ID: ABLSMT378V

DATE: SEP 21, 2017

8PSK BANDWIDTH

[20dB Bandwidth] 8PSK Low CH

[99% BandW|dth] 8PSK Low CH

[ —

Center Freq: 2.402000000 oKz

+. Trig: FreeRun AvglHold: 100/100

==
B e
Radio Std: None

E—

! Center Freq: 2402000000 G4z
Run

Trig: Free

ol
PM tug 31,2017
Radio Sta. Nons

HFGsiniow | HAten: 2048 Radio Device: BTS AFGainLow #Anen: 20 dB Radio Device: BTS
10 dB/di Ref 20,00 dBm 0 dB/d Ref 20.00 dBm
Log Log ‘
.................... TSR L TV LA TS AR ’ AR FNFE TR

Center 2402 GHz Span 3 MHz Cznler 2.402 GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms| #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 13.0 dBm Occupied Bandwidth Total Power 1.03 dBm

1.1569 MHz 1.1637 MHz
Transmit Freq Error 9.989 kHz OBW Power 99.00 % Transmit Freq Error 22.291 kHz OBW Power 98.00 %
x dB Bandwidth 1.254 MHz x dB -20.00 dB x dB Bandwidth 1.200 MHz xdB -20.00 dB

20dB Bandwidth] 8PSK Mlddle CH

99% Bandwidth]] 8PSK Viddle CH

wwmmm Qccupied BW o m«s@mmmryw Occupied BV o |l
2144135 P Aug 31, 2017 12:46:00 P ug 31,2017
| Cener Freg: 241000000 GHz Radio Std: None | Camer Fred: 2441000000 GHx Radio Std: None
e Trig: Free AvglHold: 100100 e Trig:Free
#FGain;Low #Atten: ?ﬂﬂB Radio Device: BTS. #FGainlow #Atten: ZﬁﬂE Radio Device: BTS
dBldiv Ref 20.00 dBm dBidiv Ref 20.00 dBm
Log Log
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, |
Center 2441 GHz Span 3 MHz Center 2.441 GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms| #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 13.1 dBm Occupied Bandwidth Total Power 1.25 dBm
1.1578 MHz 1.1639 MHz
Transmit Freq Error 9.625 kHz OBW Power 99.00 % Transmit Freq Error 17.475 kHz OBW Power 98.00 %
x dB Bandwidth 1.247 MHz x dB -20.00 dB x dB Bandwidth 1.200 MHz x dB -20.00 dB

20dB Bandwidth] 8PSK ngh CH

99 Bandwidth] 8PSK High CH

i e

v Trig: FreeRun
HFGainLow

Center Frag: 2480000000 GHz
‘AvglHold: 100/100

==
02:44:51 PhAug 31, 2017
Radio Std: None

Vq-*\ioem\-nlm}ym ‘Occupied B

Camer Fraq: 2480000000 GHz
Trig: Free Run

=as.
102:48:06 PMug 31,2017
Radio Std: None

#Atten: 20 dB Radio Device: BTS #FGain:Low #Atten: 20 dB Radio Device: BTS
0dsidiv__ Ref 20,00 dBm dB/div_ Ref 20.00 dBm

Log Log
Center 2.48 GHz Span 3 MHz Center 248GHz "~ Span3MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms| #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 11.6 dBm Occupied Bandwidth Total Power -0.42 dBm

1.1630 MHz 1.1657 MHz
Transmit Freq Error 8.907 kHz OBW Power 99.00 % Transmit Freq Error 19.655 kHz OBW Power 99.00 %
x dB Bandwidth 1.247 MHz x dB -20.00 dB x dB Bandwidth 1.200 MHz xdB -20.00 dB
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REPORT NO: 4788103295-E3V2 DATE: SEP 21, 2017
FCC ID: ABLSMT378V

8. SUMMARY TABLE

FCC Part Section Test Description Test Limit Te_st. Test Worst Case
Condition Result

Band Edge / Conducted

2.1051, 15.247 (d) . o -20dBc Pass -40.008 dBm
Spurious Emission
15.247 (b)(1) TX conducted output power <21dBm Pass 9.283 dBm
(Peak)
15.247 (a)(1) Hopping frequency separation > 25KHz Pass 1 MHz

15.247 (a)(1)(iii) Number of Hopping channels 0\,\/23;:)?:; clr?a:cr:gis Pass 79

15.247 (a)(1)(iii) Awg Time of Occupancy < 0.4sec Pass 0.34704 sec
15.207 (a) AC Power Fm? conducted Section 10 Power Line Pass 46.32 dBuV
emissions conducted (Pk)
15.205, 15.209 Radiated Spurious Emission < 74dBuV/m Radiated Pass 67.52(SE)uV/m
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REPORT NO: 4788103295-E3V2 DATE: SEP 21, 2017
FCC ID: ABLSMT378V

9. ANTENNA PORT TEST RESULTS
9.1. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mWw.

TEST PROCEDURE

DA 00-705: The transmitter output is connected to a spectrum analyzer. The RBW is set to 300
kHz and the VBW is set to 300 kHz. The sweep time is coupled.

RESULTS

HOPPING FREQUENCY SEPARATION PLOT

Keysight Spectrum Analyzer - Swept 54
kL

Keysight Spectrum Analyzer - Swept SA.
kL

#Avg Type: RMS
NG Wide —+  Trig: FreeRun AvglHold: 100/100
IFGaindaw Atten: 30 dB

#Avg Type: RMS
PG Wide —+- Trig: FreeRun AvglHold: 100100
IFGainow Atien: 30 48

Bialv  Ref 20.00 dBm 1dBialv  Ref 20.00 dBm

Center 2.441000 GHz Span 3.000 MHz Center 2.441000 GHz Span 3.000 MHz
#Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts) #Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)

[GFSK] [8PSK]
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REPORT NO: 4788103295-E3V2
FCC ID: ABLSMT378V

DATE: SEP 21, 2017

9.2. NUMBER OF HOPPING CHANNELS

LIMIT

FCC §15.247 (a) (1) (iii)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

DA 00-705: The transmitter output is connected to a spectrum analyzer. The span is set to
cover the entire authorized band, in either a single sweep or in multiple contiguous sweeps. The
RBW is set to a maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.

NUMBER OF HOPPING CHANNELS PLOTS[GFSK]

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

BN Keysight Spectrum Analyzer - Swept SA o [P | 3]
RL [ RF [50Q DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 02:36:11 PMAug 31, 2017
| #Avg Type: RMS TRACE )
PNO: Fast ~»- Trig: FreeRun Avg|Held: 100/100 TYPE gl
IFGain:Low Atten: 30 dB DET]

10 dBidiv  Ref 20.00 dBm
Log

100

0.00 HH

-10.0

-20.0

-30.0

-40.0

0.0 bk

-60.0

=700

Start 2.39000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

STATUS

Stop 2.49000 GHz
Sweep 1.333 ms (20001 pts)
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REPORT NO: 4788103295-E3V2 DATE: SEP 21, 2017
FCC ID: ABLSMT378V

Keysight Spectrum Analyzer - Swept 54 ——
RL [ S0 DC | CORREC SENSEINT] LIGH AT 02:37:13 PM Aug 31,2017
#Avg Type: RMS TRACE s
PNO: Wide -»— 1rig: FreeRun Avg|Hold: 100100 TYPE g
IFGain:Low Atten: 30 dB oeT|

10 deidiv - Ref 20.00 dBm
Log

1t SEGMENT

2400 to 2430 MHz

Start 2.40000 GHz Stop 2.43000 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
wsc STATUS
Keysight Spectrum Analyzer - Swept SA = ||- a5 S|
RL 3 5 D CORRE SENSEINT] LIGN AUT 02:38:08 PM Aug 31,2017
#Avg Type: RMS TRACE] 56
BNO-Vilde ~s— Trig: FreeRun Avg|Hold: 1001100 TreE(M
IFGain:Low Atten: 30 dB oet|P
lcnézl:.m; Ref 20.00 dBm
nd
2" SEGMENT
2430 to 2460 MHz
Start 2.43000 GHz Stop 2.46000 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
sc STATUS
Keysight Spectrum Analyzer - Swept A o |-a
RL 3 5 0 CORRE SENSE.INT] LIGN AUT 02:39:40 PMAwg 31,2017
#Avg Type: RMS TRACE 56
SNO-Wide —» Trig: FreeRun Avg|Hold: 100/100 TreE(M
IFGain:Low Atten: 30 dB oet|P
T%t(]:EFdN Ref 20.00 dBm
rd
3 SEGMENT
2460 to 2482 MHz
Start 2.46000 GHz Stop 2.48200 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
sc sTATUS
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FCC ID: ABLSMT378V

NUMBER OF HOPPING CHANNELS PLOTS[8PSK]

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

—
BE Keysight Spectrum Analyzer - Swept SA =R
RL | RF |s0e bc | CcORREC | [ SENSE:INT] | ALIGN AUTO | 06:58:36 PM Sep 21,2017
| #Avg Type: RMS TRACE 3456
PNO: Fast —»— Trig: FreeRun Avg|Hold: 100/100 TYPE[ M
IFGain:Low Atten: 30 dB oet|P

10 dBidiv.  Ref 20.00 dBm
Log

100

0.00

-10.0

-20.0

-30.0

-40.0

-50.0

600

-70.0

Start 2.39000 GHz Stop 2.49000 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
MSG ISTATUS
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Keysight Spectrum Analyzer - Swept 54 = =
RL i s0@_D CORRE SENSE:INT] LIGH AT 07:01:49 PM Sep21, 2017
#Avg Type: RMS TRACE 55
FNO Wide ~»- Trig: Free Run Avg|Hold: 100100 TVPE(M
IFGain:Low Atten: 30 dB oerl?
10 dB/div - Ref 20.00 dBm
Log
st
15 SEGMENT
2400 to 2430 MHz
Start 2.40000 GHz Stop 2.43000 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
hise STATUS
Keysight Spectrum Analyzer - Swept 54 = =
RL i s0@_D CORRE SENSE:INT] LIGH AT 07:03:14 PM Sep 21, 2017
#Avg Type: RMS TRACE 55
FNO Wide ~»- Trig: Free Run Avg|Hold: 100100 TVPE(M
IFGain:Low Atten: 30 dB oerl?
10 dB/div - Ref 20.00 dBm
Log
nd
2" SEGMENT
2430 to 2460 MHz
Start 2.43000 GHz Stop 2.46000 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
15 STATUS
Keysight Spectrum Analyzes - Swept SA o |[-aF
AL 3 5 D CORRE “SENSELINT] LIGN AUT 07:05:58PM Sep 21, 2017
#Avg Type: RMS TRACE 56
FNO Wide ~s- Trig: Free Run AvglHold: 1001100 TIPE| M
IEGain:Low Atten: 30 dB oerlP
10 dBidiv. Ref 20.00 dBm
Log
rd
3 SEGMENT
2460 to 2482 MHz
Start 2.46000 GHz Stop 2.48200 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
sG sTATUS
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9.3.

LIMIT

FCC §15.247 (a) (1) (iii)

AVERAGE TIME OF OCCUPANCY

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each

occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels *
0.4 seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width.

RESULTS[GFSK]

Width Pulses in of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
GFSK Normal
DH1 0.380 32 0.121728 0.4 -0.2783
DH3 1.636 17 0.278120 0.4 -0.1219
DH5 2.884 12 0.346080 0.4 -0.0539
DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy
[msec] [0.8 seconds [sec] [sec] [sec]
GFSK AFH

DH1 0.380 8 0.030432 0.4 -0.36957
DH3 1.636 4.25 0.069530 0.4 -0.33047
DH5 2.884 3 0.086520 0.4 -0.31348
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BN Keysight Spectrum Analyzer - Swept SA @\E/@__
RL [ RF [s0Q DC | CORREC | | SENSE:INT] | ALIGN AUTO |
Trig Delay-50.0 s #Avg Type: RMS
PNO: Fast ~»— 1rig: RFBurst
IFGain:Low Atten: 30 dB
AMkKr2 380.4 ps
10 cBidiv  Ref 20.00 dBm 0.51 dB
Log ‘
100 ’
0.00
100
DH1
200
Pulse Width 00
-40.0
500
-60.0 pHS i
700
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #BW 50 MHz Sweep 500.0 ps (20001 pts)
IMSG STATUS
[N
RL [ RF [s0Q DC | CORREC | | SENSE:INT] | ALIGN AUTO | 02:28:58 PM Aug 31, 2017
r #Avg Type: RMS
PNO: Wide —»— Trig: FreeRun
IFGain:Low Atten: 30 dB
10 dBidiv. Ref 20.00 dBm
Log
100
DH1 o
-10.0
NUMBER OF
PULSES IN 3.16
SECOND 0
OBSERVATION |
PERIOD
500 (AU AL H 3 U] i L
0.0
700
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #/BW 300 kHz Sweep 3.160 s (20001 pts)
wsG | L Alignment Completed STATUS
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BN Keysight Spectrum Analyzer - Swept SA @\E/@__
RL [ RE [502 DC [ corReC | | SENSE:INT] | ALIGN AUTQ 02:31:50 PMAug 31, 2017
Trig Delay-200.0 ps #Avg Type: RMS
PNO: Fast ~»— 1rig: RFBurst
IFGain:Low Atten: 30 dB
AMKr2 1.636 ms
10 cBidiv  Ref 20.00 dBm 0.76 dB
Log
100 ’;
0.00
100
DH3
200
Pulse Width 00
-40.0 it
500
600
700
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #BW 50 MHz Sweep 2.000 ms (20001 pts)
IMSG STATUS
[N
RL [ RF [s0Q DC | CORREC | | SENSE:INT] | ALIGN AUTO |
r #Avg Type: RMS
PNO: Wide —»— Trig: FreeRun
IFGain:Low Atten: 30 dB
10 dBidiv. Ref 20.00 dBm
Log
100
DH3
-10.0
NUMBER OF .
PULSES IN 3.16
SECOND 0 T
OBSERVATION il i
PERIOD
500 s EA LA | Al L]
0.0
700
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #/BW 300 kHz Sweep 3.160 s (20001 pts)
IMSG ISTATUS
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BN Keysight Spectrum Analyzer - Swept SA @\E/@__
RL [ RF [s0Q DC | CORREC | | SENSE:INT] | ALIGN AUTO |
Trig Delay-300.0 ps #Avg Type: RMS
PNO: Fast ~»— 1rig: RFBurst
IFGain:Low Atten: 30 dB
AMKr2 2.884 ms
10 cBidiv  Ref 20.00 dBm 1.54 dB
Log
100 .
0.00
100
DH5
200
Pulse Width 00
40,0 frubbhe Ll ngidd
500
-60.0 P AN
700
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #BW 50 MHz Sweep 3.500 ms (20001 pts)
IMSG STATUS
[N
RL [ RF [s0Q DC | CORREC | | SENSE:INT] | ALIGN AUTO |
r #Avg Type: RMS
PNO: Wide —»— Trig: FreeRun
IFGain:Low Atten: 30 dB
10 dBidiv. Ref 20.00 dBm
Log
100
DH5
-10.0
NUMBER OF
PULSES IN 3.16
SECOND 0
OBSERVATION
PERIOD
500 jH,
0.0
700
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #/BW 300 kHz Sweep 3.160 s (20001 pts)
IMSG ISTATUS
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RESULTS[8PSK]
DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
8PSK Normal
3DH1 0.394 32 0.125952 0.4 -0.2740
3DH3 1.643 17 0.279310 0.4 -0.1207
3DH5 2.892 12 0.347040 0.4 -0.0530
DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy
[msec] |0.8 seconds [sec] [sec] [sec]
8PSK AFH
3DH1 0.394 8 0.031488 0.4 -0.36851
3DH3 1.643 4.25 0.069828 0.4 -0.33017
3DH5 2.892 3 0.086760 0.4 -0.31324
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BE Keysight Spectrum Analyzer - Swept SA li/\i/@_
RL [ RF [s0Q DC | CORREC | | SENSE:INT] [ ALIGN AUTO | 05:40:17 PM Sep 21,2017
Trig Delay-50.0 ps #Avg Type: RMS TRAGE 3456
PNO: Fast ~»— 1rig: RF Burst TYPE|WAAAARATA:
IFGain:Low Atten: 30 dB DET|P
AMKr2 393.6 ps
10 ¢Bidiv Ref 20.00 dBm -0.25dB
Log
10.0 . —
0.00
100
3DH1
200
Pulse Width o
-40.0 ik —
500
0.0
700
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #H/BW 50 MHz Sweep 500.0 ps (20001 pts)
IMSG STATUS
[N
RL [ RF [s0Q DC | CORREC | | SENSE:INT] [ ALIGN AUTO | 05:36:17 PM Sep 21,2017
r #Avg Type: RMS TRACE] 3 6
PNO: Wide —»— 1rig: FreeRun TYPE| Wttt
IFGain:Low Atten: 30 dB peT|P
10 ¢Bidiv. Ref 20.00 dBm
Log
100
0.00
3DH1
100
NUMBER OF
PULSES IN 3.16
SECOND o
OBSERVATION
PERIOD
soo bt 0o 0 L I I ) LI K | LR R LR R R 1 [ 1! | | (i
600
700
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #BW 300 kHz Sweep 3.160 s (20001 pts)
IMSG ISTATUS
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BN Keysight Spectrum Analyzer - Swept SA @\i/@__
RL [ RF [s0Q DC | CORREC | | SENSE:INT] [ ALIGN AUTO | 05:42:24 PM Sep 21,2017
Trig Delay-200.0 ps #Avg Type: RMS TRAGE 3456
PNO: Fast ~»— 1rig: RF Burst TYPE|WAAAARATA:
IFGain:Low Atten: 30 dB DET|P
AMKr2 1.643 ms
10 dBidiv  Ref 20.00 dBm -1.67 dB
Log
100 ]
¢
0.00 H HH SRR TS o . HH S —
100
3DH3
200
Pulse Width o
-40.0
500
0.0 |+
700
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #H/BW 50 MHz Sweep 2.000 ms (20001 pts)
IMSG STATUS
[N
RL [ RF [s0Q DC | CORREC | | SENSE:INT] [ ALIGN AUTO | 05:37:49PM Sep 21,2017
r #Avg Type: RMS TRACE] 3 6
PNO: Wide —»— 1rig: FreeRun TYPE| Wttt
IFGain:Low Atten: 30 dB peT|P
10 ¢Bidiv. Ref 20.00 dBm
Log
100
0.00
3DH3
100
NUMBER OF
PULSES IN 3.16
SECOND o
OBSERVATION i
PERIOD
E00 kA1 - . | — | .
600
700
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #BW 300 kHz Sweep 3.160 s (20001 pts)
IMSG ISTATUS
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FCC ID: ABLSMT378V

DATE: SEP 21, 2017

BN Keysight Spectrum Analyzer - Swept SA @\i/@__
RL [ RF [s0Q DC | CORREC | | SENSE:INT] [ ALIGN AUTO | 05:44:28PM Sep 21,2017
Trig Delay-300.0 ps #Avg Type: RMS TRAGE 3456
PNO: Fast ~»— 1rig: RF Burst TYPE|WAAAARATA:
IFGain:Low Atten: 30 dB DET|P
AMKr2 2.892 ms
10 dBidiv  Ref 20.00 dBm -0.51 dB
Log
10.0 . —
0.00 ¥ e
100
3DH5
200
Pulse Width o
-40.0
500
0.0
700
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #H/BW 50 MHz Sweep 3.500 ms (20001 pts)
IMSG STATUS
[N
RL [ RF [s0Q DC | CORREC | | SENSE:INT] [ ALIGN AUTO 05:38:40PM Sep 21,2017
r #Avg Type: RMS TRACE] 3 6
PNO: Wide —»— 1rig: FreeRun TYPE| Wttt
IFGain:Low Atten: 30 dB peT|P
10 ¢Bidiv. Ref 20.00 dBm
Log
100
0.00
3DH5
100
NUMBER OF
PULSES IN 3.16
SECOND o
OBSERVATION a0 Il
PERIOD
500 -l
600
700
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #BW 300 kHz Sweep 3.160 s (20001 pts)
IMSG ISTATUS
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REPORT NO: 4788103295-E3V2
FCC ID: ABLSMT378V

DATE: SEP 21, 2017

9.4. OUTPUT POWER

LIMIT

§15.247 (b) (1)

The maximum antenna gain is less than 6 dBi, therefore the limit is 21 dBm.

TEST PROCEDURE

DA 00-705: The transmitter output is connected to a spectrum analyzer the analyzer bandwidth
is set to a value greater than the 20 dB bandwidth of the EUT.

RESULTS

9.4.1. BASIC DATA RATE GFSK MODULATION

Frequency Output Power Limit Margin
Ch I
anne [MHz] [dBm] [dBm] (dB]
Low 2402 8.210 21 -12.79
Middle 2441 8.333 21 -12.667
High 2480 6.420 21 -14.58
Worst 8.333 21 -12.667
9.4.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION
Frequency Output Power Limit Margin
Channel
[MHz] [dBm] [dBm] [dB]
Low 2402 8.434 21 -12.566
Middle 2441 8.494 21 -12.506
High 2480 6.596 21 -14.404
Worst 8.494 21 -12.506
9.4.3. ENHANCED DATA RATE 8PSK MODULATION
Frequency Output Power Limit Margin
Channel
[MHz] [dBm] [dBm] [dB]
Low 2402 9.128 21 -11.872
Middle 2441 9.283 21 -11.717
High 2480 7.302 21 -13.698
Worst 9.283 21 -11.717
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REPORT NO: 4788103295-E3V2 DATE: SEP 21, 2017
FCC ID: ABLSMT378V

9.4.4. OUTPUT POWER PLOTS

GESK OUTPUT POWER

Keysight Spectrum Analyzer - Swept 54 = =
RL (3 S0 DC | CORREC SENSE:INT] LIGH AT 08:09:38 PM Aug 28, 2017
#Avg Type: RMS TRACE 03
PNO:Fast -~ Trig: FreeRun AvglHald: 100100 e
IFGain:Low Atten: 40 dB oeT|

10 de/div - Ref 30.00 dBm
Log

GFSK

Low CH

Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
hise sTATUS
Keysight Spectrum Analyzer - Swept 54 = =
L ke 00 DC | CORREC SENSEINT] LIGN ALT 08:09:48 PM Aug 28, 2017
#Avg Type: RMS TRACE] 56
PO Fast ~» Trig: FreeRun Avg|Hold: 100100 TrPE(M
IFGain:Low Atten: 40 dB cerl?

10 de/div - Ref 30.00 dBm
Log

GFSK

Middle CH

Center 2.441000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
15 STATUS
Keysight Spectrum Analyzer - Swept SA = ||- a5 S|
RL A 5 D CORRE SENSE INT] 08:0

9:57 PM Aug 28, 2017

~ #Avg Type: RMS
PNO Fast ~»-  Trig: Free Run AvglHold: 1001100
IFGain:Low Atten: 40 dB

ICDSDJ:M Ref 30.00 dBm

GFSK

High CH

Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
o sTATUS
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REPORT NO: 4788103295-E3V2 DATE: SEP 21, 2017
FCC ID: ABLSMT378V

Pi/4-DPSK OUTPUT POWER

Keysight Spectrum Analyzer - Swept SA o || o
RL A 5 DC | CoRRE SENSE INT] LIGN AUT 08:10:10 PM Aug 28, 2017
#Avg Type: RMS TRACE S
PNO: Fast ~—  17ig: Free Run Avg|Hold: 1001100 TrPE(M
IFGain:Low Atten: 40 dB oet|P

ICD%DJGN Ref 30.00 dBm

Pi/4-DPSK

Low CH

Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
o sTATUS

Keysight Spectrum Analyzer - Swept SA
RL 3 S D CORRE

o ~ #Avg Type: RMS ci 256
PNO Fast ~»-  Trig: Free Run AvglHold: 1001100 TroelM
IFGain:Low Atten: 40 dB peT|P

ICD%DJGN Ref 30.00 dBm

Pi/4-DPSK

Middle CH

Center 2.441000 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 54 = =
L ke 00 DC | CORREC ENSEINT] LIGN ALT 08:10:30 PM Aug 28, 2017
#Avg Type: RMS TRACE 5t
PO Fast ~» Trig: FreeRun Avg|Hold: 100100 TrPE(M
IFGain:Low Atten: 40 dB cerl?

10 de/div - Ref 30.00 dBm
Log

Pi/4-DPSK

High CH

Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
wsc STATUS
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REPORT NO: 4788103295-E3V2 DATE: SEP 21, 2017
FCC ID: ABLSMT378V

8PSK OUTPUT POWER

Keysight Spectrum Analyzer - Swept SA = ||- a5 S|
RL 3 08 DC | CORRE SENSE INT] LIGN AUT 0B:10:41 PM Aug 28, 2017
#Avg Type: RMS TRACE E
PNO: Fast ~—  17ig: Free Run Avg|Hold: 1001100 TrPE(M
IFGain:Low Atten: 40 dB oet|P
ché:Dmc Ref 30.00 dBm
Low CH
Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)

o sTATUS

Keysight Spectrum Analyzer - Swept SA
RL A 5 D

SENSEINT] LIGN AUT TRI
#Avg Type: RMS c 56

PNO:Fast —+—  Trig: FreeRun AvglHold: 100100 Tree(m

IFGain:Low Atten: 40 dB peT|P

ICDSDJ:M Ref 30.00 dBm

8PSK

Middle CH

Center 2.441000 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 54 = =
L ke 00 DC | CORREC SENSEINT] LIGN ALT 08:11:03 PM Aug 28, 2017
#Avg Type: RMS TRACE 5t
PO Fast ~» Trig: FreeRun Avg|Hold: 100100 TrPE(M
IFGain:Low Atten: 40 dB cerl?

10 de/div - Ref 30.00 dBm
Log

8PSK

High CH

Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
wsc STATUS
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REPORT NO: 4788103295-E3V2 DATE: SEP 21, 2017

FCC ID: ABLSMT378V

9.5. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

DA 00-705: 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.

9.5.1. BASIC DATA RATE GFSK MODULATION

Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 7.486 5.61
Middle 2441 7.596 5.75
High 2480 5.772 3.78
9.5.2. DATA RATE PI/4-DQPSK MODULATION
Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 6.112 4.09
Middle 2441 6.262 4.23
High 2480 4.540 2.84

9.5.3. ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 6.145 4.12
Middle 2441 6.271 4.24
High 2480 4.554 2.85
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REPORT NO: 4788103295-E3V2 DATE: SEP 21, 2017
FCC ID: ABLSMT378V

9.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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REPORT NO: 4788103295-E3V2 DATE: SEP 21, 2017
FCC ID: ABLSMT378V

9.6.1. BASIC DATA RATE GFSK MODULATION

GFSK Mode
GFSK] Low Channel BandEdge
:m;msp.mm e Swept S o—
Preae o 02:49:04 PM Aug 31, 2017
] Ay vg Type: RMS A 56
PNO: Wide ~#-  Trig: FreeRun Avg|Hold: 1001100 TYRE|M
IFGainiLow Atten: 30 dB cerlP
10 deidiv. Ref 20.00 dBm
93
U
‘
Center 2.400000 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)

GFSK] Low Channel Spurlous

kmngpmmA N'n! ‘Swapt SA =
...... ALIGN AUT! 05:00:28 PMAug 31,2017
| #Avg Type: RMS TRACE 56

PNG: Fast -+ Trig: FreeRun Avg|Hold: 100100 TPE(M

IFGain:Low Atten: 30 dB oerlP

10 dBidiv Ref 20.00 dBm

og

&

Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
Pemoodmrclsal o x 1 v ] FUNCTION ] FUNCTION viDTH UNCTION VALUE

1 N f 24017 GHz 7.021 dBm
2l N f 26.279 6 GHz 40282 dBm

D@D O E

10
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REPORT NO: 4788103295-E3V2
FCC ID: ABLSMT378V

DATE: SEP 21, 2017

[GFSK] Mid Channel BandEdge

Km\gm Specum Aney - Wt SA

#Avg Type: RMS

o ]|-a8
02:47:51 PM Aug 31, 2017
TRACE] E

MsG

PNO: Wide -+ Trig: FreeRun Avg|Hold: 1001100 TYPE[M
IFGain:Low Atten: 30 dB veTlP
10dBidiv  Ref 20.00 dBm
Log
Center 2.441000 GHz Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)

[GFSK] Mid Channel Spurlous

=

sl x Y
1N f 2.440 8 GHz 7.379 dBm
2 N f 26.2656 1 GHz -41.012 dBm
3
4
5
6
7
[

9
10
1

Km\gm Spmm Anm-n- ‘Swapt SA
...... ALIGN AUT 05:03:52 PMAug 31,2017
] #Avg Type: RMS Az 56
PNG:Fast ~»— Trig: FreeRun AvglHald: 1001100 TYPE(M
IFGain:Low Atten: 30 dB oerlP
10 dBidiv Ref 20.00 dBm
og
¢
Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz

FUNCTION | FUNCTION WIDTH

Sweep 9733 ms (4uno1 pts)

Page 37 of 82

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: 4788103295-E3V2 DATE: SEP 21, 2017
FCC ID: ABLSMT378V

[GFSK] High Channel BandEdge
Km\ngpmmAnlmv SwlplSI ==
— N ALIGN 02:51:28 PMAug 31, 2017
] #Avg Type: RMS TRACE] 56
PNG: Wide -+ Trig: FreeRun Avg|Hold: 100100 TYPE(M
IFGain:Low Atten: 30 dB veTlP
10dBidiv  Ref 20.00 dBm
Log
1
Center 2483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
sc stamus
[GFSK] High Channel Spurlous
Km\ngpmmAnlmv SwlplSI ==
— N ALIGN AUT! 06:04:32 PM Aug 31, 2017
] #Avg Type: RMS A 56
PNO: Fast ~»— Trig: Free Run Avg|Hold: 100100 TYPE(M
IFGain:Low Atten: 30 dB vl
10 dBidiv Ref 20.00 dBm
G
Start 30 MHz Stop 26,50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 973.3ms (4uno1 pts)
1 N f 2.480 6 GHz 5.616 dBm
2 N f 26.336 2 GHz -40.008 dBm
3
4
5
6
7
B
9
10
1"
" sram
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REPORT NO: 4788103295-E3V2 DATE: SEP 21, 2017
FCC ID: ABLSMT378V

BandEdge Emission at GFSK Hopping Mode

[GFSK Hopping Mode] Low Channel BandEdge

Kq«sgmsnmmn rym chpl&\ =
: CORRE GN ALTO 02:50:08 PMAug 31,2017
TRACE] :

| #Avg Type: RMS
PNO: Wide -»- Trig: Free Run Avg|Hold: 100100 TYPE(M
IFGain:Low Atten: 30 dB peT|P

10 deidiv - Ref 20.00 dBm
Log

Center 2.400000 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)

[GFSK Hopping Mode] High Channel BandEdge

ngmsmum! alyzer - Sw!plﬁo\ o |[-aF
il CORRE! GN AL 02:51:57 PMAug 31, 2017
#Avg Type: RMS T
FNO: Wide - Trig: FreeRun Avg|Hold: 1001100
IFGain:Low Adtten: 30 dB oelr

ICD;E-J:M Ref 20.00 dBm

Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
56 TATUS
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REPORT NO: 4788103295-E3V2 DATE: SEP 21, 2017
FCC ID: ABLSMT378V

Pl/4-DOPSK Mode

o-a®
02:54:30 PMAug 31,2017
| Mug Type:RMS TRACE] 56
PNO: Wide -+ Trig: FreeRun AvglHold: 100100 TreE M
IFGain-Low Atten: 30 dB perlP

[P1/4- DQPSK] Low Channel BandEdge

Km\gm Specum Aney - Wt SA

10 deidiv. Ref 20.00 dBm
Log

Center 2.400000 GHz Span 10.00 MHz.
#Res BW 100 kHz Sweep 5.333 ms (20001 pts)

MsG

[P1/4- DQPSK] Low Channel Spurlous

Km\gm Specum Aney - Wt SA

#VBW 300 kHz

STATUS

==
06:07:27 PM Aug 31, 2017
TRACE] 56

] Ay vg Type: RMS
PG T e Trig: Free Run AvglHold: 100100 TrPEM
Atten: 30 dB oeTlP
10 dBidiv Ref 20.00 dBm
G
Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
Peclwoodnclscl % [ v T Fincrion [ FucTionwiot B
1 N f 2.401 7 GHz 6.531 dBm
iz N f 26.049 3 GHz -40.504 dBm
3
4
5
6
7
8
9
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DATE: SEP 21, 2017

[P1/4- DQPSK] Mid Channel BandEdge

Km\gm Specum Aney - Wt SA

o ]|-a8
02:53:21 PM Aug 31, 2017
TRACE] E

] e #Avg Type: RMS

PNO: Wide -#»- Trig: FreeRun Avg|Hold: 1001100 TYPE[M

1FGain:Low Atten: 30 dB werlP
10 deidiv. Ref 20.00 dBm
Log
Center 2.441000 GHz Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)
sG sTATUS

[P1/4- DQPSK] Mid Channel Spurlous

=

sl x
1N f 2.440 8 GHz 6.649 dBm
2 N f 26.186 3 GHz -41.002 dBm

Km\gm Spmm Anm-n- ‘Swapt SA
...... ALT 06:09:43 PMAug 31, 2017
] Mug Type: RMS AT E
FHO-Fast -»- Trig: FreeRun AvglHold: 100100 TrPEM
IFGain:Low Atten: 30 dB oerlP
10 dBidiv Ref 20.00 dBm
og
O
v
Start 30 MHz Stop 26.50 GHz

#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
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DATE: SEP 21, 2017

REPORT NO: 4788103295-E3V2
FCC ID: ABLSMT378V

[P1/4-DQPSK] ngh Channel BandEdge
Km\ngpmmAnlmv SwlplSI ==
...... ALIGN 02:56:14 PMAug 31, 2017
] #Avg Type: RMS TRACE] 56
PNG: Wide -+ Trig: FreeRun AvglHald: 1001100 TYPE(M
IFGain:Low Atten: 30 dB vl
10 deidiv. Ref 20.00 dBm
¢
Center 2.483500 GHz Span 10.00 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
[P1/4-DQPSK] ngh Channel Spurlous
Km\ngpmmAnlmv SwlplSI ==
...... ALT 06:11:54 PMAug 31, 2017
] Mug'rype RMS TRACH 56
Avg|Hold: 1001100 Ir‘;l’j

PN Fast -»- Trig: FreeRun
Atten: 30 dB

IFGain:Low

10 dBidiv Ref 20.00 dBm
&

Stop 26.50 GHz!

Start 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (4!]001 pts)
| I UNCTION VALUE B
1N f 2.479 8 GHz 5.022 dBm
2 N f 26.306 4 GHz -40.682 dBm
3
4
5
6
7
[
9
10
1
s TATUS
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FCC ID: ABLSMT378V

BandEdge Emission at Pl/4-DOPSK Hopping Mode

[P1/4-DQPSK Hopping Mode] Low Channel BandEdge

Kq«sgmsnmmn rym chpl&\ =
: CORRE T0 02:55:23 PMAug 31, 2017
RACE :

| . .ﬂAVnI Type: RMS
PNO: Wide -»- Trig: Free Run Avg|Hold: 100100 TYPE(M
IFGain:Low Atten: 30 dB peT|P

10 deidiv - Ref 20.00 dBm
Log

Center 2.400000 GHz Span 10.00 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
s

[P1/4-DQPSK Hoppin Mode] High Channel BandEdge

ngmsmum! alyzer - Sw!plﬁo\ o |[-aF
o AL CORRE T 02:56:56 PMAug 31, 2017
iA wvg Type: RMS Th.z
FNO: Wide -+ Trig: FreeRun Avg|Hold: 1001100
IFGain:Low Atten: 30 dB oeir

ICD;E-J:M Ref 20.00 dBm

Center 2.483500 GHz Span 10.00 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
56 TATUS
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REPORT NO: 4788103295-E3V2 DATE: SEP 21, 2017
FCC ID: ABLSMT378V

8PSK Mode

=

[BPSK] Low Channel BandEdge

Km\ngpmmAnlN'n! Swept 34
""" A I 03:08:32 PMAug 31, 2017
| Mug Type:RMS TRACE] 56
PNO: Wide -+ Trig: FreeRun AvglHold: 100100 e

IFGain:Low Atten: 30 dB

10 deidiv. Ref 20.00 dBm
Log

Center 2.400000 GHz Span 10.00 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
sc TATUS
[BPSK] Low Channel Spurlous
Km\ngpmmAnlmv SwlplSI ==
...... GN AUT 06:14:34 PMAug 31,2017
] #Avg Type: RMS TRACE] 56
PG Fast o Trig: Free Run AvglHald: 1001100 TYPE(M
Atten: 30 dB oerlP
10 dBidiv Ref 20.00 dBm
G

Start 30 MHz Stop 26.50 GHz!
#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)

| I
2.401 7 GHz 6.562 dBm
25676 1 GHz -40.722 dBm

N
2 N f

lSom~woarw
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REPORT NO: 4788103295-E3V2 DATE: SEP 21, 2017

FCC ID: ABLSMT378V

[BPSK] Mid Channel BandEdge

Km\ngpmmAnlmv SwlplSI ==
e i ALIGN AU 03:07:35 PMAug 31, 2017
| #Avg Type: RMS TRACE] 56
PNO: Wide -+ Trig: FreeRun AvglHold: 100100 e

IFGain:Low Atten: 30 dB

10 deidiv. Ref 20.00 dBm
Log

Span 5.000 MHz
Sweep 2.667 ms (20001 pts)

Center 2,441000 GHz

[#Res BW 100 kHz #VBW 300 kHz

MsG

[BPSK] Mid Channel Spurlous

Km\ngpmmAnlmv SwlplSI ==
...... N ALIGN AUT 06:16:37 PMAug 31,2017
] #Avg Type: RMS TRACE] 56
PNG:Fast ~»— Trig: FreeRun AvglHald: 1001100 TYPE(M
IFGain:Low Atten: 30 dB oerlP
10 dBidiv Ref 20.00 dBm
og
O
v

Stop 26.50 GHz!

Start 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 973.3ms (40001 pts)

1 N f 2.440 8 GHz 6.670 dBm

2 N f 26.069 3 GHz -40.679 dBm
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DATE: SEP 21, 2017

REPORT NO: 4788103295-E3V2
FCC ID: ABLSMT378V

[BPSK] High Channel BandEdge
Km\ngpmmAnlmv SwlplSI ==
""" GN 03:10:18 PMAug 31, 2017
] #Avg Type: RMS TRACE] 56
PNG: Wide -+ Trig: FreeRun AvglHald: 1001100 TYPE(M
IFGain:Low Atten: 30 dB vl
10 deidiv. Ref 20.00 dBm
Center 2.483500 GHz Span 10.00 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
[BPSK] High Channel Spurlous
Km\ngpmmAnlmv SwlplSI ==
...... N ALIGN AUT! 06:19:45 PMAug 31, 2017
] #Avg Type: RMS TRACH 56
PNO: Fast ~»- Trig: FreeRun Avg|Hold: 1001100 TYPE[M
Atten: 30 dB =Tl

IFGain:Low

10 dBidiv Ref 20.00 dBm
&

Stop 26.50 GHz
Sweep 9733 ms (4uno1 pts)

Start 30 MHz
#Res BW 100 kHz #VBW 300 kHz

G ) I S S A
1 f 2.479 8 GHz 5.065 dBm
26.263 8 GHz -40.414 dBm
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REPORT NO: 4788103295-E3V2

FCC ID: ABLSMT378V

DATE: SEP 21, 2017

BandEdge Emission at 8PSK Hopping Mode

[BPSK Hopping Mode] Low Channel BandEdge

Krysgmsnmmn yzer - Swept SA

10 deidiv - Ref 20.00 dBm
Log

IFGain:Low Atten: 30 dB

] " #Avg Type: RM
PNOrWide -»- Trig: FreeRun AvglHold: 100100

[#Res BW 100 kHz

Center 2.400000 GHz

#VBW 300 kHz

Sweep 5.333 ms (20001 pts)

[BPSK Hopping Mode High Channel BandEdge

AL

ngmsmum! alyzer - Swept SA

#Avg Type: RMS

[#Res BW 100 kHz

FNO: Wide -+ Trig: FreeRun Avg|Hold: 1001100
IFGain:Low Atten: 30 dB
lcngil:-mu Ref 20.00 dBm
Center 2.483500 GHz
#VBW 300 kHz Sweep 5.333 ms (20001 pts)
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REPORT NO: 4788103295-E3V2 DATE: SEP 21, 2017
FCC ID: ABLSMT378V

10. RADIATED TEST RESULTS

10.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 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. 88 15.231 and 15.241.
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REPORT NO: 4788103295-E3V2 DATE: SEP 21, 2017
FCC ID: ABLSMT378V

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 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; the video bandwidth
is set to 3 MHz for peak measurements.(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.)

For band edge 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 1/T (on time) for average
measurement.

GFSK =1/T =1/0.0029S = 350Hz.

The minimum VBW was 350Hz, but test receiver(ESU40) couldn’t set value 350Hz. Due to this
reason, testing VBW was set to 500Hz(Worst cases).

The spectrum from 1GHz 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.
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REPORT NO: 4788103295-E3V2 DATE: SEP 21, 2017
FCC ID: ABLSMT378V

10.2. TRANSMITTER ABOVE 1 GHz

10.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

1')5”* SUWON Lab Chamber 1 31 Aug 2817 17:54:21
i | i Restricted Baondedge
Project Number: 4788183295
1S ; : ; |Client : Somsung
Config:EUT / Adapter / Eorphone
H Mode |BET_BE_GFSK_H_24B2
185 Tested by:JH Park

CdBull/m) Horizontal

2.415
Fre
T W T B e B W B S T
HORIZONTAL DATA
Trace Markers
Er n Meter 20170531 10dB_ATT Corrected Average Margin peak Limit PK Margin Azimuth Height
Marker E:Z:E)cv Reading Det _3117_00 (dB)_1708 Reading Limit (Z:)I (j: v/m) (d:)g (ZD u) (e::) Polarity
i (dBuv) 168717 09 (dBuv/m) | (dBuv/m) ! 68 §
1 *2.39 42.41 Pk 313 -25.7 48.01 - - 74 -25.99 323 223 H
2 *2.388 46.12 Pk 313 -25.7 51.72 - - 74 -22.28 323 223 H
3 *2.39 32.93 VA1T 313 -25.7 38.53 54 -15.47 - - 323 223 H
4 *2.385 33.24 VA1T 313 -25.7 38.84 54 -15.16 - - 323 223 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788103295-E3V2

FCC ID: ABLSMT378V

DATE: SEP 21, 2017

VERTICAL PEAK AND AVERAGE PLOT

1_),JLI, SUWON Lab Chamber | 31 Aug 2817 18:81:35
- Restricted Boandedge
Project Number: 4788183295
15 Client:Semsung
Config:EUT / Adopter / Eorphore
Mode BT _BE_GFSK_U_2482
185 Tested by:JH Fark
95
FREE
5
L
o
> 75 -
E
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2 65 | B ) —
o
Average mit CdBulym
55 T || | |
pl L R ol e L ke Mk L i it bt el ok kel
bl L s e iy o "
45
4 3
a o
35 +
2.31 18 . 5MH=z/ 2.415
Frequency (GHz)
Rarge (GHa) RBUEN — Ref/Atin  Dat/ivg Mode Susep Fla  foups/fiods Fosilicn Rengs (GHD FEHUBU  Ref/fttn  Dst/Avg Made Sueep s d5upa/fods  Fosition
VERTICAL DATA
Trace Markers
Meter 20170531 10dB_ATT Corrected Average . . N . }
Frequency ) ] o Margin Peak Limit PK Margin Azimuth Height .
Marker (GH2) Reading Det _3117_00 (dB)_1708 Reading Limit (dg) (dBuv/m) (d8) (Degs) (cm) Polarity
(dBuv) 168717 09 (dBuv/m) | (dBUV/m) 8
1 *2.39 42.28 Pk 313 -25.7 47.88 74 -26.12 174 382 Vv
2 *2.377 46.2 Pk 313 -25.8 51.7 - 74 -22.3 174 382 Vv
3 *2.39 32.79 VA1T 313 -25.7 38.39 54 -15.61 174 382 \
4 *2.319 335 VA1T 31.2 -25.8 38.9 54 -15.1 174 382 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

Pk - Peak detector

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788103295-E3V2 DATE: SEP 21, 2017
FCC ID: ABLSMT378V

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

1 )5U_ SUWON Lab Chamber | 31 Aug 2817 22

]
=
a
r

Restricted Bandedge

; Project Number: 4788103295
TS . . . I . | Client : Samsung
Config:EUT / Adupter / Earphone
Mode BT _BE_GFSK_H_2488
L [ S S ——— Tested by:JH Fark

a5
© o8BS
0
N
L
i 75
¢
3 65
@

45
3 4
. v T e oo s TSN - = SO S »
El
2.46 8. 3MHz/ 2.563
Freguency (GHz)
Farge (6t2) ROUAGN  Ref/Attn Dat/Avg fode Sucep Fta fiups/tode Position Range (GHz) FBWABU  Rei/Attn  Dut/ivg Mode Sucep Fto #Sups/tode  Fosition
12,4672, 56 1M(-5:38) /3 N2/5  PEAK/LegPur—ideo  Smssctiulol 81 HAXH 127 degs 167 %25 1 1 ¥ 3 5nsec(futo) SBB1  1/LF jage 1

HORIZONTAL DATA
Trace Markers

Meter 20170531 10dB_ATT Corrected Average . o R . .
Frequency ) ) o Margin Peak Limit PK Margin Azimuth Height )
Marker (GH2) Reading Det _3117_00 (dB)_1708 Reading Limit (dB) (dBuv/m) (d8) (Degs) (cm) Polarity

(dBuv) 168717 09 (dBuv/m) (dBuV/m) 8

1 *2.484 61.42 Pk 31.6 -25.5 67.52 - - 74 -6.48 327 187 H

2 *2.484 60.57 Pk 31.6 -25.5 66.67 - - 74 -7.33 327 187 H

3 *2.484 33.02 VA1T 31.6 -25.5 39.12 54 -14.88 - - 327 187 H

4 2.55 32.78 VA1T 31.7 -25.2 39.28 54 -14.72 - - 327 187 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788103295-E3V2 DATE: SEP 21, 2017
FCC ID: ABLSMT378V

VERTICAL PEAK AND AVERAGE PLOT

1:)bl_l, SUWON Lab Chamber 1 31 Aug 2817 22:13:81
- i Restricted Boandedge
Config:EUT / Adapter / Earphone
Mode BT _BE_GFSK_U_2488
LI L e T SR Tested by:JH Fark
e """"""
E [ SR S B ——
1 i
i H
- e o
5
3 ]
E: 65 | 5
- Il Ave Limit CdBulsm)
55 i
P TIPSy pooom n L PYg 0 ’f | u“”-:- AN s A Ll ol
45
2 3
35
z.48 ' ' ' 18 3MH=/ ' ' ' ' 2 %3
Frequency (GHz)
Farge (6D REATUEN  Rer/itn  Dat/Avg Fode Setep Fts  Topa/fods Fosilion Rorge (G REWUBI  Ref/Attn Dat/fug Mads ETT) Fts  TSupa/fod  Fouition
VERTICAL DATA
Trace Markers
Meter 20170531 10dB_ATT Corrected Average . . N . }
Frequency ) ] o Margin Peak Limit PK Margin Azimuth Height )
Marker GHz) Reading Det _3117_00 (dB)_1708 Reading Limit (d8) (dBuv/m) (d8) (Degs) (cm) Polarity
( (dBuVv) 168717 09 (dBuv/m) | (dBuv/m) 8
1 *2.484 42 Pk 31.6 -25.5 48.1 - - 74 -25.9 341 115 Vv
2 *2.484 54.22 Pk 31.6 -25.5 60.32 - - 74 -13.68 341 115 Vv
3 *2.484 32.74 VA1T 31.6 -25.5 38.84 54 -15.16 - - 341 115 Vv
4 2.563 32.89 VA1T 31.8 -25.3 39.39 54 -14.61 - - 341 115 Vv
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788103295-E3V2 DATE: SEP 21, 2017
FCC ID: ASLSMT378V

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

1|UU_ SUWON Lab Chamber | 31 Aug 2817 19:21:a9
Radiated Emissions 3-Meters
Praoject Number: 4788103295
188 N Cl i=nt :Somsung
H Config:EUT / Adopter / Eorphone
Mode:BT_GFSK_HARM 2482
LG | Tested by:JH Park
=15 i I e
- H | | |
T 78
5
s
L
o
T
¢
<
S
3
&
T
2 o -
1 5] 18
Frequency (GHz)
Rarge (6iiz) REIABU  Ref/fitn  Det/fvg Mode Susep Pis #apsode Fosition | Fage (6D REWABU  Ref/fttn  DeliAvg Fade Susep s ups/tod  Fosition
3 1M(-535) 130 1210 PERK/LcgPur—Video  Emsecthuto) €081 WAXH §-360degs H | 3:3-1 INC-BdB)/3% 6178 FEAK/Logfur-Uidea SfBnsectiuto) 16k MO 8- 368degs H
'\IUU_ SUWON Lab Chamber | 31 Aug 2817 19:21:89
Radiated Emissions 3-Meters
Project Number:4788183235
1808 Cliznt :Semeumg
Config EUT / Adopter / Eorphone
Mode:BT_GFSK_HARM_24@2
ap | ; Tested by:JH Park
BE
5 7o
o
4
U
= 66
~ imit CdBUU/m)
ER-t
@
<
48 3 T
2 i
(W] :
38
28
1 L [E
Freguency (GHz]
Rarge (6i1z) RRABN  Ref/fitn  Det/fvg Mode Sucep Pta #ups/ods Fosition Range (61> REWABU  Ref/fttn  Det/Avg Fade Susep Prs  Wups/fod  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: 4788103295-E3V2 DATE: SEP 21, 2017
FCC ID: ABLSMT378V

LOW CHANNEL DATA

Trace Markers

Meter 20170531_ Corrected o ) - . . .
Marker Frequency Reading Det 3117 0016 3GHz_HP(d Reading Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) (dBuV) 8717 B)_170809 (dBuV/m) (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
1 *4.805 32.22 PK 33.8 -31.6 34.42 - - 74 -39.58 0-360 150 H
4 7.202 28.94 PK 35.9 -28.1 36.74 - - 74 -37.26 0-360 250 H
5 9.61 27.11 PK 36.7 -23.6 40.21 - - 74 -33.79 0-360 150 H
2 *4.808 31.92 PK 33.8 -31.7 34.02 - - 74 -39.98 0-360 250 Vv
3 7.205 29.64 PK 35.9 -28.1 37.44 - - 74 -36.56 0-360 150 Vv
6 9.609 26.07 PK 36.7 -23.5 39.27 - - 74 -34.73 0-360 150 Vv

* - indicates frequency in CFR15.205/IC7.2.2 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: 4788103295-E3V2 DATE: SEP 21, 2017
FCC ID: ASLSMT378V

MID CHANNEL HORIZONTAL

UL SUWON Lab Chamber | 31 Aug 2817 19:36:41

e — - S
Radicoted Emissions 3-Meters
Project Number:4788183235
L Cliznt : Somsumg
Config EUT / Adopter / Eorphone
Mode: BT_GFSK_HARM_2441
op I N | Tested by JH Park
[z15] ; ............
< i
b 78  E— U
]
"
5
2  &H
. Avg Limit CdBul/m)
&
R ee-.st I_b—b,bosiieiI i i .-t i inrninipbpii-_.
3
& Jwgwmﬂﬁw
BT ’M ; o P
gl il e
A TR SR W
3@
DB eeeeernseeeeeeesanseeeeeeeeeesanseeeeeessaae e eeeeemesa e e e e e e £ bbb
1 ] 18
Frequency (GHz)
Rarge (6iiz) REIABU  Ref/fitn  Det/fvg Mode Susep Pts fapsfode Fosition | Fage (Gl REWABU  Ref/fttn  DeliAvg Fade Susep s ups/tod  Fosition
- 1HE=636) /3 12018 PERK/LcgPur—Video  Bmsectiuto) 6081 HAXH §-360degs H | 3:3-1 MCBENIB /D FERKAogPar-lidks  SWBuser(Auto) (6 HAXA -3Bfidegs H
IH@LL SUWON Lab Chamber 1 31 Aug 2817 19:36:41
Radiaoted Emissions 3-Meters
i i Project Number:4785103295
L Client  Somsun
Config:EUT / Adupter / Eurphons
Mode: BT_GFSK_HARM_244]
9@ .| Tested by: JH Park
=15 i I e
3 7o
3
T
o
= 6B
& Avg Limit (dBul/m)
3
| Ut PN OO OO OO SUUUPR O SOTOT: SRS SOUNTON SO S
2 S6
o
4p 3 S AP NN
2
o
36 H
2 o -
1 5] 18
Frequency (GHz]
Rarge (G2} REABI  Ref/iitn Det/fvg flode Sucep s Topa/fode Fosition | Range (G REWABN  Rel/fttn  Delfug Fade Susep Ptz ups/tode  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.

Page 56 of 82

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: 4788103295-E3V2 DATE: SEP 21, 2017
FCC ID: ABLSMT378V

MID CHANNEL DATA

Trace Markers

Meter 20170531_ Corrected o ) - . . .
Frequency ) 3GHz_HP(d ) Avg Limit Margin Peak Limit Margin Azimuth Height .
Marker (GH2) Reading Det 3117_0016 8). 170809 Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm) Polarity
(dBuV) 8717 - (dBuV/m) &
1 *4.881 31.2 PK 33.8 -31.7 333 - - 74 -40.7 0-360 150 H
4 *7.329 29.04 PK 35.9 -27.5 37.44 - - 74 -36.56 0-360 250 H
5 9.763 26.18 PK 36.9 -24.2 38.88 - - 74 -35.12 0-360 150 H
2 *4.886 31.46 PK 33.8 -31.7 33.56 - - 74 -40.44 0-360 150 \
3 *7.323 3141 PK 35.9 -27.6 39.71 - - 74 -34.29 0-360 150 \
6 9.764 26.55 PK 36.9 -24.2 39.25 - - 74 -34.75 0-360 250 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK — Peak detector
Radiated Emissions
Frequency Meter Det 20170531_3 3GHz_HP(dB Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading 117_001687 )_170809 Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) 17 (dBuVv/m)
*7.332 39.82 PK2 35.9 -27.5 48.22 - - 74 -25.78 20 400 \
*7.329 25.03 VAIT 35.9 -27.5 33.43 54 -20.57 - - 20 400 \
*7.323 42.31 PK2 35.9 -27.6 50.61 - - 74 -23.39 2 106 \
*7.323 31.06 VAIT 35.9 -27.6 39.36 54 -14.64 - - 2 106 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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