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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM/WCDMA/LTE Phone + BT/BLE, DTS b/g/n, ANT+ and NFC
MODEL NUMBER: SM-G611S, SM-G611K, SM-G611L

SERIAL NUMBER: R39JB04JBD, R39JB04JBP (RADIATED);

R39JB04JMRA (CONDUCTED)

DATE TESTED: DEC 11, 2017 - DEC 28, 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 Junwhan Lee
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with following methods.

FCC CFR 47 Part 2.

FCC CFR 47 Part 15.

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

PO

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
X] 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
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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 b/g/n, ANT+ and NFC.
This test report addresses the DSS (BT) operational mode.

SM-G611S and SM-G611K/SM-G611L are same hardware and only difference is S/IW
user interface for different network operator. SM-G611S was used for the tests.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

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

Basic GFSK Average 9.443 8.796
Peak 10.028 10.065
2402-2480 | Enhanced Pi/4-DPSK Average >.532 3571
Peak 7.962 6.255
Enhanced 8PSK Average 5.565 3.602
Peak 8.353 6.844
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an internal antenna, with a maximum gain of 0.91 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-TA50KWK DW2J609DS/A -E N/A
Data Cable SAMSUNG ECB-DU68WE N/A N/A
Earphone SAMSUNG EHS64AVFWE N/A N/A

I/O CABLES

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 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 08-31-19
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 12-04-19
Preamplifier ETS 3116C-PA 00168841 11-13-19
Antenna, Horn, 40 GHz ETS 3116C 00168645 12-04-19
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
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
ATTENUATOR PASTERNACK PE7087-10 A009 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
Bluetooth Tester TESCOM TC-3000C 3000C000546 08-07-18
Antenna, Loop, 9kHz-30MHz R&S HFH2-72 100418 10-26-19
UL Software

Description Manufacturer Model Version

Radiated software UL UL EMC Ver 9.5

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

7.1.

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 set to =2 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] [MHz] [kHz]
Low 2402 1.050 905.900
Mid 2441 1.029 930.860
High 2480 1.051 927.710
Worst 1.051 930.860

7.1.2. ENHANCED DATA RATE Pi/4-DQPSK MODULATION

Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHz] [MHz] [MHz]
Low 2402 1.294 1.199
Mid 2441 1.291 1.169
High 2480 1.288 1.202
Worst 1.294 1.202
7.1.3. ENHANCED DATA RATE 8PSK MODULATION
Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHz] [MHz] [MHz]
Low 2402 1.316 1.196
Mid 2441 1.316 1.197
High 2480 1.316 1.168
Worst 1.316 1.197
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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

E— = Veysght Spectrum Aralyzer - Occupied B =
I 01:26:31 PN Dec 21,2017 KL I 07 PMDec 21, 2017
] Cenw Frea: 2402000000 GHz Radio St one | CenurFr!q 2402000000 GHz R Su: None
p)  Trig: FréeRun ‘AvglHold:>100/100 Trig: Free Run
HFGoinLow #atten: 30 0B Radic Device: BTS AFGainLow #atten: 30 48 Radio Device: TS

dBldiv Ref 20.00 dBm 0 dB/div Ref 20.00 dBm
Log Log ‘ ‘
Center 2.402 GHz Span 3 MHz Center 2402GHz Span 3 MHz
#Res BW 30 kHz VEW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 15.7 dBm Occupied Bandwidth Total Power 4.21 dBm

947.44 kHz 905.90 kHz
Transmit Freq Error 66.950 kHz OBW Power 98.00 % Transmit Freq Error 65.298 kHz OBW Power 99.00 %
x dB Bandwidth 1.050 MHz x dB -20.00 dB x dB Bandwidth 1.013 MHz x dB -20.00 dB

sTaTus

sTaTuS

20dB Bandwidth] GFSK Middle CH

99% BandW|dth]] GFSK Middle CH

eyt Specsrom Anslzes - Dccupied BW
L z

s Trig: FreeRun
HFGoiniLow

Center Freq: 2.441000000 GHz
‘Avg|Hold: 1001100
#Anen: 20 4B

Radio Std: None

Radio Device: BTS

e —

HFGainLow

! Center Freq: 2441000000 Gz

v Trig: Free Run

#Aten: 30 dB

013200 PMDeCZ1,
Radio Std: None

Radio Device: BTS

3 Ref 20.00 dBm

) dB/d) Ref 20.00 dBm

Center 2441 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 15.1 dBm Occupied Bandwidth Total Power 3.70 dBm
924.58 kHz 930.86 kHz
Transmit Freq Error 72.0869 kHz OBW Power 98.00 % Transmit Freq Error 68.660 kHz OBW Power 99.00 %
x dB Bandwidth 1.029 MHz x dB -20.00 dB x dB Bandwidth 1.013 MHz xdB -20.00 dB

20dB Bandwidth] GFSK High CH

99% BandW|dth] GFSK ngh cH

Keyssght Spectrum Analyzer - Occupied BW
kL R

HFGainiLow

Center Freq: 2.480000000 GHz
‘Avg|Hold: 1001100

ol
21,2017

©01.29:03 PHDeC
Radio Std: Nane

E—

! Center Freq: 248000000 Gz

—w. Trig: FreeRun

=
i e a1t
Radio Std: None

#Aten: 30 dB Radio Device: BTS AFGainLow #Anen: 30 dB Radio Device: BTS

dBldiv Ref 20.00 dBm dBidiv Ref 20.00 dBm

Log Log
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, |

Center 248 GHz Span 3 MHz. Center 248 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 14.3 dBm Occupied Bandwidth Total Power 3.33 dBm

946.57 kHz 927.71 kHz
Transmit Freq Error 74.456 kHz OBW Power 98.00 % Transmit Freq Error 71.711 kHz OBW Power 99.00 %
x dB Bandwidth 1.051 MHz x dB -20.00 dB x dB Bandwidth 1.013 MHz x dB -20.00 dB
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Pi/4-DOPSK BANDWIDTH

20dB Bandwidth] Pi/4-DQPSK Low CH

99% BandWIdth] Pi/4- DQPSK Low CH

Keyssght Spectrum Analyzer - Occupied BW. £ MSMMFMNH Occupied BV o || e
R = sasmBecat, 2017 L 1:32.54 PHDec 21, 2007
Center Freq: 2.402000000 L Radio 31 Nane ] Center Freq: 2403000000 GHz Radio Std: None
a. Trig: FreeRun Avg|Held: 100100 v Trig:FreeRun
HFGainiLow #Aten: 30 dB Radio Device: BTS AFGainLow #Anen: 30 dB 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 2402 GHz T o " 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 12.6 dBm Occupied Bandwidth Total Power 0.85 dBm

1.1900 MHz 1.1993 MHz
Transmit Freq Error 55.192 kHz OBW Power 98.00 % Transmit Freq Error 46.200 kHz OBW Power 99.00 %
x dB Bandwidth 1.294 MHz x dB -20.00 dB x dB Bandwidth 1.315 MHz x dB -20.00 dB

20dB Bandwidth] Pi/4-DQPSK Middle CH

99% Bandwidth]] Pi/4- DQPSK Mlddle CH

ERE—

Keyssght Spectrum Analyzer - Occupied BW
kL

01:27:48 1
Radio Std: None

wwwmm Occupied BV

| Camer Fr!q z 441000000 GHz

32:16 PMDec 21, 2017
Radm St None

Cener Frag: 2mooouoocnz
e Trig:Free ‘AvglHold: 1001100 e Trig:Fres
HFGainLow inen 308 Radio Device: BTS #FGaindow Heatyy Radio Device: BTS.

dBldi Ref 20,00 dBm dBidi 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 12.0 dBm Occupied Bandwidth Total Power 0.07 dBm

1.1931 MHz 1.1685 MHz
Transmit Freq Error 59.238 kHz OBW Power 99.00 % Transmit Freq Error 55.533 kHz OBW Power 99.00 %
x dB Bandwidth 1.291 MHz x dB -20.00 dB x dB Bandwidth 1.241 MHz xdB -20.00 dB

20dB Bandwidth] Pi/4-DQPSK High CH

99% Bandwidth] Pi/4- DQPSK ngh CH

==

Keysight Spectrum Aralyzer - Occupied BW
kL

=as.
101:30:08 PM Dec 21,2017

wsmmmw ‘Occupied B

| Camer Fraq: 2480000000 GHz

PMDer 21,2017
Radm St None

] Center Frag: 2480000000 GHz Radio Std: None
v Trig: FreeRun ‘AvglHold: 1001100 e Trig:FreeRun
HFGainLow #Aten: 30 0B Radio Device: BTS #FGaindow #Atten: 30 48 Radio Device: BTS.

10 dB/di Ref 20,00 dBm 0 Ref 20.00 dBm
Log Log ‘
Center 2.48 GHz Span 3 MHz center 248GH2 " 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 11.5 dBm Occupied Bandwidth Total Power -0.54 dBm

1.1932 MHz 1.2020 MHz
Transmit Freq Error 63.928 kHz OBW Power 99.00 % Transmit Freq Error 56.035 kHz OBW Power 99.00 %
x dB Bandwidth 1.288 MHz x dB -20.00 dB x dB Bandwidth 1.315 MHz xdB -20.00 dB
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8PSK BANDWIDTH

20dB Bandwidth] 8PSK Low CH

99% BandWIdth] 8PSK Low CH

Keyssght Spectrum Analyzer - Occupied BW
kL R

] Center Freq: 2.402000000 GH

ol
©01.27:05 PMDeC 21,2017
Radio Std: Nane

E—

! Center Freq: 2402000000 GHz
Run

ol
01:32:43 PMDec 21, 2017
Radio 5td: None

s s

a. Trig: FreeRun Avg|Held: 100100 v Trig:Free
HFGainiLow #Aten: 30 dB Radio Device: BTS AFGainLow #Anen: 30 dB 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 12.5dBm Occupied Bandwidth Total Power 0.86 dBm

1.1832 MHz 1.1955 MHz
Transmit Freq Error 71.073 kHz OBW Power 98.00 % Transmit Freq Error 69.598 kHz OBW Power 99.00 %
x dB Bandwidth 1.316 MHz x dB -20.00 dB x dB Bandwidth 1.278 MHz x dB -20.00 dB

sTA7

20dB Bandwidth] 8PSK Mlddle CH

99% Bandwidth]] 8PSK Mlddle CH

s s

xasgms.mmmr,w Dccupied BW o |l& m«s@mmmm Occupied BV o |a
01:27:22 PWDec 21,2017 01:32:28 PhDec 21, 2017
| Cener Freg: 241000000 Gz Radio Std: None | Camer Fredy 2441000000 Gz Radio Std: None
e Trig: Free Avg|Hold: 100100 e Trig:Free
HFGainLow inen 308 Radio Device: BTS #FGaindow Heatyy 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 11.8 dBm Occupied Bandwidth Total Power 0.10 dBm

1.1858 MHz 1.1968 MHz
Transmit Freq Error 75.985 kHz OBW Power 99.00 % Transmit Freq Error 76.951 kHz OBW Power 99.00 %
x dB Bandwidth 1.316 MHz x dB -20.00 dB x dB Bandwidth 1.278 MHz xdB -20.00 dB

sTA7

20dB Bandwidth] 8PSK ngh CH

99 Bandwidth] 8PSK High CH

i e

] Center Frag: 2480000000 GHz

01:31:02 PMDec 21,2017
Radio Std: None

Vq-*\ioem\-nlm}ym ‘Occupied B

01:31:22 PMDec 21, 2017

Camer Fraq: 2480000000 GHz Radio Std: None

v Trig: FreeRun ‘AvglHold: 1001100 e Trig:FreeRun
HFGainLow #Aten: 30 0B Radio Device: BTS #FGaindow #Atten: 30 48 Radio Device: BTS.
10 dB/di Ref 20,00 dBm 0 dB/d Ref 20.00 dBm
Log Log ‘
Center 2.48 GHz Span 3 MHz Center 248GH2 " spanimmz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 11.3 dBm Occupied Bandwidth Total Power -0.35 dBm
1.1851 MHz 1.1680 MHz
Transmit Freq Error 80.270 kHz OBW Power 99.00 % Transmit Freq Error 78.778 kHz OBW Power 99.00 %
x dB Bandwidth 1.316 MHz x dB -20.00 dB x dB Bandwidth 1.311 MHz xdB -20.00 dB
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8. SUMMARY TABLE

Test Test

owverlapping channels

FCC Part Section Test Description Test Limit . Worst Case
Condition Result
2.1051, 15.247 (d) Band Edge / Conducted -20dBc Pass | -40.225 dBm
Spurious Emission
15.247 (b)(1) TX conducted output power <21dBm Pass 10.(?:’2:&%3 m
15.247 (a)(1) Hopping frequency separation > 25KHz Pass 1 MHz
15.247 (a)(2)(iii) Number of Hopping channels More than 15 non- Pass 79

15.247 (a)(1)(iii) Awg Time of Occupancy < 0.4sec Pass 0.34632 sec
15.207 (a) AC Power I._|n§ conducted Section 10 Power Line Pass 41.26 dBuV
emissions conducted (Pk)
15.205, 15.209 Radiated Spurious Emission < 54dBuV/m Radiated Pass 44.73(2!\?;)uV/m
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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

ﬁ Keysight Spectrum Analyzer - Swept SA [ e el
RL | RF |s0e pC | CORREC | | SENSE:INT] [ ALIGN AUTO | 01:25:36 PM Dec 21,2017
‘ #Avg Type: RMS TRACE] 3456
PNO: Wide SO Trig: Free Run Avg|Hold:>100/100 TYPE| M WA
IFGain:Low Atten: 30 dB DeT|P

10 dBldiv. Ref 20.00 dBm
Log

10.0

0.00 |——

-0

=200

-30.0

-40.0

500

-B0.0

-

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

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

E Keysight Spectrum Analyzer - Swept SA [o ] s

RL [ RF [500 DC [ CORREC [ [ SENSE:INT] ALIGN AUTO | 01:14:20 PM Dec 21, 2017

#Avg Type: RMS TRACE|
PNO:Fast (G  Trig: FreeRun Avg|Hold:>100/100 TYRE]
IFGain:Low Atten: 30 dB DET)

3456
=
P

10 deidiv. Ref 20,00 dBm
Log

Start 2.39000 GHz Stop 2.49000 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)

MsG STATUS
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Keysight Spectrum Analyzer - Swept 54
RL (5 502 D SENSE:INT]

PNO:Wide G0 1rig: FreeRun
IFGain:Low Atten: 30 dB

10 deidiv - Ref 20.00 dBm
Log

" #Avg Type: RMS
AvglHold:>1001100

o ]|-aR
01:16:01 PMDec 21, 2017
TRACE| 56
TreE( M
oer|P

1t SEGMENT

2400 to 2430 MHz

Start 2.40000 GHz
#Res BW 300 kHz #VBW 300 kHz
sc

Sweep 1.333 ms (20001 pts)

STATUS

Stop 2.43000 GHz

Keysight Spectrum Analyzer - Swept 54

RL 3 5 SENSE:INT]

PNO:Wide G0 1rig: FreeRun
IFGain:Low Atten: 30 dB

10 deidiv - Ref 20.00 dBm
Log

" #Avg Type: RMS
AvglHold:>1001100

o ]|-aR
01:17:32 PM Dec 21, 2017

TreE( M
oet|P

2" SEGMENT

2430 to 2460 MHz

Start 2.43000 GHz
#Res BW 300 kHz #VBW 300 kHz

Sweep 1.333 ms (20001 pts)

STATUS

Stop 2.46000 GHz

Keysight Spectrum Analyzes - Swept SA

RL RF 5 SENSE-INT]

PNO:Wide (50  1rig: Free Run
IFGain:Low Atten: 30 dB

#Avg Type: RMS
Avg|Hold:>100/100

T )
011084 PMDec 21,2017
Trace

TvPE|M
pet|P

T%%‘EMI.‘ Ref 20.00 dBm

39 SEGMENT

2460 to 2482 MHz

Start 2.46000 GHz
#Res BW 300 kHz #VBW 300 kHz

MsG

Sweep 1.333 ms (20001 pts)

STATUS

Stop 2.48200 GHz
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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 0.382 32 0.122368 0.4 -0.2776
DH3 1.638 16 0.262080 0.4 -0.1379
DH5 2.886 12 0.346320 0.4 -0.0537
DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy
[msec] [0.8 seconds [sec] [sec] [sec]
GFSK AFH

DH1 0.382 8 0.030592 0.4 -0.36941
DH3 1.638 4 0.065520 0.4 -0.33448
DH5 2.886 3 0.086580 0.4 -0.31342
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BN Keysight Spectrum Analyzer - Swept SA @ll@/\ﬂ_ [ ]
RL | RE [soq bpC [ coreec | [ SENSE:INT] | ALIGNAUTO | 01:23:48 PMDec 21,2017
‘ Trig Delay-50.0 us #Avg Type: RMS TRACE 3456
PNO: Fast —»— Trig: RFBurst TYPE| WHARRAAY
IFGain:Low Atten: 30 dB DET|P
AMkr2 382.4 ys
10cBidiv  Ref 20.00 dBm -0.30dB
Log T
100 ’
0.00
-10.0
DH1
-200
Pulse Width e
-40.0 f4
-50.0
-B0.0 Rul L] i
700
Center 2.441000000 GHz Span 0 Hz
Res BW & MHz #BW 50 MHz Sweep 500.0 ys (20001 pts)
IMSG STATUS
BN Keysight Spectrum Analyzer - Swept SA (= =
RL | RF |soe bpc [ correc | | SEnsE:INT] | ALIGN AUTO | 01:20:29 PM Dec 21,2017
r #Avg Type: RMS TRACE[1|2 345 6
PNO: Wide -—»— Trig: FreeRun TYPE| WHARRAAY
IFGain:Low Atten: 30 dB DeT|P
10 dBidiv  Ref 20.00 dBm
Log
100
DH1 o
-10.0
NUMBER OF
PULSES IN 3.16
SECOND e
OBSERVATION
PERIOD
-50.0 RN - it AN -
-60.0
-70.0
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts)
WSG STATUS,
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BN Keysight Spectrum Analyzer - Swept SA @ll@/\ﬂ_ [ ]
RL | RF |soe bpC [ comrrec | | SENSE:INT] | ALIGN AUTO | 01:22:55 PM Dec 21, 2017
‘ Trig Delay-200.0 ps #Avg Type: RMS TRACE 56
PNO: Fast —»— Trig: RFBurst TYPE| WHARRAAY
IFGain:Low Atten: 30 dB DET|P
AMKr2 1.638 ms
10cBidiv  Ref 20.00 dBm -0.59 dB
Log
100 ’
0.00
-10.0
DH3
-200
Pulse Width e
-40.0 MR Lt
-50.0
-B0.0
700
Center 2.441000000 GHz Span 0 Hz
Res BW & MHz #BW 50 MHz Sweep 2.000 ms (20001 pts)
IMSG STATUS
BN Keysight Spectrum Analyzer - Swept SA (= =
RL | RF |soe bpc [ correc | | SEnsE:INT] | ALIGN AUTO | 01:20:53 PM Dec 21,2017
r #Avg Type: RMS TRACE[1|2 345 6
PNO: Wide -—»— Trig: FreeRun TYPE| WHARRAAY
IFGain:Low Atten: 30 dB DeT|P
10 dBidiv  Ref 20.00 dBm
Log
100
DH3
-10.0
NUMBER OF
PULSES IN 3.16
SECOND e
OBSERVATION
PERIOD
-50.0 T - I e i
-60.0
-70.0
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts)
WSG STATUS,
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HS

e =] |

E Keysight Spectrum Analyzer - Swept SA

RL | RF |soe bpC [ comrrec | [ SENSE:INT]

ALIGN AUTO | 01:22:24 PMDec 21,2017

[
| Trig Delay-200.0 ps
PNO: Fast —»—  1rig: RF Burst
IFGain:Low Atten: 30 dB

10 dBidiv - Ref 20.00 dBm
Log

#Avg Type: RMS TRACE

TYPE|

P

AMkr2 2.886 ms
-0.40 dB

10.0

0.00

¢

-100

DH5

-200

Pulse Width 300

-400

-50.0 [

-60.0

=700

Center 2.441000000 GHz
Res BW 8 MHz

MSG

#/BW 50 MHz

BB Keysight Spectrum Analyzer - Swept SA

Span 0 Hz

Sweep 3.500 ms (20001 pts)

STATUS

[E=R =N

| SEnsE:INT] |

ALIGN AUTO | 01:21:19 PMDec 21,2017

RL | RF [soe bpc | correc |

Trig: Free Run
Atten: 30 dB

PNO: Wide —»—
IFGain:Low

10 dBidiv  Ref 20.00 dBm
Log

#Avg Type: RMS TRACE 3456

10.0

DH5

-100

NUMBER OF

-200

PULSES IN 3.16

SECOND
OBSERVATION ||,

PERIOD

500 bt L

600

=700

Center 2.441000000 GHz
Res BW 300 kHz

MSG

#/BW 300 kHz

Span 0 Hz
Sweep 3.160 s (20001 pts)

STATUS
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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
Channel [MHz] [dBm] [dBm] [dB]
Low 2402 10.028 21 -10.972
Middle 2441 9.411 21 -11.589
High 2480 8.955 21 -12.045
Worst 10.028 21 -10.972
9.4.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION
Frequency Output Power Limit Margin
Channel [MHz] [dBm] [dBm] [dB]
Low 2402 7.962 21 -13.038
Middle 2441 7.211 21 -13.789
High 2480 6.785 21 -14.215
Worst 7.962 21 -13.038
9.4.3. ENHANCED DATA RATE 8PSK MODULATION
Channel Frequency Output Power Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 2402 8.353 21 -12.647
Middle 2441 7.571 21 -13.429
High 2480 7.011 21 -13.989
Worst 8.353 21 -12.647

Page 24 of 76

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: 4788269334-E3V2
FCC ID: ASBLSMG611KOR

DATE: JAN 05, 2018

9.4.4. OUTPUT POWER PLOTS

GESK OUTPUT POWER

Keysight Spectrum Analyzer - Swept 54
KL [ 502 0

SENSE:INT]

10 deidiv - Ref 20.00 dBm
Log

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

o ]|-aR

[GN AUTO 01:01:29 PM Dec 21,2017

#Avg Type: RMS TRACE] 56
AvglHold: 100/100 TYPE(M
oet|P

GFSK

Low CH

Center 2.402000 GHz
#Res BW 3.0 MHz
sc

#VBW 50 MHz

Span 10.00 MHz
Sweep 1.333 ms (20001 pts)

STATUS

Keysight Spectrum Analyzer - Swept 54

AL |5

SENSE:INT]

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

o ]|-aR
GN ALTO 12:50:43 PMDec 21,2017
#Avg Type: RMS < :
AvglHold: 100/100 TYPE(M
oet|P

10 deidiv - Ref 20.00 dBm
Log

GFSK

Middle CH

Center 2.441000 GHz
#Res BW 3.0 MHz

#VBW 50 MHz

Span 10.00 MHz
Sweep 1.333 ms (20001 pts)

STATUS

Keysight Spectrum Analyzer - Swept SA
RL (5 500 D

SENSE-INT]

ICD;DM.‘ Ref 20.00 dBm

PNO: Fast ~+—  17ig: Free Run
IFGain:Low Atten: 30 dB

o] a8

3 ATO 12:59:15 PMDec 21, 2017
#Avg Type: RMS TRACE]
AvglHold: 1001100 TYPE(M

peTlP

GFSK

High CH

Center 2.480000 GHz
#Res BW 3.0 MHz

o

#VBW 50 MHz

Span 10.00 MHz
Sweep 1.333 ms (20001 pts)

STATUS
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Pi/4-DPSK OUTPUT POWER

Keysight Spectrum Analyzer - Swept SA o || &
RL [ 509D RRE SENSE INT] LIGN AUTO 01:01:04 PMDec 21, 2017
#Avg Type: RMS TRACE]
PHO:Fast ~+-  Trig: FreeRun AvglHold: 1001100 TYPE(M
IFGain:Low Atten: 30 dB oerlP
ICD;DM\.‘ Ref 20.00 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)
s sTATUS
Keysight Spectrum Analyzer - Swept 5A
RL # 502D E SENSE-INT] LIGN AUTO
#Avg Type: RMS = ’_u
PHO:Fast ~+-  Trig: FreeRun AvglHold: 1001100 TYPE(M
IFGain:Low Atten: 30 dB oerlP
ICD;DM\.‘ Ref 20.00 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 ==
KL (5 o o ORRE SENSEINT ALTGN AUTO 12:58:52 PMDec 21,2017
#Avg Type: RMS TRACE] o
PN Fast ~»- Trig: FreeRun AvglHold: 100/100 TYPE(M
IFGain:Low Atten: 30 dB oeTlP
10 dB/div - Ref 20.00 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)
hse ATUS
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8PSK OUTPUT POWER

Keysight Spectrum Analyzer - Swept SA o || &
RL [ 509D RRE SENSE INT] LIGN AUTO 01:00:46 PMDec 21, 2017
#Avg Type: RMS TRACE]
PHO:Fast ~+-  Trig: FreeRun AvglHold: 1001100 TYPE(M
IFGain:Low Atten: 30 dB oerlP
ICD;DM\.‘ Ref 20.00 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)
s sTATUS
Keysight Spectrum Analyzer - Swept 5A
RL w 502 D E SENSE INT] LIGN AUTO
#Avg Type: RMS = ’_u
PHO:Fast ~+-  Trig: FreeRun AvglHold: 1001100 TYPE(M
IFGain:Low Atten: 30 dB oerlP
ICD;DM\.‘ Ref 20.00 dBm
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 ==
KL (5 o o ORRE SENSEINT ALTGN AUTO 12:58:30 PMDec 21,2017
#Avg Type: RMS TRACE] o
PN Fast ~»- Trig: FreeRun AvglHold: 100/100 TYPE(M
IFGain:Low Atten: 30 dB peT|P
10 dB/div - Ref 20.00 dBm
Log
High CH
Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
hse ATUS
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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 9.443 8.80
Middle 2441 8.743 7.49
High 2480 7.943 6.23
9.5.2. DATA RATE PI/4-DQPSK MODULATION
Channel Frequency AV power AV power
[MHz] [dBm] [mwW]
Low 2402 5.532 3.57
Middle 2441 4.846 3.05
High 2480 4.295 2.69
9.5.3. ENHANCED DATA RATE 8PSK MODULATION
Channel Frequency AV power AV power
[MHz] [dBm] [mw]
Low 2402 5.565 3.60
Middle 2441 4.852 3.06
High 2480 4.348 2.72
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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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9.6.1. BASIC DATA RATE GFSK MODULATION

GFESK Mode
GFSK] Low Channel BandEdge
um\gmw,&mm SmwlSA ==
RL CORREC ENSE:INT] ALIGN AUTI 01:38:13 PMDec 21, 2017
] #Avg Type:RMS 42 E
PNO Wide -»- Trig: FreeRun Avg|Hold: 100100 TYPEM
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] Low Channel Spurious

um\gmw,&mm SmwlSA ==
c ENSE:INT] ALIGH AUT 03:51:02 PMDec 21, 2017
| #Avg Type: RMS TRACE E
TG et e Trig: FreeRun AvglHold: 100100 TYPE(M
IFGaind ow Atten: 30 dB oET
10 d2idiv_ Ref 20.00 dBm
Log 7
Q
It
% " O
Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
M A F FUNCTIONVALUE
1 N f 2.4017 GHz 9239 dBm
2 N f 4.804 5 GHz -40.307 dBm
3 N f 7.206 0 GHz -48.411 dBm
4 N f 9.608 8 GHz -48.326 dBm
5
]
7
]
9
10
1"
uac STATUS
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um\gmwmm M A

GFSK] Mid Channel BandEdge

ENSE:INT]

PNO: W’de «»- Trig: FreeRun

o ]|-aR
N AT 01:35:26 PMDec 21,2017
#Avg Type: RMS TRACE] 56
AvglHold: 100100 TYPE(M

IFGain:Lo Anten: 30 dB peT|P
10 dBidiv - 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 Spurious

ngmipeﬂn-mﬂ alze - Swept 54
RL FRE ENGEINT]

PNO: Flzsi s Trig: FreeRun
IFGain:Low Atten: 30 dB

2:19:: ec 21,2017

#Avg Type: RMS TRACE] 56
Avg|Hold: 1001100 TYPE(M
peTlP

10 dejdy__Ref 20,00 dBm
Log ',‘

4

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

MKH L
1 f 2.441 4 GHz 8.331dBm
2 N f 4.882 0 GHz -42.897 dBm
3 N f 26.2247 GHz -40.741 dBm
4
5
]

T
B
9
10
1"

Stop 26.50 GHz
Sweep 973.3 ms (40001 pts)

STATUS
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um\gmwmm M A

GFSK] ngh Channel BandEdge

ENSE:INT]

#Avg Type: RMS

o ]|-aR
01:43:22 PM Dec 21, 2017
TRACE] 56

PG Wide e Trig: FreeRun AvglHold: 100100 TreE| M
IFGainiLo Atten: 30 dB o=rlP
10 deidiv. - Ref 20.00 dBm
Log
Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)

GFSK] ngh Channel Spurious

ngmipeﬂn-mﬂ alze - Swept 54
RL FRE ENGEINT]

PNO: Flzsi s Trig: FreeRun
IFGain:Low Atten: 30 dB

#Avg Type: RMS
Avg|Hold: 100100

10 dBJdi Ref 20.00 dBm

Log .
4

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

L

2.479 8 GHz 8.364 dBm
4.960 0 GHz -41.673 dBm
26.2247 GHz -41.029 dBm

TIPS N =
zzz

[—FURcTion T FURCTION wiDTH

Stop 26.50 GHz
Sweep 973.3 ms (40001 pts)

STATUS
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BandEdge Emission at GFSK Hopping Mode

[GFSK Hopping Mode] Low Channel BandEdge

ngmsnwum! wlzer - Swept A =
: CORRE IGN AUTO 01:41:57 PMDec 21,2017
TRACE or

] N * #Avg Type: RMS

PHO-Wide -»- Trig: FreeRun AvglHold: 1001100 Tvee(m
1FGain:Low Atten: 30 dB oerl?

10 dB/div - 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)

ngmsmum! alyzer - Swept SA
RL

[GFSK Hopping Mode] High Channel BandEdge

| . #Avg Type: RMS

FNO Wide ~s- Trig: Free Run AvglHold: 100/100
IFGain:Low Arten: 30 dB
lcngil:-mu 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)
5 ATUS
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Pl/4-DOPSK Mode

P1/4- DQPSK] Low Channel BandEdge

xm\gmwmm SmwlSA ==
RL CORREC ] 01:47:35 PMDec 21, 2017
] Mvn Type: RMS s E

PNO: Wide ~»- Trig: FreeRun Avg[Hold: 100100 TVPE(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 3.333 ms (20001 pts)

ATUS

PI/4 DQPSK] Low Channel Spurlous

Keysi gmipetmnmh I{m s»nmsa o || &
RL RRE ] 0210:17 PMDec 21, 2017
| v vg Type: RNMS TRACE
PNO: Fast -+ Trig: FreeRun Avg|Hold: 1001100 TYREM
IFGain:Low Atten: 30 dB. oerlP
1042/dy__Ref 20.00 dBm
f
& L/
V
Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz

973.3 ms (40001 pts)

MsG sTATUS
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P1/4- DQPSK] Mid Channel BandEdge
e M

o ]|-aR
01:46:21 PM Dec 21, 2017
TRACE| 56

TreE( M

TATUS

IFGai L Aﬂ n: 30 dB peT|P
10 dBidiv - 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)

PI/4 DQPSK] Mid Channel Spurlous

ngmipeﬂn-mﬂ alyzes - Swept SA
RL RRE ENSE.INT] ALIG
] v grype RMS

o] a8
02:13:47 PMDec 21, 201

TRA 56
TreE( M
peT|P

PN Fast ~»— Trig: FreeRun Avg|Hold: 1001100
IFGain:Low Atten: 30 dB
10 de/dly__ Ref 20,00 dBm
Log
Fa!
v
0
Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
i T v ] FUNCT FUNCTION VALUE -
1 f 2.441 4 GHz 4964 dBm
2 N f 4.882 0 GHz -47.633 dBm
3 N f 26.276 3 GHz -40.225 dBm
4
5
]
7
[
9
10
1
uac STATUS
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Pl/4- DQPSK] H|gh Channel BandEdge

um\gmw,&mm SmwlSA ==

ENSE:INT] Al 01:51:25 PMDec 21, 2017
| Mvn Type:RMS TRACE 56
PR Wide - Trig: FreeRun AvglHold: 100100 TYPE(M
IFGain:Lo Atten: 30 dB. oer|P
10dBidiv - Ref 20.00 dBm
Log
Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)

TATUS

PI/4 DQPSK] ngh Channel Spurlous

ngmipeﬂn-n# l{m vavl&!

13 £ ENSE:INT] ALIG

] “‘ uTvpe RMS
PNO: Fast ~»- 1rig: FreeRun Avg|Hold: 100100
IFGain:Low Atten: 30 dB

10 dBJdi Ref 20.00 dBm
Log

&

Start 30 MHz Stop 26.50 GHz!

#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
L FUNCTI FUNCTION VALUE 3
N 2.479 8 GHz 4571 dBm
N f 4.960 0 GHz -48.965 dBm
N f 26.463 6 GHz -40.459 dBm

TIPS N =

MsG STATUS
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BandEdge Emission at PI/4-DOPSK Hopping Mode

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

Kmsmwmﬂ 'Yw SWGP!S‘\ o [l
X CORRE! 1 AUTO 01:50:22 PMDec 21, 2017
‘ #Avg Type: RMS TRACE] S 6
—— Trig: Free Ri Avg|Hold:>100/100 TVPE(M
I%;BJ:}N Ref 20.00 dBm
Center 2.400000 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
e S
[P1/4-DQPSK Hoppin Mode] High Channel BandEdge
ngmsmum! alyzer - Sw!plﬁo\ = IQ[
\ #Avg Type: RMS ﬁ«-i E
—  Trig: Free Ri Avg|Hold:>100/100
ICD;I:-J:!N 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)
- -
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8PSK Mode

8PSK] Low Channel BandEdge

Keigrt Sectum Ansar— SfmplSA
LIS CORREC ENSE:INT] ALIGN AT

| #Avg Type: RMS
PNO: Wide -»- Trig: FreeRun Avg|Hold: 1001100
IFGain:Low Atten: 30 dB

10 deidiv. - Ref 20.00 dBm
Log

o ]|-aR
01:55:02 PM Dec 21, 2017

TreE( M
oet|P

Center 2.400000 GHz

#Res BW 100 kHz #VBW 300 kHz

Sweep 5.333 ms (20001 pts)

Span 10.00 MHz

8PSK] Low Channel Spurious

ngmipeﬂn-n# l{m vavl&!

13 RRE ENSE:INT] ALIGN AT

] #Avg Type: RMS
PNO: Fast ~»- 1rig: FreeRun Avg|Hold: 100100
IFGain:Low Atten: 30 dB

o] a8
02:08:16 PMDec 21, 2017
TRACE]

Tree]
peT|P

10 dBJdi Ref 20.00 dBm
Log

Tl

#Res BW 100 kHz #VBW 300 kHz

MK [~ FUNCTION | FUNCTION WIDTH
1 N f 2.402 4 GHz 5.596 dBm
2 N f 4.804 5 GHz -45.659 dBm
3 N f 26.302 1 GHz -40.305 dBm
4
5
]
T
B
9
10
1"
MsG STATUS

Stop 26.50 GHz
973.3 ms (40001 pts)
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8PSK] Mid Channel BandEdge

Km\gmwlnlm s'mmsa .7 e F—
PNO: W!de s Trig: FreeRun :‘v\t:rﬂzgﬁnnemfm
IFGain:Lo Atten: 30 dB

10 deidiv. - Ref 20.00 dBm
Log

o ]|-aR
01:53:50 PMDec 21, 2017
TRACE] e
T M
oerlP

Center 2.441000 GHz

#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)

Span 5.000 MHz

8PSK] Mid Channel Spurious

ngmipeﬂn-mﬂ alyzes - Swept SA
RL RRE ENSE-INT] ALIGN AT
] #Avg Type: RMS

I S
1 N f 2.441 4 GHz 4.801dBm
2 N f 26.232 0 GHz -40.459 dBm

T

MsG STATUS

PN Fast ~»— Trig: FreeRun Avg|Hold: 1001100
IFGain:Low Atten: 30 dB
10 dBJdi Ref 20.00 dBm
Log
Fa!
v
Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
[~ FUNCTION | FUNCTION WIDTH FUNCTION VALUE
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8PSK] ngh Channel BandEdge

Km\gmwlnlm SmwlSA — e -
PNO: W!de s Trig: FreeRun :‘v\t:rﬂzgﬁnnemfm
IFGain:Lo Atten: 30 dB

10 deidiv. - Ref 20.00 dBm
Log

o ]|-aR
01:58:25 PM Dec 21, 2017
TRACE| 56

TreE( M
oet|P

Center 2.483500 GHz

#Res BW 100 kHz #VBW 300 kHz

Sweep 5.333 ms (20001 pts)

Span 10.00 MHz

8PSK] ngh Channel Spurious

ngmipeﬂn-mﬂ alyzes - Swept SA
RL RRE ENSE-INT] ALIGN AT
] #Avg Type: RMS

PNO: Fast ~s— 1rig: FreeRun
IFGain:Low Atten: 30 dB

Avg|Hold: 100100

#Res BW 100 kHz #VBW 300 kHz

MKR] | FUNCTION | FUNCTION WIDTH
1N 2479 B GHz 4,633 dBm
2 N f 4.960 0 GHz -47.666 dBm
3 N f 26.268 4 GHz -40.542 dBm
4
5
6
7
8
9
10
1
wsc | L Alignment Completed sTATUS

10 dBIdi Ref 20.00 dBm
Log
o
0 ’
Start 30 MHz Stop 26.50 GHz

Sweep 973.3 ms (40001 pts)
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BandEdge Emission at 8PSK Hopping Mode

Krysgmsnmmn yzer - Swept SA

[BPSK Hopping Mode] Low Channel BandEdge

PNO:Wide 0 1rig: FreeRun
IFGain:Low Atten: 30 dB

] N * #Avg Type: RMS
AvgiHold:>100100

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)

[BPSK Hopping Mode High Channel BandEdge

ngmsmum! alyzer - Swept SA
RL

Ref 20.00 dBm

PNO: Wide (0  Trig: Free Run
IFGain:Low Atten: 30 dB

| . #Avg Type: RMS
Avg|Hold:>1001100

)
02:00:21 PMDec 21,2017
e E

=ty

10 dB/div
Log

Center 2.483500 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 10.00 MHz
Sweep 5.333 ms (20001 pts)
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10. RADIATED TEST RESULTS

10.1. LIMITS AND PROCEDURE

LIMITS

FCC 8§15.205 and 815.209

Limits for radiated disturbance of an intentional radiator
Frequency range (MHz) Limits (uVv/m) Measurement Distance (m)

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

** Except as provided in paragraph (g), fundamental emissions from intentional radiators
operating under this section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz,
174-216 MHz or 470-806 MHz. However, operation within these frequency bands is permitted
under other sections of this part, e.g. 88 15.231 and 15.241.
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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.

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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10.2. TRANSMITTER ABOVE 1 GHz

10.2.1.

BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

LUl SULON Lab Chamber 2
z

1% Dec

2817

13:44:88

Restricted Bondedge

Pro ject Number:4788269334
Clisnt: Samsunc

Made :BT_BE_GFSK_H_2482
185 Tested by:47989

CaBul/m) Horizamtal

:]
Config EUT / Adapter / Earphene

18.5MHz/

2.3 =415
Frequency (GHz)
[ REU/EH Fel/Atln  Det/ivg Pode Sreep Fts $owma/ods Posilion | Rongs (612 AEW VB Ref/iin  Detifeg Node Sueep Pte  ¥oups/Mode Position
1:2.31-2.415 MC-EdBI/M 1125 FERK/LogPur-Video  Fmsec(futo) 0B  MAXH 6 degn | i [ ¢ 457/ | # 1 3 1

HORIZONTAL DATA

Trace Markers

Marker Frequency Meter Det 170531_3117(0016 10dB[dB] Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 8724 Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.39 40.93 Pk 313 -18.2 54.03 - - 74 -19.97 168 133 H
2 *2371 43.75 Pk 31.2 -18.3 56.65 - 74 -17.35 168 133 H
3 *2.39 30.37 VA1T 31.3 -18.2 43.47 54 -10.53 168 133 H
4 *2.388 30.74 VAIT 313 -18.2 43.84 54 -10.16 168 133 H

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

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788269334-E3V2
FCC ID: ASBLSMG611KOR

DATE: JAN 05, 2018

VERTICAL PEAK AND AVERAGE PLOT

15 Dec 2817 !

w
&)

125 UL SULOMN Lab Chamber 2
z

Restricted Bandedge
Fro ject Number:4788269334

1195 Clisnt: Samsung
Config EUT / Adopter / Earphans
Made :BT_BE_GFSK_U_24@2
185 Tested by:d47989
X7 PSS 0 O O S NSNS ——
3 .5
+ [
[ 1
U _ |
L Fed
E
3 i
a 65 f {
U
ee| Average Eimit (dBul/m) § ; J u
e - —~ e —— - Wbt [ N
45 3
| o
SRS 00 S S
2.3 EREEGEY 2,415
Frequency (GHz)
Flange (GHz] REU/BH Raf/Attn  Det/Avg Mode Sweepr Plo #opa/ode  Poaibion | Rengs (612 AW UBU Ref/Atin  Oet/Rvg Node Sumen Pl 4Spe/Mods  Fosition
Trace Markers
Marker Frequency Meter Det 170531_3117[0016 10dB[dB] Corrected Average Limit Margin Peak Limit PK Margin ‘Azimuth Height Polarity
(GHz) Reading 8724] Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.39 4234 Pk 313 182 55.44 74 1856 216 389 v
2 *2.335 43.77 Pk 31.2 -18.4 56.57 - - 74 -17.43 216 389 \Y
3 *239 30.46 VALT 313 182 43.56 54 “10.44 216 389 v
4 *2.38 30.88 VAT 313 183 4383 54 1012 216 389 v

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

Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788269334-E3V2
FCC ID: ASBLSMG611KOR

DATE: JAN 05, 2018

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

~UL SUWON Lok Chamber 2

15 Dec

2a17

16:48:55

125

Restricted Bandedge

Praject Humber:4788269334
Cli2mt: Samsung

Config EUT / Adapter / Earphane
Made:ET_BE_GFSK_H_2488

Tested by:d7989

zontal

CcBul/m) Hor

18. 3MHz/

2.46 2.563
Frequency (GHz)
Farge (GHz) REU/UBW Ref/Atkn  Det/Avg Mode e Pts $5wpe/Mode Pesikion | Ronge (BHZ) RBWUBY Ref/Atin Del/fvg Node Sueep Pl $Supe/Mode  Fosition
1:2.46-2.563 1MC-BdB) /3N "5 FERK/LogPurVideo  Hmeec(futo) 2881 MAKH 67 dean | 16 LIS 1 g F 11/ gs 1
Trace Markers
Marker Frequency Meter Det 170531_3117[0016 10dB[dB] Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 8724] Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.484 43.31 Pk 316 -18 56.91 - - 74 -17.09 167 170 H
2 *2.485 43.59 Pk 316 -18 57.19 - - 74 -16.81 167 170 H
3 *2.484 30.71 VAL1T 31.6 -18 4431 54 -9.69 167 170 H
4 2.522 30.99 VAL1T 31.6 -18 44.59 54 -9.41 167 170 H

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

Pk - Peak detector

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788269334-E3V2 DATE: JAN 05, 2018
FCC ID: ASBLSMG611KOR

VERTICAL PEAK AND AVERAGE PLOT

125 UL SULCN Lak Chamber 2 15 Dec 2817 16:55: 37
2 . .
Restricted Bandedge
Project Number: 4788263334
1195 : : : : Clisnt: Samsung
Config EUT / Adapter / Ecrphane
Made:BT_BE_GFSK_U_2488
155 : 3 Tested by:d7989
95 ...................
5 B5 i
he
5 l |
> 75! i
3 65| l
Z
,,,,, i 2
_ i l Averaogge Lir dB ml 9 »
DEHW b sl frrrenr T b — 4 ’-I-J-u " -y -
45| 3 a
5SS S0 60 O S USSR SO
2.46 18 . 3MHz/ 2.563

Frequency (GHz)

Farge (GHz) REUUB Fel /Atln  Det/Rvg Made = Ple #5ps/fade  Posilion | Renge (62 [ Ref/Biin  DebiRug Node Sueep Ple  $Sups/Mede  Fosilion

VERTICAL DATA
Trace Markers

Marker Frequency Meter Det 170531_3117(0016 10dB[dB] Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 8724] Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.484 40.75 Pk 316 -18 54.35 - - 74 -19.65 219 398 \
2 2.55 43.73 Pk 31.7 -18 57.43 - 74 -16.57 219 398 \
3 *2.484 30.42 VAIT 31.6 -18 44.02 54 -9.98 - 219 398 \
4 2.562 31.03 VAIT 31.7 -18 44.73 54 -9.27 - - 219 398 \2

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788269334-E3V2
FCC ID: ABLSMG611KOR

DATE: JAN 05, 2018

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

1 ,‘MLL SUWON Lok Chamber 2 15 Dec 2817 13:56:23
=}
Radioted Emizsions 3-Meters
. Fro ject Number:4788269334
6@ Clicnt: Samsung
ConfigiEUT / Adopter / Earphane
| | i Mode : BT_GFSK_HARM_24@2
ag i ; : Tested by:47983
868
E
I e e e e
o
M
!i c
S O L R O SO SO
- Avg Limit (dBulim)
E
=
3
I
2
24
1 - - - - - 1@ — ]
Frequency (GHz)
Farge (GHz) FRELAEL Ref/ttn  Ded/fivg Mede Sumep Fis  #5ups/Mode Fesikion | Ronge (GHz) REW/UEU Ref/Otdn  Oet/fug Hode Suzep Fle  $upsiMeds  Position ‘
g IMG-645)/38 11218 PERK/LogRur-Video Gleeecthuto) EABT  MAH 3 36Bdegs| 3:3-18 Mi-GB)/ B E7/ PERKALoPur-Viden  Sonsecfuta) 1ok PRI B-Ffdege 15
1 ,‘MLL SUWON Lok Chamber 2 15 Dec 2817 13:56:23
=}
Radioted Emizsions 3-Meters
. Fro ject Number:4788269334
6@ Clicnt: Samsung
ConfigiEUT / Adopter / Earphane
Mode BT GFSK_HARM 2482
og Tested by:47989
[15]
= e T S
s
L
L
N | OSSO OOOs SO OO OO OOOOs RSO SSSSsSEOUOON RSOOSR HUSSSOSSRRRRE SASRSSROSRRS SURUORRORIIOS SNUSURRIOTS SRROTEE SOURPSTE SRR SO OSSO
2 fug it CdBuU/m)
>
E
Lg CB ...............
2 3
> Q
46 =) g
38
28 i
| S — — - —_—— — s
Frequency (GHz)
Fange (GHz) REU/UBW Ref/Attn  Dei/fivg Mode Sweep Ptz #Sepa/Node  Position Range (EHz) REAV VU Ref/ftin  Det/Avg Mode Suzep Ptz $5Sup2/Mode  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 48 of 76

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: 4788269334-E3V2 DATE: JAN 05, 2018
FCC ID: ASBLSMG611KOR

LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 170531_3117(0016 3GHz_HP[dB] Corrected Avg Limit (dBuV/m) Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading 8724] Reading (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *4.804 34.45 PK 33.8 -24.3 43.95 - - 74 -30.05 0-360 150 H
4 7.206 30.2 PK 359 -21.7 44.4 - - 74 -29.6 0-360 150 H
5 9.603 20.71 PK 36.7 -18.4 39.01 - - 74 -34.99 0-360 150 H
2 *4.804 29.66 PK 33.8 -24.3 39.16 - - 74 -34.84 0-360 250 \
3 7.205 29.31 PK 359 -21.7 43.51 - - 74 -30.49 0-360 250 \
6 9.605 20.37 PK 36.7 -18.4 38.67 - - 74 -35.33 0-360 250 \

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

Radiated Emissions

Frequency Meter Det 170531_3117[001 3GHz_HP[dB] Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading 68724] Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*4.804 38.61 PKFH 33.8 -24.3 48.11 - - 74 -25.89 144 110 H
*4.804 32.11 VALT 33.8 -24.3 41.61 54 -12.39 - - 144 110 H
*4.804 38.05 PKFH 33.8 -24.3 47.55 - - 74 -26.45 313 301 \
*4.804 29.5 VALT 33.8 -24.3 39 54 -15 - - 313 301 \
7.206 36.48 PKFH 35.9 -21.7 50.68 - - 74 -23.32 216 128 \
7.207 36.87 PKFH 35.9 -21.7 51.07 - - 74 -22.93 153 131 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788269334-E3V2
FCC ID: ABLSMG611KOR

DATE: JAN 05, 2018

MID CHANNEL HORIZONTAL

1 ,‘MUL SUWON Lok Chamber 2 15 Dec 2817 14:48: 48
=}
Radioted Emizsions 3-Meters
. Fro ject Number:4788269334
lea Cliznt: Sameuny
Config EUT / Adopter / Earphane
Mode : BT_GFSK_HARM_2441
og Tested by:47989
[15]
E
© e e
=
L
C
& =0 | Ut U PSSO 50U SRSt SOOI SO PPN SO STt SOOI
= Avg it CdBuU/m)
\E
3 s@ ST WEEUIRUTFVUVHN USNSSSSUSSSISSSE SSUSSSUSS SSSUSSUS USSSSSE SUSSSUSUSNE SN ————————————
g 4
=z W I g 5
44 j T
38 H
28
| S — — - —_—— — s
Frequency (GHz)
Rarge () REU/UB Ref/Attn  Det/Avg Mode Sumep Fts  #5ups/Mode  Fosition | Romge (EHz) REAVEU Ref/fiin  et/fug Hode Suzep Fts  ASups/Mode  Fosition
3 IHC-EB)/3k 112718 PERK/LogPur-Video  BneecChuto) OB MAKH 1 3EBdegs| 3:3-18 Mi-GB)/ B E7/ PERKALoPur-Viden  Sonsecfuta) 1ok PRI B~ Ffdugs
1“HUL SULCON Lok Chamber 2 15 Dec 2817 14:48: 48
=}
Radioted Emissions 3-Meters
- Pro ject Mumber:4788269334
168 Clisnt:Somsung
Config:EUT / Adopter / Earphone
Made : BT_GFSK_HARM_2441
ag Tested by:47983
868
bt 2| PPNt SNSRI USRS OPNOPSSNSRURNE SRSt SUURORROPRUON: USSR SRR SO RSO SO
»
C
i
> Gn """
=z Avg Limit (dBulim)
~
=3
< s e e B
T 3
- =] :
48 ; Eé
ja ...................
24
1 - = - - - - 1@ — ]
Frequency (GHz)
Range (GHz) FEU/UE Ref/Attn  Dei/fivg Pode Sweep Ptz #5wpa/Mode  Position | Range (EBH2) REAUEU Ref/ftin  Oet/Pvg Node Sueep Flz  fGups/Mede  Fosition |

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor

which was at least 20dB below the specification limit.
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REPORT NO: 4788269334-E3V2 DATE: JAN 05, 2018
FCC ID: ASBLSMG611KOR

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 170531_3117(0016 3GHz_HP[dB] Corrected Avg Limit (dBuV/m) Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading 8724] Reading (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *4.881 32.03 PK 33.8 -24.6 41.23 - - 74 -32.77 0-360 150 H
4 *7.323 30.22 PK 359 -219 44.22 - - 74 -29.78 0-360 250 H
5 9.744 20.53 PK 36.9 -18.1 39.33 - - 74 -34.67 0-360 150 H
2 *4.881 29.81 PK 33.8 -24.6 39.01 - - 74 -34.99 0-360 150 \
3 *7.323 30.62 PK 359 -219 44.62 - - 74 -29.38 0-360 250 \
6 9.742 20.25 PK 36.9 -18.1 39.05 - - 74 -34.95 0-360 250 \

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

Radiated Emissions

Frequency Meter Det 170531_3117[001 3GHz_HP[dB] Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading 68724] Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*4.882 39.16 PKFH 33.8 -24.6 48.36 - - 74 -25.64 49 161 H
*4.882 32.34 VALT 33.8 -24.6 41.54 54 -12.46 - 49 161 H
*4.882 36.64 PKFH 33.8 -24.6 45.84 - 74 -28.16 360 113 \
*4.882 28.75 VALT 33.8 -24.6 37.95 54 -16.05 - - 360 113 \
*7.323 36.82 PKFH 35.9 -21.9 50.82 - - 74 -23.18 351 324 \
*7.323 29.26 VAIT 35.9 -21.9 43.26 54 -10.74 - - 351 324 \
*7.324 36.51 PKFH 35.9 -21.9 50.51 - - 74 -23.49 154 150 H
*7.323 28.77 VALT 35.9 -21.9 42.77 54 -11.23 - - 154 150 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788269334-E3V2
FCC ID: ABLSMG611KOR

DATE: JAN 05, 2018

HIGH CHANNEL HORIZONTAL

UL SUWON Lab Chamber 2

118

15 Dec 2817

15:51:18

=}
Radioted Emizsions 3-Meters
. Fro ject Number:4788269334
lea Cliznt: Sameuny
Config EUT / Adopter / Earphane
Mode :BT_GFSK_HARM_2488
og Tested by:47989
[15]
E
© e
o
L
C
& =0 | Ut UMY SOV 50O SRSt SOOI SO MO SO STt SO OO S SO OSOSS
. Avg it CdBul/m)
\E
3 s@ o IEFFOVUUMPUS SSSISNSSSSSUSSNS SNSSSSSSUSHESSSNUSSSS SUSSSSSSE SSSSSSSS NSNS S ————
@
Z W 4
46 } E ; 5o
MWMMW“*
38
28 i
| S — — - —_—— — s
Frequency (GHz)
Rarge () REU/UB Ref/Attn  Det/Avg Mode Sumep Fts  #5ups/Mode  Fosition | Romge (EHz) REAVEU Ref/fiin  et/fug Hode Suzep Fts  ASups/Mode  Fosition
g IMG-645)/38 11218 PERK/LogRur-Video Gleeecthuto) EABT  MAH 3 36Bdegs| 3:3-18 M6/ 87/8 PERKALoPur-Viden  Sonsecfuta) 1ok PRI B~ Ffdugs
1“HUL SULCON Lok Chamber 2 12 Dec 2817 15:51:18
=}
Radioted Emissions 3-Meters
- Pro ject Mumber:4788269334
168 Clisnt:Somsung
ConfigiEUT / Adopter / Earphone
Mode : BT _GFSK_HARM_248@
ag Tested by:47983
868
g 7B
»
C
i
> Gn
- Avg Limit (dBuU/m)
>
E
2 58
o
B 3
46 & =4
5 A
38
28
| S — — - —_——— —_h
Frequency (GHz)
Range (GHz) FEU/UE Ref/Attn  Dei/fivg Pode Sweep Ptz #5wpa/Mode  Position | Range (EBH2) REAUEU Ref/ftin  Oet/fvg Node Suzep Ptz foups/Mode  Fosition |

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor

which was at least 20dB below the specification limit.
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REPORT NO: 4788269334-E3V2 DATE: JAN 05, 2018
FCC ID: ASBLSMG611KOR

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 170531_3117(0016 3GHz_HP[dB] Corrected Avg Limit (dBuV/m) Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading 8724] Reading (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *4.96 28.98 PK 33.8 -24.7 38.08 - - 74 -35.92 0-360 150 H
4 *7.44 26.44 PK 359 -21 41.34 - - 74 -32.66 0-360 150 H
5 9.921 19.84 PK 371 -18 38.94 - - 74 -35.06 0-360 250 H
2 *4.96 27.68 PK 33.8 -24.7 36.78 - - 74 -37.22 0-360 150 \
3 *7.441 27.63 PK 359 -21 42.53 - - 74 -31.47 0-360 250 \
6 9.923 19.16 PK 371 -18 38.26 - - 74 -35.74 0-360 250 \

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

Radiated Emissions

Frequency Meter Det 170531_3117[001 3GHz_HP[dB] Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading 68724] Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuVv) (dBuVv/m)
*4.96 35.95 PKFH 33.8 -24.7 45.05 - 74 -28.95 139 131 H
*4.96 28.55 VAIT 33.8 -24.7 37.65 54 -16.35 - - 139 131 H
*4.96 35.17 PKFH 33.8 -24.7 44.27 - - 74 -29.73 343 108 \
*4.96 24.94 VAIT 33.8 -24.7 34.04 54 -19.96 - - 343 108 \
*7.441 34.98 PKFH 35.9 -21 49.88 - - 74 -24.12 342 331 \
*7.44 25.87 VALT 35.9 -21 40.77 54 -13.23 - - 342 331 \
*7.441 34.44 PKFH 35.9 -21 49.34 - - 74 -24.66 53 185 H
*7.44 253 VAIT 35.9 -21 40.2 54 -13.8 - - 53 185 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788269334-E3V2
FCC ID: ASBLSMG611KOR

DATE: JAN 05, 2018

ENHANCED DATA RATE 8PSK MODULATION
RESTRICTED BANDEDGE (LOW CHANNEL)

10.2.2.

HORIZONTAL PEAK AND AVERAGE PLOT

18 Dec

2a17 B3:58: 45

UL SUWON Lok Chamker 2
2
Restricted Bandedge

Pro ject Number:4788269334

15 Clisnt:Samsung
Config EUT / Adapter / Earphane
Made:ET_BE_BPSK_H_24@2

185 Tested by:d5585

CcBul/m) Horizamtal

45 '15 3

18 . 5MHz/
Frequency (GHz)

Farge (GHz) REU/UBW Ref/Atkn  Det/Avg Mode e Pts $5wps/Mode Pesikion | Ronge (BHZ) RBWUBY Ref/Atin Del/fvg Node Sueep Ple  45ups/Mede  Fosition
1:2.31-2.415 1MC-EdB /3 112/5 FERK/Logfur-Uideo  Hmsec(futo) BT MAXH 87 degn | Ni-6 [ Y AR "
Trace Markers
Marker Frequency Meter Det 170531_3117[0016 10dB[dB] Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 8724] Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.39 41.32 Pk 313 -18.2 54.42 74 -19.58 187 309 H
2 *2.33 443 Pk 31.2 -18.4 57.1 - 74 -16.9 187 309 H
3 *2.39 30.63 VAL1T 31.3 -18.2 43,73 54 -10.27 - 187 309 H
4 *2.383 30.95 VAL1T 31.3 -18.2 44,05 54 -9.95 187 309 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788269334-E3V2 DATE: JAN 05, 2018
FCC ID: ASBLSMG611KOR

VERTICAL PEAK AND AVERAGE PLOT

Uertical

CdBul/m)

1 "DU_ SUWON Lab Chamber 2 18 Dec 2817 1@:18:34
- Restricted Bondedge
i i i Project Number: 4788269334
115 ; i ; i |1 ient : Samsung
Config:EUT / Adopter / Eorphons
H H Mode BT _BE_BPSK_U_z482

185 i i i i i | Tested by:45585

95!

85

75!

65

werage Limit (dBul¥m { ; :
55 ‘I "-‘ u”.‘n s piaridie 4y i i ki e bod o oo e m...'._\‘. 4l kLo el ool ,‘_J N Saaklaiactal
R Lty o ks L 7 kil o o - )

5 4

45 Dg

1S

35

2.31 18.5MHz/ 2.415

Frequency (GHz)
Rangs (62} REL/UGU Ref/Atin  Dot/fvg Hode Swoep Pia Aopa/fods Posilion | Range (Gl R/ UG Rof/Attn  Dot/fvg Nade Sweep Pts  WSups/toda Fosition

VERTICAL DATA

Trace Markers

Marker Frequency Meter Det 170531_3117(0016 10dB[dB] Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 8724] Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)

1 *2.39 41.65 Pk 31.3 -18.2 54.75 - - 74 -19.25 232 336 A

2 *2377 44.28 Pk 31.3 -18.3 57.28 - - 74 -16.72 232 336 A

3 *2.39 30.06 VA1T 313 -18.2 43.16 54 -10.84 - - 232 336 \%

4 *2.389 30.83 VA1T 313 -18.2 43.93 54 -10.07 - - 232 336 \%
. ) .

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

Pk

- Peak detector

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4788269334-E3V2 DATE: JAN 05, 2018
FCC ID: ASBLSMG611KOR

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

1 "JU_ SUWON Lab Chamber 2 18 Dec 2017 11:86:42

Restricted Bondedge

i i Project Number: 4788269334
115 i ; i |1 ient : Samsung

; Config:EUT / Adapter / Forphons
Mode :BT_BE_BPSK_H_2488
185 ; ; i ; ; | Tested by:45585

95 fnd

MAm) Horizontal

CdBy

-
A5k U T, s B, AR RS P T Y i TP S = &
-
35
2.46 18 . 3MH=z/ 2.563
Frequency (GHz)
Rangs (GHz) REMAJBU Ref/fttn  Det/fivg Mode Sweep Pta  #5ups/Mode Position T Range (GHz) REW/UBU Ref/fttn  Det/Fivg Made Sweap Pts  #5ups/Made Position
VEU D B MG/ 1125 PR/ Uideo  Feeartiuto) w03l R 177 dvge 267 | e I Erorreu oo

HORIZONTAL DATA

Trace Markers

Marker Frequency Meter Det 170531_3117(0016 10dB[dB] Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 8724] Reading (dBuv/m) (dB) (dBuv/m) (d8) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.484 41.44 Pk 316 -18 55.04 - - 74 -18.96 177 287 H
2 2.527 43.57 Pk 317 -18 57.27 - - 74 -16.73 177 287 H
3 *2.484 30.35 VAIT 31.6 -18 43.95 54 -10.05 - - 177 287 H
4 2.561 30.9 VALT 31.7 -18 446 54 9.4 - - 177 287 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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