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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: CDMA/GSM/WCDMAJ/LTE Phone + BT/BLE, DTS/UNII a/b/g/n/ac, ANT+
and NFC

MODEL NUMBER: SM-W2018

SERIAL NUMBER: R38J906NWJE (RADIATED);

Ce07171719f8a10d02 (CONDUCTED)

DATE TESTED: SEP 28, 2017 - NOV 01, 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
<] 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
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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 CDMA/GSM/WCDMAJ/LTE Phone + BT/BLE, DTS/UNII a/b/g/n/ac, ANT+ and
NFC. This test report addresses the DSS (BT) operational mode.

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 9.479 8.870
Peak 9.649 9.224
2402-2480 | Enhanced Pi/4-DPSK Average 2513 3359
Peak 7.880 6.138
Enhanced 8PSK Average 5.576 3.611
Peak 8.241 6.670
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an internal antenna, with a maximum gain of -2.6 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.

Also, Test results of flip cover closed configuration were more worst cases in comparison with
test results of flip cover open configuration. Therefore, all radiated tests were conducted on the
condition of flip cover closed configuration.

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-TA12CBC DW3J908CS/B- E N/A
Data Cable SAMSUNG EP-DG950CBE N/A N/A
/O CABLES

1 DC Power 1 C-type Shielded 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

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 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 HFH2-22 100418 112517
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 1.024 895.930
Mid 2441 1.050 899.520
High 2480 1.047 900.490
Worst 1.050 900.490

7.1.2. ENHANCED DATA RATE Pi/4-DQPSK MODULATION

Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHz] [MHz] [MHz]
Low 2402 1.300 1.200
Mid 2441 1.361 1.197
High 2480 1.358 1.172
Worst 1.361 1.200

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 1.320 1.168
High 2480 1.316 1.167
Worst 1.320 1.196
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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 29PMOct 16, 2017 KL I 06:22:08 PMGct 16,2017
] Cenw Frea: 2402000000 GHz Racio Sea: Nans | Cenur Freg: 2402000000 GHz Radio Std: None
e Trig: FreeRun AvglHold: 100100 e Trig: Free Run
AFGoiniLow #atten: 20 0B Radic Device: BTS AFGainLow #atten: 20 48 Radio Device: BTS
dBldiv Ref 20.00 dBm 0 dBldiv Ref 20.00 dBm
Log Log
,,,,,,,,,,,,,,,,,,,,,,, VT I ATPTA RYY 1011
Center 2.402 GHz Span 3 MHz. Center 2.402 GHz 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 15.6 dBm Occupied Bandwidth Total Power 4.51 dBm
905.75 kHz 895.93 kHz
Transmit Freq Error 20.838 kHz OBW Power 98.00 % Transmit Freq Error 28.083 kHz OBW Power 99.00 %
x dB Bandwidth 1.024 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% BandWIdth]] GFSK Mlddle CH

eyt Specsrom Anslzes - Dccupied BW e —
L z

==
05:22.20 PMOCL 16,2017

7 X 01846 6,20 L
‘ Center Freq: 2.441000000 GHz Radio Std: None | C!nlzr Freq: 2.441000000 GHZ Radio Std: None
w4~ Trig: Free Run Avg|Held: 100100 s~ Trig: Free Run
HFGainiLow #Arten: 20 0B Radio Device: BTS AFGainLow #Anen: 20 dB Radio Device: BTS
0 dBJdi Ref 20,00 dBm 0 dB/d 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 14.6 dBm Occupied Bandwidth Total Power 3.64 dBm

927.81 kHz 899.52 kHz
Transmit Freq Error 20.096 kHz OBW Power 98.00 % Transmit Freq Error 13.650 kHz OBW Power 99.00 %
x dB Bandwidth 1.050 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. ol m«s@mmmryw Occupied BV o |a
R = 7 X ©5.19:01 PHOC 16, 2017 05:22.31 PMOGL 16,2017
] Center Freq: 2.480000000 GHz Radio Std: Nane ] Center Freq: 2.480000000 GHz Radio Std: None
a. Trig: FreeRun Avg|Held: 100100 v Trig:FreeRun
HFGainLow wARen: 20 48 Radio Device: BTS AFGainLow #Anen: 20 dB Radio Device: BTS

dBldiv Ref 20.00 dBm dBidiv Ref 20.00 dBm

Log Log
I

Center 2,48 GHz Span 3 MHz Center 248GHz 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 3.30 dBm

925.58 kHz 900.49 kHz
Transmit Freq Error 25.871 kHz OBW Power 98.00 % Transmit Freq Error 18.623 kHz OBW Power 99.00 %
x dB Bandwidth 1.047 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
AL R 31

] Center Freq: 2.402000000 GH
Run

ol
PMOCL16, 2017

E—

Radio Sta. Nons |

! Center Freq: 2402000000 GHz
Run

==
oz a5 e s
Radio Std: None

ca. Trig: Free Avg|Held: 100100 . Trg: Free
HFGainiLow #Arten: 20 0B 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
Center 2.402 GHz Span 3 MHz Center 2402GHz S ~ 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 12.4 dBm Occupied Bandwidth Total Power 0.41 dBm

1.1916 MHz 1.2002 MHz
Transmit Freq Error 8.007 kHz OBW Power 98.00 % Transmit Freq Error 1.086 kHz OBW Power 99.00 %
x dB Bandwidth 1.300 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

u‘r-

s i Alignment Completed

L T =Ta [ —
9:48 PN 0ct 15, 2017 22:53PM0c 18, 2017
] Cener Frag: :mooouoocuz Racio Sea-Hams ] CenurFr!q Zesta00000 Gz Radio S Nome
oo Trig:Free ‘AvglHold: 1001100 e Trig:Fres
HFGainLow inten a8 Radio Device: BTS AFGainidow Heatyy Radio Device: BTS.
dBidiv Ref 20,00 dBm dBidiv Ref 20.00 dBm
Log Log
Center 2.441 GHz Span 3 MHz Center z441GHz " 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 11.7 dBm Occupied Bandwidth Total Power 0.05 dBm
1.2020 MHz 1.1969 MHz
Transmit Freq Error 12.006 kHz OBW Power 99.00 % Transmit Freq Error 10.286 kHz OBW Power 99.00 %
x dB Bandwidth 1.361 MHz x dB -20.00 dB x dB Bandwidth 1.314 MHz xdB -20.00 dB

20dB Bandwidth] Pi/4- DQPSK ngh CH

99% Bandwidth] Pi/4- DQPSK ngh CH

Keysight Spectrum Analyzer - Occupied BW =] Vq-*\saem\-nlm}ym ‘Oecupied BV ==
AL i 0 2031 PuDet 18, 2017 06:23:02 P ct 18,2017
] Center Freq: 2.480000000 GHz Racio Sed- Mams ] Camer Fraq: 2480000000 GHz Radio Std: None
v Trig: FreeRun ‘AvglHold: 1001100 . Trig: FreeRun
HFGainLow #Aten: 20 0B Radio Device: BTS #FGaindow #Atten: 20 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 2.48 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 11.1 dBm Occupied Bandwidth Total Power -0.55 dBm
1.1998 MHz 1.1719 MHz
Transmit Freq Error 15.980 kHz OBW Power 99.00 % Transmit Freq Error 18.713 kHz OBW Power 99.00 %
x dB Bandwidth 1.358 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 E—
06.20:48 PM 0L 16, 2017
Radio Std: Nane |

! Center Freq: 2402000000 GHz
Run

==
oz 2 e s
Radio Std: None

s s

a. Trig: FreeRun Avg|Held: 100100 v Trig:Free
HFGainiLow #Arten: 20 0B 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
Center 2,402 GHz Span 3 MHz Center 2402G6Hz 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 12.3 dBm Occupied Bandwidth Total Power 0.55 dBm

1.1822 MHz 1.1960 MHz
Transmit Freq Error 22.859 kHz OBW Power 98.00 % Transmit Freq Error 21.452 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
08:21:03 PH Oct 18,2007 06:23:21 P 0ct 18,2017
| Cener Freg: 241000000 Gz Radio Std: None | Camer Fredy 2441000000 Gz Radio Std: None
e Trig: Free Avg|Hold: 100100 Trig: Fres
HFGainLow inten a8 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 z441GHz 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 11.8 dBm Occupied Bandwidth Total Power -0.03 dBm

1.1832 MHz 1.1680 MHz
Transmit Freq Error 26.579 kHz OBW Power 99.00 % Transmit Freq Error 31.498 kHz OBW Power 99.00 %
x dB Bandwidth 1.320 MHz x dB -20.00 dB x dB Bandwidth 1.313 MHz xdB -20.00 dB

sTA7

20dB Bandwidth] 8PSK ngh CH

99 Bandwidth] 8PSK High CH

i e

] Center Frag: 2480000000 GHz

Vq-*\ioem\-nlm}ym ‘Occupied B
106:21:26 PM Oct 16, 2017

Radio Std: None |

Camer Fraq: 2480000000 GHz

06:23:32 PMOct 16,2017
Radio Std: None

v Trig: FreeRun ‘AvglHold: 1001100 . Trig: FreeRun
HFGainLow #Aten: 20 0B Radio Device: BTS #FGaindow #Atten: 20 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 248GHz " 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 11.2dBm Occupied Bandwidth Total Power -0.54 dBm

1.1817 MHz 1.1665 MHz
Transmit Freq Error 31.056 kHz OBW Power 99.00 % Transmit Freq Error 28.487 kHz OBW Power 99.00 %
x dB Bandwidth 1.316 MHz x dB -20.00 dB x dB Bandwidth 1.313 MHz xdB -20.00 dB
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REPORT NO: 4788164548-E3V2 DATE: NOV 27, 2017
FCC ID: ASBLSMW2018

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) . . -20dBc Pass -39.99 dBm
Spurious Emission
15.247 (b)(1) TX conducted output power <21dBm Pass 9.649 dBm
(Peak)
15.247 (a)(1) Hopping frequency separation > 25KHz Pass 1 MHz

. More than 15 non-
15.247 (a)(1)(iii Number of Hopping channels . Pass 79
@i PRIng owerlapping channels

15.247 (a)(1)(iii) Awg Time of Occupancy < 0.4sec Pass 0.34632 sec
15.207 (a) AC Power I._|n(.a conducted Section 10 Power Line Pass 49.46 dBuVv
emissions conducted (Pk)
15.205, 15.209 | Radiated Spurious Emission < 54dBuV/m Radiated Pass 39'49(23“\” 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 [P e el
RL | RF |s02 DC | CORREC | | SENSE:INT| [ ALIGN AUTO | 06:39:01 PM Oct 18, 2017
‘ #Avg Type: RMS TRACE] 3456
PNO: Wide -»— Trig: Free Run Avg|Hold: 100/100 TYPE|M i
IFGain:Low Atten: 30 dB peTlP

10 dBldiv  Ref 20.00 dBm
Log

10.0

0.0

-0

=200

-30.0

-40.0

-&0.0

-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)

[BE Keysight Spectrum Analyzer - Swept SA = e
RL | RF [s0@ DC | CORREC | | SENSE:INT] | ALIGN AUTO | 06:34:55 PM Oct 16, 2017

‘ #Avg Type: RMS TRACE

PNO: Fast —»— 1rig: FreeRun Avg|Hold: 100/100 TVPE]

IFGain:Low Atten: 30 dB DET)

10 dBidiv. 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)

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

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

10 deidiv - Ref 20.00 dBm
Log

" #Avg Type: RMS
AvglHold: 100/100

o ]|-aR
06:36:01 PM Oct 16, 2017
TRACE] e
T M
oerlP

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

10 deidiv - Ref 20.00 dBm
Log

" #Avg Type: RMS
AvglHold: 100/100

o ]|-aR
06:37:03 PM Oct 16, 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 ~#— 1rig: FreeRun
IFGain:Low Atten: 30 dB

#Avg Type: RMS
Avg|Hold: 1001100

|| - et
06:37:52 PM Oct 16, 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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DATE: NOV 27, 2017

9.3. AVERAGE TIME OF OCCUPANCY

LIMIT

FCC §15.247 (a) (1) (iii)

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 0.383 32 0.122400 0.4 -0.2776
DH3 1.638 17 0.278460 0.4 -0.1215
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 0.383 8 0.030600 0.4 -0.3694
DH3 1.638 4.25 0.069615 0.4 -0.33039
DH5 2.886 3 0.086580 0.4 -0.31342
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BN Keysight Spectrum Analyzer - Swept SA @ll@/\ﬂ_ [ ]
RL | RF |soe bpC [ comrrec | | SENSE:INT] | ALIGN AUTO | 06:32:21 PM Oct 16, 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 382.5 s
10cBidiv  Ref 20.00 dBm 0.08 dB
Log |
100 ‘
0.00
-10.0
DH1
-200 -
Pulse Width e
-40.0
-50.0
-B0.0
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 | 06:24:59 PM Oct 16, 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 e
OBSERVATION
PERIOD
-50.0 4k L
-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 | 06:32:58 PM Oct 16, 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 -0.11dB
Log
100 ‘
0.00
-10.0
DH3
-200
Pulse Width e
-40.0
-50.0
600 A
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 | 06:25:25 PM Oct 16, 2017
#Avg Type: RMS
’— Pﬁde —s~ Trig: Free Run Vo Tyee
IFGain:Low Atten: 30 dB
10 dBidiv  Ref 20.00 dBm
Log
100
DH3
-10.0
NUMBER OF
PULSES IN 3.16
SECOND e
OBSERVATION
PERIOD
-50.0 | 1
-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 | 06:33:41 PM Oct 16, 2017
‘ Trig Delay-300.0 ps #Avg Type: RMS TRACE 56
PNO: Fast —»— Trig: RFBurst TYPE| WHARRAAY
IFGain:Low Atten: 30 dB DET|P
AMKr2 2.886 ms
10cBidiv  Ref 20.00 dBm 0.02 dB
Log ‘
100 .
0.00
-10.0
DH5
-200
Pulse Width e
-40.0 i
-50.0
-B0.0
700
Center 2.441000000 GHz Span 0 Hz
Res BW & MHz #BW 50 MHz Sweep 3.500 ms (20001 pts)
IMSG STATUS
BN Keysight Spectrum Analyzer - Swept SA (= =
RL | RF |soe bpc [ correc | | SEnsE:INT] | ALIGN AUTO | 06:30:38 PM Oct 16, 2017
#Avg Type: RMS
’— Pﬁde —s~ Trig: Free Run Vo Tyee
IFGain:Low Atten: 30 dB
10 dBidiv  Ref 20.00 dBm
Log
100
DH5
-10.0
NUMBER OF
PULSES IN 3.16
SECOND e
OBSERVATION
PERIOD
-50.0 LI | 1
-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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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 9.649 21 -11.351
Middle 2441 8.878 21 -12.122
High 2480 8.606 21 -12.394
Worst 9.649 21 -11.351
9.4.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION
Frequency Output Power Limit Margin
Channel
[MHz] [dBm] [dBm] [dB]
Low 2402 7.880 21 -13.120
Middle 2441 7.300 21 -13.700
High 2480 6.801 21 -14.199
Worst 7.880 21 -13.120
9.4.3. ENHANCED DATA RATE 8PSK MODULATION
Frequency Output Power Limit Margin
Channel
[MHz] [dBm] [dBm] [dB]
Low 2402 8.241 21 -12.759
Middle 2441 7.634 21 -13.366
High 2480 7.175 21 -13.825
Worst 8.241 21 -12.759
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9.4.4. OUTPUT POWER PLOTS

GESK OUTPUT POWER

Keysight Spectrum Analyzer - Swept 54 —
RL [3 502 0 ORRE SENSE:INT] ALTGN ALUTO 06:04:39 PM Oct 16, 2017
#Avg Type: RMS TRACE s
PNO: Fast ~»- 1rig: FreeRun AvglHold: 100/100 TVPE(M
IFGain:Low Atten: 30 dB DET)

10 deidiv - Ref 20.00 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)
hse sTATUS
Keysight Spectrum Analyzer - 5A ==
KL (5 502 0 ORRE SENSE:INT] ALIGN ALTO 06:04:46 PM Oct 16, 2017
#Avg Type: RMS s E
PN Fast ~»- Trig: FreeRun AvglHold: 100/100 TYPE(M
IFGain:Low Atten: 30 dB DET)

10 deidiv - Ref 20.00 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 o || &
RL # 08 D RRE SENSE INT] LIGN AUTO 06:04:54 PMOC 16, 2017
#Avg Type: RMS TRACE
PHO:Fast ~+-  Trig: FreeRun AvglHold: 1001100 TYREM
IFGain:Low Atten: 30 dB DT
ICD;DM\.‘ Ref 20.00 dBm
High CH
Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)

o STATUS
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Pi/4-DPSK OUTPUT POWER

Keysight Spectrum Analyzer - Swept SA o || &
RL w 502 D DRRE SENSE INT] LIGN AUTO 06:05:05 PM O 16, 2017
#Avg Type: RMS TRACE
PHO:Fast ~+-  Trig: FreeRun AvglHold: 1001100 TYREM
IFGain:Low Atten: 30 dB DT
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)

o STATUS

Keysight Spectrum Analyzer - Swept SA
RL #F 500 D

] - ~ #Avg Type: RMS ac 56
PNO: Fast —+—  1rig: Free Run AvglHold: 100/100 TreE(M
IFGain:Low Atten: 30 dB oe,

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 ALIGN ALTO 06:05:23 PMOct 16, 2017
#Avg Type: RMS TRACE s
PN Fast ~»- Trig: FreeRun AvglHold: 100/100 TYPE(M
IFGain:Low Atten: 30 dB DET)

10 deidiv - 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)
sc ATUS
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8PSK OUTPUT POWER

Keysight Spectrum Analyzer - Swept SA
RL #F 500 D

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

~ #Avg Type: RMS

Avg|Hold: 1001100

o ||-a
06:05:35 PM Oct 16, 2017
TRACE]
TrPE(m
oeT

ICD;DM.‘ Ref 20.00 dBm

8PSK

Low CH

Center 2.402000 GHz
#Res BW 3.0 MHz #VBW 50 MHz

o

Sweep 1.333 ms (20001 pts)

STATUS

Span 10.00 MHz

Keysight Spectrum Analyzer - Swept SA
RL #F 500 D

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

ICD;DM.‘ Ref 20.00 dBm

~ #Avg Type: RMS

Avg|Hold: 1001100

8PSK

Middle CH

Center 2.441000 GHz
#Res BW 3.0 MHz #VBW 50 MHz

o

Sweep 1.333 ms (20001 pts)

STATUS

Span 10.00 MHz

Keysight Spectrum Analyzer - Swept 54
KL [ 500D

PNO: Fast ~+- 1rig: FreeRun

~ #Avg Type: RMS

Avg|Hold: 100/100

o ]|-aR
06:05:55 PM Oct 16, 2017
TRACE] E

TreE(M

IFGain:Low Atten: 30 dB DET]
10 derdiv.- Ref 20.00 dBm
High CH
Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
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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 9.479 8.87
Middle 2441 8.766 7.53
High 2480 8.468 7.03
9.5.2. DATA RATE PI/4-DQPSK MODULATION
Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 5.513 3.56
Middle 2441 5.010 3.17
High 2480 4.434 2.78
9.5.3. ENHANCED DATA RATE 8PSK MODULATION
Channel Frequency AV power AV power
[MHz] [dBm] [mw]
Low 2402 5.576 3.61
Middle 2441 5.015 3.17
High 2480 4.439 2.78
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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

GFSK Mode
GFSK] Low Channel BandEdge
ngmSpmml y-m SmwlSA ==
RL CORREC NSE:INT] LIGN AUT! 06:44:21 PMOCt 16, 2017
] Mvn Type:RMS TRACE] E
PNO: Wide -»- Trig: FreeRun Avg|Hold: 1001100 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] Low Channel Spurlous

ngmSpmml y-m SmwlSA ==
G 1GH ALT 07:05:47 PMOxt 16, 2017
TRACE] 56

I ~ #Avg Type:RMS
PNGFast -»- Trig: FreeRun AvglHold: 10000 TreE(M

IFGain:Low Atten: 30 dB peT|P

0By Ref 20.00 dBm
Log n

- [V
Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 973.3ms (4uno1 pts)

1 N f 2402 4 GHz 8.970dBm

2 N f 26.304 8 GHz -40.526 dBm

3

4

5

6

T

B

9
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GFSK] Mid Channel BandEdge

Km\gmwlnlm s'mmsa — 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
06:42:47 PMOct 16, 2017
TRACE| 56

TreE( M
oet|P

Center 2.441000 GHz

#Res BW 100 kHz #VBW 300 kHz

Sweep 2.667 ms (20001 pts)

Span 5.000 MHz

GFSK] Mid Channel Spurious

ngmipeﬂn-mﬂ alyzes - Swept SA
RL RRE ENSE-INT] ALIGN AT

] #Avg Type: RMS
Avg|Hold: 100100

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

Ref 20.00 dBm

10 dB/di
Log o

4

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

I S [ FURCTION [ FUKCTION WDTH
1 N f 2.440 8 GHz

8.172dBm

2 N f 26.308 B GHz -40.526 dBm
3
4
5
]
T
B
9
10
1"

MsG STATUS

Sweep 973.3 ms (40001 pts)

Stop 26.50 GHz!
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um\gmwmm M A

GFSK] ngh Channel BandEdge

ENSE:INT| ALIGH AU
| #Avg Type: RMS

o ]|-aR
06:46:10 PMOct 16, 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

#Res BW 100 kHz #VBW 300 kHz

Sweep 5.333 ms (20001 pts)

Span 10.00 MHz

GFSK] ngh Channel Spurious

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

o] a8
07:10:10 PMOct 16, 2017
TRACE]

#Res BW 100 kHz #VBW 300 kHz

I S [ FURCTION [ FUKCTION WDTH
1 N f 2479 8 GHz

8.447 dBm

2 N f 26.247 9 GHz -40.994 dBm
3
4
5
]
T
B
9
10
1"

MsG STATUS

PNO Fast ~s- Trig: FreeRun Avg|Hold: 100100 TYPE(M
IFGain:Low Atten: 30 dB. oerlP
10 dBJdi Ref 20.00 dBm
Log -
@
Start 30 MHz Stop 26.50 GHz

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

[GFSK Hopping Mode] Low Channel BandEdge

Krysgmsnmmn yzer - Swept SA

] N * #Avg Type: RMS

PO Wide -»- Trig: Free Run AvglHold: 1001100
IFGain:Low Atten: 30 dB

10 dBidiv - 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

R — s
2 = LEEE 2 SN AUT 06:46:39 PMOct 16, 2017
| #Avg Type: RMS = C
PNO: Wide ~+— 11ig: Free Run AvglHold: 100/100
IFGain:Low Atten: 30 dB =i

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 ATUS
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Pl/4-DOPSK Mode

P1/4- DQPSK] Low Channel BandEdge

xm\gmwmm SmwlSA ==
RL CORREC ] 06:51:15PMOct 16, 2017
] Mvn Type: RMS s E
PN Wide ~»- Trig: FreeRun AvglHold: 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)

ATUS

PI/4 DQPSK] Low Channel Spurlous

Keysi gmipetmnmh I{m s»nmsa o || &
RL RRE ] 07:12:39 PMOK 16, 2017
| v vg Type: RNMS T
PNO: Fast -+ Trig: FreeRun Avg|Hold: 1001100 e
IFGain:Low Atten: 30 dB. "oerlF
1042/dy__Ref 20.00 dBm
O
Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz

973.3 ms (40001 pts)
5 :

L L L FUNCTION | FUKCTION WIDTH
1 N f 2.401 7 GHz 5.359 dBm
2 N f 26.478 2 GHz -39.990 dBm
3
4
5
]
T
B
9

MsG sTATUS
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um\gmwmm M A

P1/4- DQPSK] Mid Channel BandEdge

ENSE:INT] ALT
| #avg Type: RS

o ]|-aR
06:49:55 PM Oct 16, 2017
TRACE| 56

PNO: Wide (0 Trig: FreeRun Avg[Hold:>100/100 TVPE|M
IFGain:Low Atten: 30 dB peT|P
10 deidiv. - Ref 20.00 dBm
Log

Center 2.441000 GHz
#Res BW 100 kHz #VBW 300 kHz

TATUS

Sweep 2.667 ms (20001 pts)

Span 5.000 MHz

PI/4 DQPSK] Mid Channel Spurlous

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

o] a8
07:14:45 PMOCt 16, 2017
TRACE]

#Res BW 100 kHz #VBW 300 kHz

I S [ FURCTION [ FUKCTION WDTH
1 N f 2.440 8 GHz

4.070 dBm

2 N f 26.290 9 GHz -40.570 dBm
3
4
5
]
T
B
9
10
1"

MsG STATUS

PNO Fast ~s- Trig: FreeRun Avg|Hold: 100100 TYPE(M
IFGain:Low Atten: 30 dB. oerlP
10 dBJdi Ref 20.00 dBm
Log
,\
G
Start 30 MHz Stop 26.50 GHz

Sweep 973.3 ms (40001 pts)
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Pl/4- DQPSK] H|gh Channel BandEdge
e M

10 deidiv. - Ref 20.00 dBm
Log

o ]|-aR
06:53:24 PMOct 16, 2017
TRACE| 56

TreE( M
oet|P

Center 2.483500 GHz
#Res BW 100 kHz #VBW 300 kHz

TATUS

Sweep 5.333 ms (20001 pts)

Span 10.00 MHz

PI/4 DQPSK] ngh Channel Spurlous

ngmipeﬂn-n# l{m vavl&!

ENSE:IN] e
] #av uTvpe RMS
PNO: Fast ~»- 1rig: FreeRun Avg|Hold: 100100
IFGain:Low Atten: 30 dB

Ref 20.00 dBm

10 dB/di
Log

N
v

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

I S [ FURCTION [ FUKCTION WDTH
1 N f 2479 8 GHz

4118 dBm

2 N f 26.276 3 GHz -40.903 dBm
3
4
5
]
T
B
9
10
1"

MsG STATUS

Sweep 973.3 ms (40001 pts)

Stop 26.50 GHz!
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BandEdge Emission at PI/4-DOPSK Hopping Mode

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

ngmsnwum! wlzer - Swept A =
: CORRE T0 06:51:58 PMOct 16, 2017
TRACE o

| “bivg Type:RUS
PNO: Wide ~»- 17ig: FreeRun Avg|Hold: 100/100 Tveelm
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

R — s
LS CORRE 06:53:55 PM Oct 16, 2017
| #Av vg Type: RMS 1a4.z B
PNO: Wide -+ 1rig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 30 dB =i

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 ATUS
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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
06:59:13 PMOct 16, 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-mﬂ alyzes - Swept SA
RL RRE ENSE-INT] ALIGN AT
] #Avg Type: RMS

o] a8
07:20:28 PMOct 16, 2017
TRACE]

#Res BW 100 kHz #VBW 300 kHz

1 N f 24017 GHz 5.251dBm
2 N f 26.267 1 GHz -40.875 dBm
3
4
5
6
T
B
9
10
1
oo srarus

PNO Fast ~s- Trig: FreeRun Avg|Hold: 100100 TYeElM
IFGain:Low Atten: 30 dB. oerlP
10 dBJdi Ref 20.00 dBm
Log
O
Start 30 MHz 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
06:58:13 PMOct 16, 2017
TRACE| 56

TreE( M
oet|P

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
Avg|Hold: 100100

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

Ref 20.00 dBm

10 dB/di
Log
o
¥

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

I S [ FURCTION [ FUKCTION WDTH
1 N f 2.440 8 GHz

4669 dBm

2 N f 26.257 1 GHz -40.255 dBm
3
4
5
]
T
B
9
10
1"

MsG STATUS

Sweep 973.3 ms (40001 pts)

Stop 26.50 GHz!

Page 39 of 77

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: 4788164548-E3V2
FCC ID: ASBLSMW2018

DATE: NOV 27, 2017

8PSK] ngh Channel BandEdge

Km\gmwlnlm SmwlSA — 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
07:01:03 PMOct 16, 2017
TRACE| 56

TreE( M
oet|P

| S
1 N f 2.479 8 GHz 4123 dBm
2 N f 26.305 4 GHz -40.802 dBm

3
4
5
]
T
B
9
0
1

MsG STATUS

Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
8PSK] ngh Channel Spurlous
Keysi gms;mn-n.a l{m s»nmsa
] #Avg Type: RMS
FNO Fast ~»- Trig: FreeRun Avg|Hold: 1001100
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)
FUNCT] FUNCTION VALUE

Page 40 of 77

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: 4788164548-E3V2

FCC ID: ASBLSMW2018

DATE: NOV 27, 2017

BandEdge Emission at 8PSK Hopping Mode

Krysgmsnmmn yzer - Swept SA

[BPSK Hopping Mode] Low Channel BandEdge

PNO: Wide -»- Trig: FreeRun
IFGain:Low Atten: 30 dB

] N * #Avg Type: RMS
AvglHold: 1001100

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

Trig: Free Run
Atten: 30 dB

PNO: Wide
IFGain:Low

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

)
07:01:36 PM Oct 16, 2017
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

| _)LJLI, SUWON Lab Chamber 1 1 Now 2817 21:47:43
i i i Restricted Bandedge
Project Number: 4788164548
s |Client:Somsung
Config:EUT / Adapter
: Mode BT _BE_GFSK_H_24B2
185 Tested by:YH Lim
; 0
et
95 L
1l
— |
to8s b
[ |
i |
5 { i
2 75 ‘
&
3 85
@
55l Averege Limit C(dBul¥md
45 | |
4 ! . |
e SUUS SRUNUUUUO ISR SO RPN WU = N NUUUIY L SO i
] O O St OO OOt O SOUU OOt OUNOUS OO SOt OO ORI OSSOSO OSSOSO
2.3l 2.415
FRonga (BHz) REU/UBU Ref/fttn  Dat/fvg Mode Swesp Pt  $5upa/Mode  Posi RBU/UBU Ref/fittn  Det/fvg Mode Sueep Pty 4Sups/Mode  Fosition
1:2.31-2.415 1M(-5B) /M ns PEAK/LogPur-ideo  Hmsec(futo) 8831  MAXH 1 " ] ¥ ] L u '} LR
Trace Markers
Marker Frequency Meter Det 20170531_3117_ 10dB_ATT(dB)_17 Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHa) Reading 00168717 0809 Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.39 42.09 Pk 313 -25.7 47.69 - - 74 2631 246 145 H
2 *2.369 45.71 Pk 312 258 51.11 - - 74 -22.89 246 145 H
3 *2.39 32.52 VALT 313 -25.7 38.12 54 -15.88 - - 246 145 H
4 *2.389 33.17 VALT 313 -25.7 38.77 54 -15.23 - - 246 145 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: 4788164548-E3V2 DATE: NOV 27, 2017
FCC ID: ASBLSMW2018

VERTICAL PEAK AND AVERAGE PLOT

| _)‘JU, SUWON Lab Chamber 1 1 Nov 2B17 22:81.:58
- i Restricted Boandedge
H Project Number: 4788164548
15 ; Client:Semsung
Config:EUT / Adopter
Mode BT _BE_GFSK_U_2482
185 i Tested by:YH Lim
95
5 85 0 A
"
I f
= 75! : : : i
E
3 ]
f.é D5 |
o
55l Averege Limit CdBul¥ml |
: /
Kb bbb m i Ay bk iy bl . gl Akl wh ‘é:. i it Kepomrga itk
45
o]
@
35
2.7 ' ' ' EREEEY ' ' ' ' Z.415
Frequency (GHz)
Fongs (GH) RBUMBL  Rer/Attn Dat/Avg Pode Suesp Fts  Topa/fods Fosilion Fangs (620 FRU/UBU Ref/Attn  Dat/Avg Made Svave Fts  TSupa/fod  Fouition
Trace Markers
Marker Frequency Meter Det 20170531_3117_ 10dB_ATT(dB)_17 Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 00168717 0809 Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.39 41.88 Pk 313 -25.7 47.48 - - 74 -26.52 349 378 2
2 *2.352 45.99 Pk 31.2 -25.8 51.39 - - 74 -22.61 349 378 A
3 *2.39 32.81 VAIT 31.3 -25.7 38.41 54 -15.59 - - 349 378 A
4 *2.39 32.97 VAIT 313 -25.7 38.57 54 -15.43 - - 349 378 2

* - 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: 4788164548-E3V2
FCC ID: ASBLSMW2018

DATE: NOV 27, 2017

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

| eUL SUMON Lob Chanber | | Nov 2917 22:@5:52
Restricted Bandedge
Project Number: 4788164548
15 | Client : Samsung
Config:EUT / Adapter
Mode BT_BE_GFSK_H_2488
185 . Tested by:YH Lim
i
Q5 !I
1
: |
- B J‘I -
0 A |
n
; |
5 78l ’ [
g il
3 65 ‘
@
R Average Limit CdBul/m)
55 : -
5 : L : : :
| |
— PRV L B SN SO SUBUUHUNE SOOI SR NSOV SUUTUVU SUROT
35
Z2.46 8. 3MHz/ 2.563
Freoueru:-:{ (GH=zJ
an;; (BHz) REMAUBU Ref/Attn Dgc,'uq Mode Sweap Pts  tiups/Mode Posilion Runge (GHz1 REW/UBU Ref/Attn };t,'uq Made Sweep Pts 1’«,;5’%&5 Fosition
1:2746-2 563 THI-6B) /M ns PEAK/LogPurVidso  Bmsscifuto) 88 HRXH 245 degs 162 : - 1 K 2l 0456 BU o 1/UR 45 de 16
Trace Markers
Marker Frequency Meter Det 20170531_3117_ 10dB_ATT(dB)_17 Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 00168717 0809 Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.484 43.24 Pk 316 255 2934 74 24.66 245 162 H
2 2555 455 Pk 317 253 51.9 B 74 221 245 162 H
3 *2.484 32.79 VALT 31.6 -25.5 38.89 54 -15.11 245 162 H
4 *2.484 33.39 VALT 31.6 -25.5 39.49 54 -14.51 245 162 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: 4788164548-E3V2 DATE: NOV 27, 2017
FCC ID: ASBLSMW2018

VERTICAL PEAK AND AVERAGE PLOT

1_)bl_l, SUWON Lab Chamber 1 1 Nov 2B17 22:11.:29
- i Restricted Boandedge
; Project Number: 4788164548
G — e - - - Client:Somsung
Config:EUT / Adopter
Mode BT _BE_GFSK_U_2488
L [ S S ——— Tested by:YH Lim
Yﬂ‘_; ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
s [
o
= TS e ’ ———————————
E
= |
=} -
2 &5 g
z i
| | Averags Limit (dBul/m)
55
z
H\'#WWW“J "‘I""i, " TL:F' A AT PR HRHTRRTOTTVCHPRTWCT A i ul.....l.n‘.’_u‘-u il AV Ul
45
3 4
(=] e
35
2.4b 18, 3MHz/ 2.563
Frequency (GHz)
Fonga (6Hz) FRAGN — Raf/fitn Dst/Avg Fods Swerp s doupa/fode  Fosilion Fange (6z) FRU/E Ref/Attn  Dst/Avg Made Swaep Pt A5ps/foce  Fosition

VERTICAL DATA
Trace Markers

Marker Frequency Meter Det 20170531_3117_ 10dB_ATT(dB)_17 Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 00168717 0809 Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.484 43.23 Pk 316 -25.5 49.33 - - 74 -24.67 208 380 A
2 *2.489 45.52 Pk 316 -25.4 51.72 - - 74 -22.28 208 380 A
3 *2.484 32.83 VALT 31.6 -25.5 38.93 54 -15.07 - 208 380 v
4 2.561 33.05 VALT 317 -25.3 39.45 54 -14.55 - - 208 380 v

* - 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: 4788164548-E3V2
FCC ID: ASBLSMW?2018

DATE: NOV 27, 2017

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

'\IUUL SUWON Lab Chamber | 29 Sep 2817 14:42:43
Radicted Emissions 3-Meters
Project Number: 4788164548
188 Client :Samsung
Config:EUT / Adaptar
Mode BT _GFSK_HARM 2482
LG Tested by:Chan Park
T, A A e B T, S R, e =
o
T 70
5
s
5
2 6B
- Avg L £ CBull/md
£
5 58
3
&
T
3
i =
36
e
1 1a 18
Frequency (GHz)
Tange (62} RELAB Ref/Attn  Det/Avg Hode Sueep Pis  #hps/fode Fosition Range (G20 B Aef/Attn  Det/iivg Made Sasep Pts  dSups/fod  Position
-1 IM-68)/38 112418 PERKfLogPr-Uideo MDmsec(futo) GOBI B-Jacegs 150 3.7-18 MC-SE) /3 ETME PEK/Logfar—Uiden  SBEnsectiuto) 6k MAXH #-360degs 1580
'\IDU_ SUWON Lab Chamber | 29 Sep 2817 14:42:43
Radiated Emissions 3-Meters
Project Number: 4788164548
1808 Client :Sam=ung
Config EUT / Adapter
Mode BT GFSK_HARM 2482
9a Tested by:Chan Pork
515
R
o
4
U
= 66
~ imit CdBUU/m)
ER-t
@
<
4B A R b
2 a
£
38
28
f L] s
Freguency (GHz)
Rangs (@1 FEIB0 Ref/Aten  Det/Avg Mode Tuoep Fts  Fipa/Mode Fosition Fange (@) FEL/UBU Ref/Attn  Det/Avg Mode Sweep Pt Tapa/fod  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: 4788164548-E3V2 DATE: NOV 27, 2017
FCC ID: ASBLSMW2018

LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 20170531_3117_0 3GHz_HP(dB)_170 Corrected ‘Avg Limit (dBuv/m) Margin Peak Limit Margin ‘Azimuth Height Polarity
(GHz) Reading 0168717 809 Reading (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *4.812 32.42 PK 33.8 -31.6 34.62 - - 74 -39.38 0-360 150 H
3 7.2 30.28 PK 35.9 -28.2 37.98 - - 74 -36.02 0-360 150 H
5 9.607 26.06 PK 36.7 -23.5 39.26 - - 74 -34.74 0-360 250 H
2 *4.811 32.23 PK 33.8 -31.6 34.43 - - 74 -39.57 0-360 250 A
4 7.209 28.74 PK 359 -28.1 36.54 - - 74 -37.46 0-360 150 A
6 9.604 26.09 PK 36.7 -23.5 39.29 - - 74 -34.71 0-360 250 v

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

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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REPORT NO: 4788164548-E3V2 DATE: NOV 27, 2017
FCC ID: ASBLSMW?2018

MID CHANNEL HORIZONTAL

1 IDU_ SUWON Lab Chamber | 29 Sep 2817 14:57:55
Radiated Emissions 3-Meters
Project Number: 4788164548
1808 Client :Sam=ung
Config EUT / Adapter
Mode BT_GFSK_HARM_2441
ap | ; Tested by:Chan Pork
BE
3
5 76
o
"
5
2 =15
. g Limit (dBul/m)
c g
= 5B
3
@
-
= =y
,,,,,, | 3 .‘ :
| " o
38 1
2B
1 ] 18
Freguency (GHz)
Rangs (@1 FELB0 Ref/Attn  Det/Avg Mode Suoep Fts  ¥ipa/Mode Position Fange (@) FEL/UG Ref/Attn  Det/Avg Mode Sweep Pis Taups/fod  Fosition
] Hi-5:8) /30 218 PEAK/|coPur-Video  Blmet(Auto) EBAI  HEH B-360degs 1) 3.3-18 MC-6cB)/38k  B7/E PERK/LogPur—Uideo  SOlmseciiuto) 16k MAXH B-36ddegs 250 cf
| lUUL SUWON Lab Chamber | 29 Sep 2817 14:57:55
] Fadioted Emissions 3-Meters
H H Project Number: 4788164548
188 Client :Samsung
Config:EUT / Adaptar
; Mode :BT_GFSK_HARM_2441
9 i | Tasted By:Chan Park
=15
i o7e
3
T
U
= 66
& Avg Limit (dBul/m)
~
=)
-
2 5B
Z
4Bl 4 Cirmin ol Y
2 o
= |
3@ i |
208
1 a 18
Freguency (GHz)
Fange (821 RELABT Ref/Attn  Det/ivg Hode Sueep Pis Fops/iode  Fosition Rarge (G B Ref/Attn  Det/fivg Mode Saeep Fts  Toups/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: 4788164548-E3V2 DATE: NOV 27, 2017
FCC ID: ASBLSMW2018

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 20170531_3117_0 3GHz_HP(dB)_170 Corrected ‘Avg Limit (dBuv/m) Margin Peak Limit Margin ‘Azimuth Height Polarity
(GHz) Reading 0168717 809 Reading (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *4.887 32 PK 33.8 -31.7 34.1 - - 74 -39.9 0-360 250 H
3 *7.333 28.93 PK 35.9 -27.5 37.33 - - 74 -36.67 0-360 250 H
5 9.763 26.4 PK 36.9 -24.2 39.1 - - 74 -34.9 0-360 150 H
2 *4.887 32.18 PK 33.8 -31.7 34.28 - - 74 -39.72 0-360 150 A
4 *7.325 28.46 PK 359 -27.5 36.86 - - 74 -37.14 0-360 150 A
6 9.758 26.44 PK 36.9 -24.3 39.04 - - 74 -34.96 0-360 250 v

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

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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REPORT NO: 4788164548-E3V2 DATE: NOV 27, 2017

FCC ID: ASBLSMW?2018

HIGH CHANNEL HORIZONTAL

'\IUUL SUWON Lob Chamber | 29 Sep 2817 15:13:26
Radicted Emissions 3-Meters
Project Number: 4788164548
1686 Clisnt:Semsung
Config:EUT / Adopier
Mode:BT_GFSK_HARM_2488
s OO O PURSSSSPPOOUB SO SO SO Tested byiChan Park
&6
E
b 4| U 0SSO IO U OO OSSOSO SOUSS UL OSSP SO ST SO SOOI
g
"
5
£ =1
- fAivg CdBUU/m)
£
5 58
3
@
% ) -
e
36
26
1 1a 18
Frequency (GHz)
Range (@) RELBI Ref/ttn  Det/avg Mode Tueep Pis #hpeifode Fosition Rarge (G B Ref/ittn  Det/fvg Made BT Fto  Toups/fok  Fosition
-1 IM(-68)/38 112718 PERKfLogPar-Video @Dmsec(futo) GOBI WA B-Jacegs 150 3.7-18 MC-SE) /3 ETME PEK/Logfar—Uiden  SBEnsectiuto) 6k MAXH 8-3B0degs 150 o
'\IUUL SUWON Lob Chamber | 29 Sep 2817 15:13:26
Radicted Emissions 3-Meters
Project Number: 4788164548
1686 Clisnt:Semsung
Config:EUT / Adopier
Mode:BT_GFSK_HARM_2488
ap SSVPPTON ISUOSOSSNT WSSO N Tested byiChan Pork
] OSSOSO OSSOSO SO
578 ST PO SOOI OOUU OO NOUUUORNOUUN SOUMRSORIOOY OO SOTTIOOS HUOTON SO SOOI OSSO
"
L
[
= =1
E Avg Limit CdBul/m)
~
=]
SEb
2 5B
T |
48 4 g —————
- (=) H
< :
5 :
3@
20
1 ] 18
Freguency (GHz)
Rarge (61 R Rt Det/ivg ok 5= Pis Tapsiode Fasition Rarge (100 A Ref7ttn  Detifvg Fode Seeep Fio Tapslok  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: 4788164548-E3V2 DATE: NOV 27, 2017
FCC ID: ASBLSMW2018

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 20170531_3117_0 3GHz_HP(dB)_170 Corrected ‘Avg Limit (dBuv/m) Margin Peak Limit Margin ‘Azimuth Height Polarity
(GHz) Reading 0168717 809 Reading (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *4.961 31.32 PK 33.8 -31.7 33.42 - - 74 -40.58 0-360 150 H
3 *7.436 29.42 PK 35.9 -27.2 38.12 - - 74 -35.88 0-360 150 H
5 9.922 24.93 PK 37.1 -22.3 39.73 - - 74 -34.27 0-360 250 H
2 *4.959 31.23 PK 33.8 -31.7 33.33 - - 74 -40.67 0-360 150 A
4 *7.444 28.75 PK 359 -27.2 37.45 - - 74 -36.55 0-360 250 A
6 9.92 24.51 PK 37.1 -22.3 39.31 - - 74 -34.69 0-360 250 v

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

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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REPORT NO: 4788164548-E3V2
FCC ID: ASBLSMW2018

DATE: NOV 27, 2017

10.2.2.

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

HORIZONTAL PEAK AND AVERAGE PLOT

1 ,.DU— SUWON Lak Chamber 1 1 Nov 2817 21:25:51
- Restrictsd Bandsdge
Froject Number:4788164548
15 Client:Somsung
Config:EUT / Adopter
Mode:BT_BE_BPSK_H_z482
135 Tested by!YH Lim
95 [ \
E i
-+ 8'5 1
: il
s iE
5 75 I
- I
: | 5
3 65 !
2 | | | J |
- 55l fveroge Eimit (dBulyn o ‘ ‘ j '\
45 " . ke bbb - Wik
4 s : ‘ 3
SRS SN SUUURI = SN S 00 U PUS A SA U ST ST SN e
35! i
2.3 18.5MH=/ 2.415
Frequency (GHz)
Rnng«. (BHz) RBU/UBW Ref/Aitn I'-*/ﬂ»g Mode Saeep Pis  #5wps/Mode Position Rnr-]n (GHz) REWUBU Ref/fttn r‘.n.m‘-g Node: Sueep Pts  #5ups/Made t
2.31-2.415 1M(-6B) /3H 25 PERK/LogPurYideo  Bwsacifubo) Bl WAKH 248 dags 145 ] H 5 1 K/ a1t R Bad57a/REY BBBT 10
Trace Markers
Marker Frequency Meter Det 20170531_3117_ 10dB_ATT(dB)_17 Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 00168717 0809 Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.39 42.71 Pk 313 -25.7 48.31 74 -25.69 248 145 H
2 *2.349 46.2 Pk 31.2 -25.8 51.6 - 74 -22.4 248 145 H
3 *2.39 32.85 VALT 313 -25.7 38.45 54 -15.55 - 248 145 H
4 *2.338 33.45 VALT 31.2 -25.8 38.85 54 -15.15 248 145 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: 4788164548-E3V2 DATE: NOV 27, 2017
FCC ID: ASBLSMW2018

VERTICAL PEAK AND AVERAGE PLOT

1_)bl_l, SUWON Lab Chamber 1 1 Nov 2B17 21:32:13
- i Restricted Boandedge
H Project Number: 4788164548
15 ; Client:Semsung
Config:EUT / Adopter
Mode BT _BE_BPSK_U_2482

185 i Tested by:YH Lim

95
i B85
5
L
o
= 75
E
3
2 &5
o

55l Averege Limit CdBul¥ml S S SN N SO | | S

() ] ] \
e i s ’ Mk hh.,rum h‘x_ by ™ R TT PR RN | NERpOn | oy [FAP T PREPRIIE TR N | i Vi Ty I WA il Moy
45 !
£
£
35
2.31 18 . 5MH=z/ 2.415
Frequency (GHz)
Fangs 61z} FRAGN — Raf/fitn Dst/Avg Fods Swerp s doupa/fode  Fosilion Fange (6z) FBU/UBU Ref7Aktn  Det/Avg Made Swep e Aoups/foce  Fosition

VERTICAL DATA

Trace Markers

Marker Frequency Meter Det 20170531_3117_ 10dB_ATT(dB)_17 Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 00168717 0809 Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.39 44.03 Pk 31.3 -25.7 49.63 - - 74 -24.37 202 367 A
2 *2371 46.73 Pk 31.2 -25.8 52.13 - - 74 -21.87 202 367 A
3 *2.39 32.52 VAIT 313 -25.7 38.12 54 -15.88 - - 202 367 2
4 *2.389 33.07 VAIT 313 -25.7 38.67 54 -15.33 - - 202 367 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: 4788164548-E3V2 DATE: NOV 27, 2017
FCC ID: ASBLSMW2018

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

1 )5U_ SUWON Lab Chamber | 1 Nov 2817 21:35:40

Restricted Bandedge
Project Number: 4788164548
115 : : : : o : |Client : Somsung

Config:EUT / Adupter

Mode BT_BE_BPSK_H_2488

L [ S S ——— Tested by:YH Lim

CdBull/m) Horizontal

3 4 |
Pttt e = AP S O AP - it oot g e A AT b A
35
2.46 8. 3MHz/ 2.563
Freguency (GHz)
Fanga (Bz) REH/UGU Ref/Attn  Dat/Avg fode Suesp Fta fiups/tode Position Fange (&z ROUAGU Rei/Attn  Dat/ivg Hode Sweor Fto #Sups/tode  Fosition
112.46-2.56 M-6B)/M 125 PERK/LigPur-Video  Bmsectute) BBl WAH 26 degs 157 %-2.E 1 ¥ 3 BaSGe/REN E9B1  1/LF ege 15

HORIZONTAL DATA

Trace Markers

Marker Frequency Meter Det 20170531_3117_ 10dB_ATT(dB)_17 Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 00168717 0809 Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.484 42.53 Pk 31.6 -25.5 48.63 - - 74 -25.37 266 157 H
2 2.538 45.66 Pk 31.7 -25.4 51.96 - - 74 -22.04 266 157 H
3 *2.484 33.01 VAIT 316 -25.5 39.11 54 -14.89 - - 266 157 H
4 2.543 32.92 VA1T 31.7 -25.2 39.42 54 -14.58 - - 266 157 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: 4788164548-E3V2
FCC ID: ASBLSMW2018

DATE: NOV 27, 2017

VERTICAL PEAK AND AVERAGE PLOT

T'”JLL SUWON Lab Chamber 1 1 Nov 2B17 21:44:35
- i Restricted Boandedge
Project Number: 4788164548
15 Client:Semsung
Config:EUT / Adopte
Mode BT _BE_BPSK_U_Z2488
185 Tested by:YH Lim
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2.48 8. 3MHz/ 2.563
Frequency (GHz)
Rongs (Gt} FEVE  Rersitn Det/ivg Fode Suesp Fts  dopa/fods Fosilion Fange (ar2) R/ U6l Ref/Attn  Dst/vg Made Seasp Fts  d5pa/fods  Fosilion
Trace Markers
Marker Frequency Meter Det 20170531_3117_ 10dB_ATT(dB)_17 Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 00168717 0809 Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.484 41.57 Pk 31.6 -25.5 47.67 74 -26.33 210 390 A
2 2.533 45.85 Pk 31.7 -25.3 52.25 - - 74 -21.75 210 390 A
3 *2.484 32.67 VAIT 316 -25.5 38.77 54 -15.23 210 390 A
4 2.525 33.06 VAIT 31.7 -25.4 39.36 54 -14.64 210 390 A

* - 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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