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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM/WCDMA/LTE Phone + BT/BLE and DTS b/g/n
MODEL NUMBER: SM-J400F/DS, SM-J400F

SERIAL NUMBER: R38K30FQM6A (RADIATED);

R38K30FQP2M (CONDUCTED)

DATE TESTED: MAR 21, 2018 - APR 09, 2018

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass

UL Korea, Ltd. tested the above equipment in accordance with the requirements set forth in the
above standards. All indications of Pass/Fail in this report are opinions expressed by UL Korea,
Ltd. based on interpretations and/or observations of test results. Measurement Uncertainties
were not taken into account and are published for informational purposes only. The test results
show that the equipment tested is capable of demonstrating compliance with the requirements
as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document 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:
}o&*‘-/k—
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.

PN

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 218 Maeyeong-ro,
Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea. Line conducted emissions are measured
only at the 218 address. The following table identifies which facilities were utilized for radiated
emission measurements documented in this report. Specific facilities are also identified in the
test results sections.

218 Maeyeong-ro
X] Chamber 1
[ ] Chamber 2
[ ] Chamber 3

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

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION
The measuring equipment utilized to perform the tests documented in this report has been

calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m
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4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 2.32dB
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 and DTS b/g/n.
This test report addresses the DSS (BT) operational mode.

SM-J400F/DS and SM-J400F are same hardware, but for different number of SIM card
slot. SM-J400F has one slot and SM-J400F/DS is dual SIM version.
SM-J400F/DS used for the tests.

5.1. 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 7.992 6.298
Peak 8.725 7.456
2402-2480 | Enhanced Pi/4-DPSK Average 0509 4.580
Peak 8.970 7.889
Enhanced 8PSK Average 6.654 4.628
Peak 9.744 9.428
5.2. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an internal antenna, with a maximum gain of -0.59 dBi.
5.3. WORST-CASE CONFIGURATION AND MODE

Radiated emission below 1GHz and power line conducted emission were performed with the
EUT set to transmit at the channel with highest output power as worst-case scenario.

Radiated emission above 1GHz was performed with the EUT set to transmit low/mid/high
channels.

The fundamental of the EUT was investigated in three orthogonal orientations X, Y and Z it was
determined that Y orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Y orientation.

Note: 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. All radiated and power line conducted tests were performed
connected with earphone and charger for evaluation of worst case mode.
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5.4. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG ETAOUS3EWE DK1FBO6TS/A- E N/A
Data Cable SAMSUNG ECB-DU68WE N/A N/A
Earphone SAMSUNG EHS61ASFWE N/A N/A

/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 (CONDUCTED TEST SETUP)

Combiner Spectrum Analyzer

Bluetooth Tester

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

HEADSET

Bluetooth Tester

AC ADAPTER

MAIN POWER SOURCE RECEIVER
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6. MEASUREMENT METHODS
20dB BW : ANSI C63.10, Section 6.9.2
99% BW : ANSI C63.10, Section 6.9.3

HOPPING FREQUENCY SEPARATION : ANSI C63.10, Section 7.8.2

NUMBER OF HOPPING CHANNELS : ANSI C63.10, Section 7.8.3

AVERAGE TIME OF OCCUPANCY : ANSI C63.10, Section 7.8.4

OUTPUT POWER : ANSI C63.10, Section 7.8.5.

QOut-of-band EMISSIONS (Conducted) : ANSI C63.10, Section 7.8.6, 7.8.8

Out-of-band EMISSIONS IN NON-RESTRICTED BANDS: ANSI C63.10, Section 6.

Out-of-band EMISSIONS IN RESTRICTED BANDS : ANSI C63.10, Section 6.

AC Power Line Conducted Emission : ANSI C63.10-2013, Section 6.2.

Page 11 of 84

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: 4788404029-E3V2 DATE: APR 15, 2018
FCC ID: A3LSMJ400F

7. TEST AND MEASUREMENT EQUIPMENT

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

Test Equipment List
Description Manufacturer Model S/N Cal Due
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 750 08-31-19
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 09-14-19
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 845 08-31-19
Antenna, Horn, 18 GHz ETS 3115 00167211 10-14-18
Antenna, Horn, 18 GHz ETS 3115 00161451 03-10-19
Antenna, Horn, 18 GHz ETS 3117 00168724 05-31-19
Antenna, Horn, 18 GHz ETS 3117 00168717 05-31-19
Antenna, Horn, 18 GHz ETS 3117 00205959 11-29-18
Antenna, Horn, 40 GHz ETS 3116C 00166155 12-04-19
Antenna, Horn, 40 GHz ETS 3116C 00168645 12-04-19
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 11-13-19
Preamplifier, 1000 MHz Sonoma 310N 341282 08-09-18
Preamplifier, 1000 MHz Sonoma 310N 351741 08-07-18
Preamplifier, 1000 MHz Sonoma 310N 370599 08-10-18
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-08-18
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-08-18
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-11-18
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54170614 08-08-18
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 08-08-18
Average Power Sensor Agilent/HP u2000 MY54270007 08-08-18
Bluetooth Tester TESCOM TC-3000C 3000C000546 08-08-18
Combiner WEINCHEL 1575 2152 08-08-18
Attenuator PASTERNACK PE7087-10 A001 08-08-18
Attenuator PASTERNACK PE7087-10 A008 08-08-18
Attenuator PASTERNACK PE7087-10 2 08-10-18
EMI Test Receive, 40 GHz R&S ESU40 100439 08-08-18
EMI Test Receive, 40 GHz R&S ESU40 100457 08-08-18
EMI Test Receive, 44 GHz R&S ESW44 101590 08-09-18
EMI Test Receive, 3 GHz R&S ESR3 101832 08-07-18
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-08-18
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-08-18
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 08-11-18
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-08-18
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-08-18
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-11-18
High Pass Filter 6GHz Micro-Tronics HPS17542 009 08-08-18
High Pass Filter 6GHz Micro-Tronics HPS17542 016 08-08-18
High Pass Filter 6GHz Micro-Tronics HPS17542 021 08-11-18
LISN R&S ENV-216 101837 08-09-18
UL Software

Description Manufacturer Model Version

Radiated software UL UL EMC Ver 9.5

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

8.1.

LIMITS

None: for reporting purposes only.

ON TIME AND DUTY CYCLE RESULTS

ON Time | Period | Duty Cycle Duty Duty Cycle 1T
Mode B X Cycle Correction Factor | Minimum VBW
[msec] | [msec] | [linear] [%] [dB] [kHz]
2400MHz Bands
BT | 2872 [ 3750 | 0766 | 76.6% | 1.16 [ 0348
E Keysight Spectrum Analyzer - Swept SA ===
RL | RF [s0@ DC | CORREC | | SENSE:INT] | ALIGN AUTO | 01:19:23 AM Mar22, 2018
‘ Trig Delay-400.0 us #Avg Type: RMS TRACE| 56
PNO: Fast —=—  Trig: RF Burst TVPE| WA
IFGain:Low Atten: 40 dB DeT|P
10 dBidiv__ Ref 30.00 dBm
Log
00
100
000
100
200
300
-40.0
-50.0
-60.0
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz
N t 4144 s 7.30 dBm
2 Al t (A) 2.872ms (A) 0.57 dB
i a1 t (&) 3.750 ms (A} -0.06 dB
5
6
7
8
9
10
1
[MSG STATUS
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20 dB AND 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

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

RESULTS

8.2.1. BASIC DATA RATE GFSK MODULATION

Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHz] [kHz] [kHz]
Low 2402 951.7 864.45
Mid 2441 944.6 892.34
High 2480 934.1 862.06
Worst 951.7 892.34

8.2.2. ENHANCED DATA RATE Pi/4-DQPSK MODULATION

Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHz] [MHz] [MHz]
Low 2402 1.329 1.167
Mid 2441 1.333 1.164
High 2480 1.336 1.167
Worst 1.336 1.167

8.2.3. ENHANCED DATA RATE 8PSK MODULATION

Frequency 20 dB Bandwidth 99% Bandwidth
Channel
[MHz] [MHz] [MHz]
Low 2402 1.272 1.163
Mid 2441 1.272 1.193
High 2480 1.271 1.164
Worst 1.272 1.193
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8.2.4.20 dB AND 99% BANDWIDTH PLOTS

GESK BANDWIDTH

20dB Bandwidth] GFSK Low CH

99% Bandwidth] GFSK Low CH

i e

] Cener Freq: 2402000000 Gz
v Trig: Free ‘AvglHold: 1001100
#Atten: mua

AFGainiLow

=as.
10:34:04 PM 2102, 2018
Radio Std: None

Radio Device: BTS

Veysight Spectrum Anahyzer - Occupied BW ==
RL 0:43:23 PM 201 02, 2016
Radio Std: None

| Camer Fr!q z 402000000 GHz

e Trig:Free

#FGainilow #asten: 30 aa Radio Device: BTS

dBidiv Ref 20.00 dBm

Center 2402 GHz

#Res BW 30 kHz VBW 300 kHz
Occupied Bandwidth Total Power 15.0 dBm
874.97 kHz
Transmit Freq Error 7.119 kHz OBW Power 99.00 %
x dB Bandwidth 951.7 kHz x dB -20.00 dB

Span 3 MHz
#Sweep 100 ms

dBidiv Ref 20.00 dBm

Center 2402GHz Span 3 MHz|

#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 3.91 dBm
864.45 kHz
Transmit Freq Error 8.832 kHz OBW Power 99.00 %
x dB Bandwidth 907.5 kHz xdB -20.00 dB

20dB Bandwidth] GFSK Middle CH

99% BandW|dth]] GFSK Mlddle CH

eyt Specsrom Anslzes - Dccupied BW
L z

] Center Freq: 2.441000000 GHz
w. Trig: FreeRun ‘Avg|Hold: 1001100
#Anen: 20 4B

HFGainiLow

=
10:35:20 PM 20102, 2018
Radio Std: None

Radio Device: BTS

e —— =
10:43.39 PM 2102, 2018
Radio S None

] ! Center Freq: 2441000000 Gz

v Trig: Free Run

HFGainLow #Aen: 30 dB Radio Device: BTS

3 Ref 20.00 dBm

) dB/d) Ref 20.00 dBm

Center 2.441 GHz

#Res BW 30 kHz VBW 300 kHz
Occupied Bandwidth Total Power 15.2 dBm
872.40 kHz
Transmit Freq Error 6.450 kHz OBW Power 98.00 %
x dB Bandwidth 944.6 kHz x dB -20.00 dB

Span 3 MHz
#Sweep 100 ms

Center 2441GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 4.20 dBm
892.34 kHz
Transmit Freq Error 9.510 kHz OBW Power 99.00 %
x dB Bandwidth 905.4 kHz xdB -20.00 dB

[20dB Bandwidth] GFSK High CH

[99% BandW|dth] GFSK ngh CH

Keyssght Spectrum Analyzer - Occupied BW
kL R

] Center Freq: 2.480000000 GHz
‘Avg|Hold: 1001100

HFGainiLow

10:36:02 PM 20102, 2018
Radio Std: Nane

EREEr
52.38 M 202, 2018
Radio St Noms

E—

] ! Center Freq: 248000000 Gz

—w. Trig: FreeRun

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

dBidiv Ref 20,00 dBm dBidiv Ref 20.00 dBm
Log Log
Center 2.48 GHz Span 3 MHz Center 248 GHz - ~ span3MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 13.5dBm Occupied Bandwidth Total Power 2.47 dBm

864.72 kHz 862.06 kHz
Transmit Freq Error 2.159 kHz OBW Power 98.00 % Transmit Freq Error -9.848 kHz OBW Power 99.00 %
x dB Bandwidth 934.1 kHz x dB -20.00 dB x dB Bandwidth 905.4 kHz x dB -20.00 dB
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Pi/4-DOPSK BANDWIDTH

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

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

[ — —
5:48 #M 20102, 2018
Radio Sta. Nons

] Center Freq 1mwnuwﬁnz
s Trig: FreeRun Avg|Hold: 100100

E—

! Center Freq: 2402000000 GHz
. Trg:FreeRun

EREEr
3100 PH 201 02, 2018
Radio St Noms

HFGainLow wARen: 20 48 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 2402 GHz Span 3 MHz. Center 2402GHz Hwiﬂwﬁrhréi)ar'ﬁi’lililz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 14.4 dBm Occupied Bandwidth Total Power 2.68 dBm

1.1713 MHz 1.1667 MHz
Transmit Freq Error -6.604 kHz OBW Power 98.00 % Transmit Freq Error -1.380 kHz OBW Power 99.00 %
x dB Bandwidth 1.329 MHz x dB -20.00 dB x dB Bandwidth 1.315 MHz x dB -20.00 dB

20dB Bandwidth] Pi/4-DQPSK Middle CH

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

Keyssght Spectrum Analyzer - Occupied BW

10:38:18
Radio Std: None

] Cener Fneq 2 441000000 GHz

wwwmm Occupied BV

Camer Fr!q z 441000000 GHz

SR
PH 20102, 3018
Radio m HNone

e Trig: Free Avg|Hold: 100100 e Trig:Free
HFGainLow inen 308 Radio Device: BTS #FGaindow Heatyy Radio Device: BTS.

dBlidiv Ref 20,00 dBm dBidiv Ref 20.00 dBm

Log Log
;

Center 2441 GHz Span 3 MHz. Center 2441 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 14.7 dBm Occupied Bandwidth Total Power 2.94 dBm

1.1725 MHz 1.1643 MHz
Transmit Freq Error -6.312 kHz OBW Power 99.00 % Transmit Freq Error -11.511 kHz OBW Power 99.00 %
x dB Bandwidth 1.333 MHz x dB -20.00 dB x dB Bandwidth 1.315 MHz xdB -20.00 dB

20dB Bandwidth] Pi/4-DQPSK High CH

99% Bandwidth] Pi/4- DQPSK ngh CH

Keysight Spectrum Aabyzer - Occupied BW. o flan wsmmmw Dccupied BN T
AL i 0 9101 PH 20102, 2018 P 2o 02, 2015
] Center Freq: 2.480000000 GHz Radio $td: None ] Camer Fraq: 2480000000 GHz Readio Sud: None
v Trig: FreeRun ‘AvglHold: 1001100 . 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 " Span 3 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 13.1 dBm Occupied Bandwidth Total Power 1.33 dBm

1.1772 MHz 1.1669 MHz
Transmit Freq Error -8.249 kHz OBW Power 99.00 % Transmit Freq Error -6.176 kHz OBW Power 99.00 %
x dB Bandwidth 1.336 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% BandW|dth] 8PSK Low CH

[ —

Center Freq: 2.402000000 GH

ol
10.39:44 PM 20102, 2018
Radio Std: Nane

E—

! Center Freq: 2402000000 GHz
Run

EREEr
1053347 PM 002, 2018
Radio 5td: None

s Trig: FreeRun Avg|Held: 100100 e. Trig:Free
HFGainLow wARen: 20 48 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 2402 GHz Span 3 MHz. Center 2402GHz Nwiﬂwwﬂilﬂrprahrfimrﬂrz
#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 2.79 dBm

1.1602 MHz 1.1631 MHz
Transmit Freq Error 8.520 kHz OBW Power 98.00 % Transmit Freq Error 22.565 kHz OBW Power 99.00 %
x dB Bandwidth 1.272 MHz x dB -20.00 dB x dB Bandwidth 1.278 MHz x dB -20.00 dB

20dB Bandwidth] 8PSK Mlddle CH

99% Bandwidth]] 8PSK Middle CH

xasgms.mmmr,w Dccupied BW o |l& m«s@mmmm Occupied BV R
Ph 0002, 2018 10:54:01 PM g2, 2018
| Cener Freg: :mooouoocnz Radio Sed: Nans | CenurFr!q 241000000 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 ‘
JULENEL ] ELRLLR RN L] ,,,,,,,’,,, L LLE Ll

Center 2441 GHz Span 3 MHz. Center 2441 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 14.9 dBm Occupied Bandwidth Total Power 2.99 dBm

1.1609 MHz 1.1934 MHz
Transmit Freq Error 8.508 kHz OBW Power 99.00 % Transmit Freq Error 10.244 kHz OBW Power 99.00 %
x dB Bandwidth 1.272 MHz x dB -20.00 dB x dB Bandwidth 1.278 MHz xdB -20.00 dB

20dB Bandwidth] 8PSK ngh CH

99 Bandwidth] 8PSK High CH

i e

+. Trig: FreeRun

Center Frag: 2480000000 GHz
‘AvglHold: 1001100

=as.
PM 2002, 2018
Radio Std Nme

Vq-*\ioem\-nlm}ym ‘Occupied B

Camer Fraq: 2480000000 GHz

e Trig:FreeRun

==
10:54:17 PM A 02, 2015
Radio Std: None

AFGainiow | #Aten: 308 Radio Device: BTS AFGaimLaw Hatten: 30 d8 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 T span3mHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 13.0 dBm Occupied Bandwidth Total Power 1.31 dBm

1.1660 MHz 1.1643 MHz
Transmit Freq Error 8.110 kHz OBW Power 99.00 % Transmit Freq Error 9.093 kHz OBW Power 99.00 %
x dB Bandwidth 1.271 MHz x dB -20.00 dB x dB Bandwidth 1.242 MHz xdB -20.00 dB
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DATE: APR 15, 2018

9. SUMMARY TABLE

FCC Part Section Test Description Test Limit Te.S'F Test Result
Condition
21051, 15.247 (d) | ©2nd Edge / Conducted -20dBc Pass
Spurious Emission
15.247 (b)(1) TX conducted output power <30dBm Pass
. . > two-thirds of
15.247 (a)(1) Hopping frequency separation the 20 dB bandwidth Pass
: More than 15 non-
15.247 (a)(1)(iii) | Number of Hopping channels overlapping channels Pass
15.247 (a)(2)(iii) Avg Time of Occupancy < 0.4sec Pass
15.207 (a) AC Power I'_|n('a conducted Section 10 Power Line Pass
emissions conducted
15.205, 15.209 Radiated Spurious Emission < 54dBuVv/m Radiated Pass
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10. ANTENNA PORT TEST RESULTS
10.1. 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

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

Veysight Spectrum fnlyzes - Swept SA. Veysight Spectrurm Ansyzer - Swept 54
KL KL

#Avg Type: RMS
NG Wide —+- Trig: FreeRun AvglHold: 1001100
IFGain:Low Atten: 30 dB

#Avg Type: RMS
PRS- Whds -~ Trig: FreeRun AvglHold: 1001100
IFGainLow Atten: 30 dB

Bidiv  Ref 20.00 dBm 0defdly  Ref 20.00 dBm

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

[GFSK] [8PSK]
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REPORT NO: 4788404029-E3V2 DATE: APR 15, 2018
FCC ID: A3LSMJ400F

10.2. 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

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

RESULTS

Normal Mode: 79 Channels observed.

NUMBER OF HOPPING CHANNELS PLOTS[GFSK]

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

[BE Keysight Spectrum Analyzer - Swept SA = e
RL | RF [s0@ DC | CORREC | | SENSE:INT] | ALIGN AUTO | 12:43:21 AM Apr03, 2018

‘ #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

100 ‘ ‘

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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1% SEGMENT

2400 to 2430 MHz

Keysight Spectrum Analyzer - Swept 54
KL [ 502 D

ORRE SENSE:INT]

PNO: Wide ~»— 17ig: Free Run
IFGain:Low Atten: 30 dB

ALTGN AUTO
#Avg Type: RMS
Avg|Hold: 100/100

o ]|-aR
12:44:51 AM Apr 03, 2018
TRACE| 56

TYPE| MW
oeT|P

10 deidiv - Ref 20.00 dBm
Log

I:::ﬂ 2.40000 GHz

#VBW 300 kHz

Sweep 1.333 ms (20001 pts|

Stop 2.43000 GHz

es BW 300 kHz
L

STATUS

2" SEGMENT

2430 to 2460 MHz

Keysight Spectrum Analyzer - Swept 54
KL [ 502 D

ORRE SENSE:INT]

PNO: Wide ~»— 17ig: Free Run
IFGain:Low Atten: 30 dB

ALTGN AUTO
#Avg Type: RMS
Avg|Hold: 100/100

o ]|-aR
12:45:54 AM Apr 03, 2018
TRACE] B

TYPE| MW
oeT|P

10 deidiv - Ref 20.00 dBm
Log

I:::ﬂ 2.43000 GHz

#VBW 300 kHz

Sweep 1.333 ms (20001 pts|

Stop 2.46000 GHz

es BW 300 kHz
|:55

STATUS

3 SEGMENT

2460 to 2482 MHz

Keysight Spectrum Analyzes - Swept SA
RL RE 500 D

CORRE SENSEINT

PNO: Wide ~#— 1rig: FreeRun
IFGain:Low Atten: 30 dB

LIGN AUTO
#Avg Type: RMS
AvglHold: 1001100

==
12:46:58 AM Apr 03, 2018
TRACE] 5

TvPE|M
peT|P

W%B:me Ref 20.00 dBm

Start 2.46000 GHz
es BW 300 kHz

#VBW 300 kHz

Stop 2.48200 GHz

Sweep 1.333 ms (20001 pts]

J=

STATUS
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NUMBER OF HOPPING CHANNELS PLOTS[8PSK]

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

(=R

E Keysight Spectrum Analyzer - Swept SA

RL | RF [50Q DC | CORREC | [ SENSE:INT]

ALIGN AUTO |

01:00:22 AM Apr03, 2018

#Avg Type: RMS

NG Fast —»- Trig: FreeRun Avg[Hold: 100/100

IFGain:Low Atten: 30 dB

10 dBidiv. Ref 20.00 dBm
Log

100

0.00

-100

Start 2.39000 GHz
Res BW 300 kHz

#VBW 300 kHz

Stop 2.49000 GHz
Sweep 1.333 ms (20001 pts;

IMSG

STATUS
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1% SEGMENT

2400 to 2430 MHz

Keysight Spectrum Analyzer - Swept 54
KL [ 502 D

ORRE SENSE:INT]

PNO: Wide ~»— 17ig: Free Run
IFGain:Low Atten: 30 dB

ALTGN AUTO
#Avg Type: RMS
AvglHold:>1001100

o ]|-aR
01:04:58 AM Apr 03, 2018
TRACE| 56

TYPE| MW
oeT|P

10 deidiv - Ref 20.00 dBm
Log

I:::ﬂ 2.40000 GHz

#VBW 300 kHz

Sweep 1.333 ms (20001 pts|

Stop 2.43000 GHz

es BW 300 kHz
L

STATUS

2" SEGMENT

2430 to 2460 MHz

Keysight Spectrum Analyzer - Swept 54
KL [ 502 D

ORRE SENSE:INT]

PNO: Wide ~»— 17ig: Free Run
IFGain:Low Atten: 30 dB

ALTGN AUTO
#Avg Type: RMS
Avg|Hold: 100/100

o ]|-aR
01:07:55 AM fpr 03, 2018
TRACE| B

TYPE| MW
oeT|P

10 deidiv - Ref 20.00 dBm
Log

I:::ﬂ 2.43000 GHz

#VBW 300 kHz

Sweep 1.333 ms (20001 pts|

Stop 2.46000 GHz

es BW 300 kHz
|:55

STATUS

3 SEGMENT

2460 to 2482 MHz

Keysight Spectrum Analyzes - Swept SA
RL RE 500 D

CORRE SENSEINT

PNO: Wide ~#— 1rig: FreeRun
IFGain:Low Atten: 30 dB

LIGN AUTO
#Avg Type: RMS
AvglHold: 1001100

==
01:10:36 AM Apr03, 2018
TRACE] 5

TvPE|M
peT|P

W%B:me Ref 20.00 dBm

Start 2.46000 GHz
es BW 300 kHz

#VBW 300 kHz

Stop 2.48200 GHz

Sweep 1.333 ms (20001 pts]

J=

STATUS
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DATE: APR 15, 2018

10.3. 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 0.373 32 0.119328 0.4 -0.2807
DH3 1.623 16 0.259680 0.4 -0.1403
DH5 2.872 12 0.344640 0.4 -0.0554
DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy
[msec] [0.8 seconds [sec] [sec] [sec]
GFSK AFH

DH1 0.373 8 0.029832 0.4 -0.37017
DH3 1.623 4 0.064920 0.4 -0.33508
DH5 2.872 3 0.086160 0.4 -0.31384
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BN Keysight Spectrum Analyzer - Swept SA @ll@/\ﬂ_ [ ]
RL | RF |soe bpC [ comrrec | | SENSE:INT] | ALIGNAUTO | 12:37:45 AM Apr03, 2018
‘ Trig Delay-50.0 us #Avg Type: RMS TRACE 3456
PNO: Fast —»— Trig: RFBurst TYPE| WA
IFGain:Low Atten: 30 dB DET|P NNNNN
AMkr2 372.9 s
10 cBidiv  Ref 20.00 dBm 1.24 dB
Log
100
0.00
-10.0
DH1
-200
Pulse Width w0
-40.0 HH —
-50.0 [
-B0.0
700
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #BW 50 MHz Sweep 485.0 ps (20001 pts
IMSG STATUS
BN Keysight Spectrum Analyzer - Swept SA (= =
RL | RF |soe bpc [ correc | | SEnsE:INT] | ALIGN AUTO | 12:18:31 AM Apr03, 2018
r #Avg Type: RMS TRACE 6
PNO: Wide -—»— Trig: FreeRun TYPE| WHARRAAY
IFGain:Low Atten: 30 dB DET|P NNNNN
10 dBidiv  Ref 20.00 dBm
Log
100
DH1 o
-10.0
NUMBER OF .
PULSES IN 3.16
SECOND w08
OBSERVATION
PERIOD
-50.0 kb BEL L L R b T R TR | LR UL L . o 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
IMSG STATUS,
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BN Keysight Spectrum Analyzer - Swept SA @ll@/\ﬂ_ [ ]
RL | RE [soq bpC [ coreec | [ SENSE:INT] | ALIGN AUTO | 12:39:39 AM Apri3, 2018
‘ Trig Delay-200.0 ps #Avg Type: RMS TRACE 56
PNO: Fast —»— Trig: RFBurst TYPE| WA
IFGain:Low Atten: 30 dB DET|P NNNNN
AMKr2 1.623 ms
10 cBidiv  Ref 20.00 dBm 1.19 dB
Log
100 k
0.00
-10.0
DH3
-200
Pulse Width w0
-40.0
-50.0
-B0.0
700
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #BW 50 MHz Sweep 2.040 ms (20001 pts
IMSG STATUS
BN Keysight Spectrum Analyzer - Swept SA [
RL | RF |soe bpc [ correc | | SEnsE:INT] | ALIGN AUTO | 12:29:54 AM Apr03, 2018
r #Avg Type: RMS TRACE 6
PNO: Wide -—»— Trig: FreeRun TYPE| WHARRAAY
IFGain:Low Atten: 30 dB DET|P NNNNN
10 dBidiv  Ref 20.00 dBm
Log
100
DH3 o
-10.0
NUMBER OF .
PULSES IN 3.16
SECOND 300 1] |
OBSERVATION o | [ N e
PERIOD
Rau)u) 170 T NN LN TV O (e 1S L A T I 1 T AT AT 1) e L 1 o | LA e 4
-60.0
-70.0
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts
IMSG STATUS,
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BN Keysight Spectrum Analyzer - Swept SA @ll@/\ﬂ_ [ ]
RL | RF |soe bpC [ comrrec | | SENSE:INT] | ALIGNAUTO | 12:41:48 AM Apr03, 2018
r ‘ Trig Delay-360.0 ps #Avg Type: RMS TRACE 56
PNO: Fast —»— Trig: RFBurst TYPE| WA
IFGain:Low Atten: 30 dB DET|P NNNNN
AMKr2 2.872 ms
10 cBidiv  Ref 20.00 dBm 1.20 dB
Log
100 %
0.00
-10.0
DH5
-200
Pulse Width w0
-40.0
-50.0
-B0.0
700
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #BW 50 MHz Sweep 3.600 ms (20001 pts
IMSG STATUS
BN Keysight Spectrum Analyzer - Swept SA (= =
RL | RF |soe bpc [ correc | | SEnsE:INT] | ALIGN AUTO | 12:31:17 AM Apr03, 2018
r #Avg Type: RMS TRACE 6
PNO: Wide -—»— Trig: FreeRun TYPE| WHARRAAY
IFGain:Low Atten: 30 dB DET|P NNNNN
10 dBidiv  Ref 20.00 dBm
Log
100
DH5 o
-10.0
NUMBER OF .
PULSES IN 3.16
SECOND w08
OBSERVATION
PERIOD
-50.0 ekl vk o e . niw s et il . 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
IMSG STATUS,
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DATE: APR 15, 2018

RESULTS[8PSK]
Width Pulses in of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
GFSK Normal
DH1 0.386 32 0.123584 0.4 -0.2764
DH3 1.634 16 0.261440 0.4 -0.1386
DH5 2.884 12 0.346080 0.4 -0.0539
DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy
[msec] [0.8 seconds [sec] [sec] [sec]
GFSK AFH

DH1 0.386 8 0.030896 0.4 -0.3691
DH3 1.634 4 0.065360 0.4 -0.33464
DH5 2.884 3 0.086520 0.4 -0.31348
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BN Keysight Spectrum Analyzer - Swept SA @ll@/\ﬂ_ [ ]
RL | RF |soe bpC [ comrrec | | SENSE:INT] | ALIGNAUTO | 12:55:56 AM Apr03, 2018
r ‘ Trig Delay-50.0 us #Avg Type: RMS TRACE 56
PNO: Fast —»— Trig: RFBurst TYPE| WA
IFGain:Low Atten: 30 dB DET|P NNNNN
AMkr2 386.2 us
10 cBidiv  Ref 20.00 dBm -0.57 dB
Log
100 L
0.00 —_ _
-10.0
DH1
-200
Pulse Width w0
-40.0 -
-50.0
-60.0 PHHH M.
700
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #BW 50 MHz Sweep 500.0 ps (20001 pts
IMSG STATUS
BN Keysight Spectrum Analyzer - Swept SA (= =
RL | RF |soe bpc [ correc | | SEnsE:INT] | ALIGN AUTO | 12:50:52 AM Apr03, 2018
r #Avg Type: RMS TRACE 6
PNO: Wide -—»— Trig: FreeRun TYPE| WHARRAAY
IFGain:Low Atten: 30 dB DET|P NNNNN
10 dBidiv  Ref 20.00 dBm
Log
100
DH1 o
-10.0
NUMBER OF .
PULSES IN 3.16
SECOND w08
OBSERVATION ool LD mn
PERIOD
-50.0 Uk R anll L L il ol . 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
IMSG STATUS,
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BN Keysight Spectrum Analyzer - Swept SA @ll@/\ﬂ_ [ ]
RL | RF |soe bpC [ comrrec | | SENSE:INT] | ALIGNAUTO | 12:56:46 AM Apr03, 2018
‘ Trig Delay-200.0 ps #Avg Type: RMS TRACE 56
PNO: Fast —»— Trig: RFBurst TYPE| WA
IFGain:Low Atten: 30 dB DET|P NNNNN
AMKr2 1.634 ms
10 cBidiv  Ref 20.00 dBm 0.22 dB
Log
0.00 + MBI L B WO AL RTINS ITL (AN i 1A
-10.0
DH3
-200
Pulse Width w0
-40.0
-50.0
-B0.0
700
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #BW 50 MHz Sweep 2.000 ms (20001 pts
|MSG A Alignment Completed STATUS
BN Keysight Spectrum Analyzer - Swept SA (= =
RL | RF |soe bpc [ correc | | SEnsE:INT] | ALIGN AUTO | 12:53:07 AM Apr03, 2018
r #Avg Type: RMS TRACE 6
PNO: Wide -—»— Trig: FreeRun TYPE| WHARRAAY
IFGain:Low Atten: 30 dB DET|P NNNNN
10 dBidiv  Ref 20.00 dBm
Log
100
DH3 o
-10.0
NUMBER OF .
PULSES IN 3.16
SECOND w08 —
OBSERVATION AT .
PERIOD
-50.0 b bbb it b b bbbl L R e bl LR R o R " . i v —
-60.0
-70.0
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts
|MSG STATUS,

Page 30 of 84

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: 4788404029-E3V2
FCC ID: A3LSMJ400F

DATE: APR 15, 2018

BN Keysight Spectrum Analyzer - Swept SA @ll@/\ﬂ_ [ ]
RL | RF |soe bpC [ comrrec | | SENSE:INT] | ALIGNAUTO | 12:57:34 AM Apr03, 2018
‘ Trig Delay-200.0 ps #Avg Type: RMS TRACE 56
PNO: Fast —»— Trig: RFBurst TYPE| WA
IFGain:Low Atten: 30 dB DET|P NNNNN
AMKr2 2.884 ms
10 cBidiv  Ref 20.00 dBm 0.07 dB
Log |
100 R — S . ’
0.00
-10.0
DH5
-200
Pulse Width w0
-40.0
-50.0 [ENA e
-B0.0
700
Center 2.441000000 GHz Span 0 Hz
Res BW 8 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 | 12:54:12 AM Apr03, 2018
r #Avg Type: RMS TRACE 6
PNO: Wide -—»— Trig: FreeRun TYPE| WHARRAAY
IFGain:Low Atten: 30 dB DET|P NNNNN
10 dBidiv  Ref 20.00 dBm
Log
100
DH5 o
-10.0
NUMBER OF .
PULSES IN 3.16
SECOND w08
OBSERVATION
PERIOD
-50.0 |kl Lh A N o Rl A .
-60.0
-70.0
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts
IMSG STATUS,
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10.4.

LIMIT

OUTPUT POWER

§15.247 (b) (1)

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

TEST PROCEDURE

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
10.4.1. BASIC DATA RATE GFSK MODULATION
Frequency Output Power Limit Margin
Channel [MHz] [dBm] [dBm] [dB]
Low 2402 8.680 21 -12.32
Middle 2441 8.725 21 -12.275
High 2480 7.013 21 -13.987
Worst 8.725 21 -12.275
10.4.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION
Frequency Output Power Limit Margin
Channel [MHz] [dBm] [dBm] [dB]
Low 2402 8.951 21 -12.049
Middle 2441 8.970 21 -12.030
High 2480 7.189 21 -13.811
Worst 8.970 21 -12.030
10.4.3. ENHANCED DATA RATE 8PSK MODULATION
Frequency Output Power Limit Margin
Channel [MHz] [dBm] [dBm] [dB]
Low 2402 9.709 21 -11.291
Middle 2441 9.744 21 -11.256
High 2480 7.941 21 -13.059
Worst 9.744 21 -11.256
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10.4.4. OUTPUT POWER PLOTS

GESK OUTPUT POWER

Keysight Spectrum Analyzer - Swept 54 ==
RL 502 D ORRE SENSE:INT ALTGN AUTO 01:13:43 AM Mar22, 2018
#Avg Type: RMS TRACE] o
PN Fast ~»- Trig: FreeRun AvglHold: 100/100 TYPE(M Wit
IFGain:Low Atten: 40 dB peT|P
Mkr1 2.402 094 0 GHZz
10 desdiv - Ref 30.00 dBm 8.680 dBm)
Log
Low CH
Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts]
sa sTATUS
Keysight Spectrum Analyzer - Swept 54 ==
KL 502D ORRE SENSEINT] ALTGN AUTO 01:14:03 AM Mar22, 2018
#Avg Type: RMS 4 56
PN Fast ~»- Trig: FreeRun AvglHold: 100/100 TYPE(M Wit
IFGain:Low Atten: 40 dB peT|P
Mkr1 2.441 186 0 GHz
10 desdiv - Ref 30.00 dBm 8.725 dBm)
Log
Center 2.441000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts]
sa sTATUS
Keysight Spectrum Analyzer - Swept 5A p—
RL 502D ORRE SENSE INT] LIGN AUTO OL14:15 AM Mar22, 2018
#Avg Type: RMS ' B
PHO:Fast ~+-  Trig: FreeRun AvglHold: 100/100 TYPE(M
IFGain:Low Atten: 40 dB oerlP
Mkr1 2.480 040 0 GHz
ICDEI:DMW Ref 30.00 dBm 7.013 dBm|

GFSK

High CH

Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts|
o STATUS
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Pi/4-DPSK OUTPUT POWER

Pi/4-DPSK

Low CH

Keysight Spectrum Analyzer - sA =&
RL s0@ D ORRE SENSE INT] LIGN AUTO 01:14:29 44 Mar 22, 2018
#Avg Type: RMS TRACE] S
PHO:Fast ~+-  Trig: FreeRun AvglHold: 100/100 TYPE(M
IFGain:Low Atten: 40 dB oerlP
Mkr1 2.401 806 5 GHz
10 dB/div - Ref 30.00 dBm 8.951 dBm|
Log

Center 2.402000 GHz Span 10.00 MHz.
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts
- status
Keysight Spectrum Analyzer - SA
RL [3 500 D IRRE! SENSE:INT| \LIGN AUTO
#Avg Type: RMS
FHO: Fast - Trig: Free Run AvglHold: 1001100
IFGain:Low Atten: 40 dB
Mkr1 2.440 858 5 GHz
19gerdy_Ref 30.00 dBm 8.970 dBm
Pi/4-DPSK
Middle CH
Center 2.441000 GHz

#Res BW 3.0 MHz

#VBW 50 MHz

Span 10.00 MHz.
Sweep 1.333 ms (20001 pts|

o

STATUS

Pi/4-DPSK

High CH

Keysight Spectrum Analyzer - Swept 54
i (5 502 0

ORRE SENSE:INT

PNO: Fast ~+- 1rig: FreeRun
IFGain:Low Atten: 40 dB

\LTGN ALTO
#Avg Type: RMS
AvglHold: 1001100

o

o ]|-aR
01:15:01 AM Mar 22, 2018
RACE] 56

10 deidiv - Ref 30.00 dBm
Log

Center 2.480000 GHz
#Res BW 3.0 MHz
e

#VBW 50 MHz

Span 10.00 MHz.
Sweep 1.333 ms (20001 pts|
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8PSK OUTPUT POWER

Keysight Spectrum Analyzer - sA =&
RL [3 500 DY ORRE SENSE:INT| LIGN AUTO 01:15:12 AM Mar22, 2018
#Avg Type: RMS ' S
PHO:Fast ~+-  Trig: FreeRun AvglHold: 100/100 TYPE(M
IFGain:Low Atten: 40 dB per|P
Mkr1 2.402 015 0 GHz
10 dB/div - Ref 30.00 dBm 9.709 dBm|
Log

8PSK

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

AL [ ORRE SeNsE INT LIGH ALTO =
#Avg Type: RMS TRACE] T3
PNO: Fast ~+—  17ig: Free Run Avg|Hold: 100/100 TYPE|M W
IFGain:Low Atten: 40 dB oerlP
Mkr1 2.441 015 5 GHz
10 dB/div - Ref 30.00 dBm 9.744 dBm|
Log

8PSK

Middle CH

Center 2.441000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts]
hso sTATUS
Keysight Spectrum Analyzer - Swept 54 ==
AL W 502 D ORRE SENSEINT] ALTGN AUTO 01:15:36 AM Mar 22, 2018
#Avg Type: RMS TRACE 56
PHG:Tast ~»- Trig: FreeRun AvglHold: 1001100 TYPE MW
IFGain:Low Atten: 40 dB =T
Mkr1 2.479 997 0 GHz
10 dBiciv  Ref 30,00 dBm 7.941 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]

use STATUS
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10.5. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss was entered as an offset in the power meter to allow for

direct reading of power.

10.5.1. BASIC DATA RATE GFSK MODULATION
Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 7.992 6.30
Middle 2441 7.979 6.28
High 2480 6.352 4.32
10.5.2. DATA RATE P1/4-DQPSK MODULATION
Channel Frequency AV power AV power
[MHz] [dBm] [mw]
Low 2402 6.553 4.52
Middle 2441 6.609 4.58
High 2480 5.077 3.22
10.5.3. ENHANCED DATA RATE 8PSK MODULATION
Channel Frequency AV power AV power
[MHz] [dBm] [mw]
Low 2402 6.600 4.57
Middle 2441 6.654 4.63
High 2480 5.120 3.25
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FCC ID: A3LSMJ400F

10.6. 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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10.6.1. BASIC DATA RATE GFSK MODULATION
GFESK Mode
GFSK] Low Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA =n =0
RL | RF [s0q DbC [ CORREC | [ SENSE:INT] | ALIGN AUTO | 10:59:47 PM Apr02, 2018
‘ #Avg Type: RMS TRACE 3456
PNO: Wide -#— Trig: FreeRun Avg|Hold: 100/100 TYPE| M i
IFGain:Low Atten: 30 dB DET|P
Mkr1 2.399 985 0 GHz
0 geidiv__ Ref 20.00 dBm -36.764 dBm
10.0
0.00
-10.0 -101 73 dFm|
200
300 -
-400 -
500
-B0.0
700
Center 2.400000 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
msa i) Alignment Completed STATUS
[GFSK] Low Channel Spurious
BE Keysight Spectrum Analyzer - Swept SA ===
RL | RF [s0q DbC [ CORREC | [ SENSE:INT] | ALIGN AUTO | 11:53:41 PM Apr02, 2018
r ‘ #Avg Type: RMS TRACE[] 234568
PNO: Fast +~#»— Trig: FreeRun Avg|Hold: 100/100 TYPE| MWAARAY
| IFGain:Low Atten: 30 dB DET|P
Mkr2 26.242 6 GHz
10deidiv__Ref 20.00 dBm -42.404 dBm
og
10.0
0.00
100 -10.73 demjl
200
30,0
-40.0 ”
500 W o NAPREVIY FOUUNTTO ooty
0.0
700
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
[WRWODETRISC] X | vV | FUNCTION ] FUNCTIONWIDTH] FUNCTION VALUE -
1 N f 24024 GHz 9.022 dBm
N f 26.242 6 GHz 42404 dBm
3
4
5 E
6
7
8
9
10 N
11 =
< I |
IMSG STATUS
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[GFSK] Mid Channel BandEdge

B8 =R

RL | RF [s0@ DC | CORREC | [ SENSE:INT] [

ALIGN AUTO | 10:57:32 PM Aproz, 2018

ﬁ Keysight Spectrum Analyzer - Swept SA

PNO: Wide ++»—
IFGain:Low

Trig: Free Run
Atten: 30 dB

Ref 20.00 dBm

#Avg Type: RMS TRACE 3456

AvglHold: 100100

Mkr1 2.440 835 75 GHz
9.273 dBm

10 dBidiv
Log

0.0

0.ao

101 73 dFim|

-100

=200

-300 —

500

600

-700

Center 2.441000 GHz
#Res BW 100 kHz

IMSG

#VBW 300 kHz

Span 5.000 MHz
Sweep 2.667 ms (20001 pts)

STATUS

[GFSK] Mid Channel Spurious

BE Keysight Spectrum Analyzer - Swept SA = ==
RL | RF [s0@ DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 11:56:10 PM Apr02, 2018
r #Avg Type: RMS TRACE] 3456
PNO: Fast +~#»— T1rig: FreeRun Avg|Hold: 100/100 TYPE| MWAARMY
| IFGain:Low Atten: 30 dB DET|P
Mkr2 26.086 4 GHz
10dBidiv__Ref 20.00 dBm -42.279 dBm
og
100
0.0o
-100 -10.73 demjl
200
-30.0
400 .—
500 T T B rwwra—— N TE T e
-60.0
700
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts

m

[ mooRTrgsc] % ] v ] FUNCTON_] FUNCTION W] FUNCTON VALUE -
1 N f 2.440 8 GHz 8.851 dBm
N f 26.086 4 GHz -42.279 dBm
3
4
5
6
7
8
9
10
11
< .
IMSG ISTATUS
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[GFSK] High Channel BandEdge

B8 =R

11:05:45 PM Aproz, 2018

‘ Keysight Spectrum Analyzer - Swept SA
RL | RF [s0@ DC | CORREC | [ SENSE:INT] [ ALIGN AUTO |
r #Avg Type: RMS TRACE] 3456
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M WA
IFGain:Low Atten: 30 dB DET|P
Mkr1 2.483 510 5 GHz
jodeidiv Ref 20.00 dBm -45.775 dBm
og
10.0
0.00
-100 -101 73 ciFum)
200
-30.0
-40.0 . ’
500
600
700
Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
IMSG STATUS

[GFSK] High Channel Spurious

B8 =R

‘ Keysight Spectrum Analyzer - Swept SA
RL | RF [s0@ DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 11:50:58 PM Apr02, 2018
r #Avg Type: RMS TRACE 3456
PNO: Fast +~#»— T1rig: FreeRun Avg|Hold: 100/100 TYPE ;‘!mvmww
| IFGain:Low Atten: 30 dB DET]
Mkr2 26.224 7 GHz
10dBidiv__Ref 20.00 dBm -42.725 dBm
og
100
0.0o
100 -10.73 demjl
200
-30.0
-40.0 ‘f
500 e Ty o —— e
-60.0
700
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
[WRRWODETRCSC] X | ¥ ] _FUNCTON | FUNCTONWDTH] FUNCTON VALUE -
1 N f 2.480 5 GHz 7.442 dBm
N f 26.224 7 GHz -42.725 dBm
3
4
5 E
6
7
8
9
10 Il
11 >
< I ]
IMSG STATUS
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BandEdge Emission at GFSK Hopping Mode

[GFSK Hopping Mode] Low Channel BandEdge

BE Keysight Spectrum Analyzer - Swept SA

o ]

RL [ RF

[soe bc | corReC |

| SENSE:INT] | ALIGN AUTO |

11:03:43 PM Apr02, 2018

#Avg Type: RMS

TRACE 3456

PNO: Wide -+~ 1rig: FreeRun Avg|Hold: 100/100 TYPE| MRS
IFGain:Low Atten: 30 dB DET|P
Mkr1 2.399 962 0 GHz
1L%gBidiv Ref 20.00 dBm -36.673 dBm
100
0.00
-10.0 11 75 oy
=200
-30.0 . -
-40.0
-50.0
-60.0
-70.0
Center 2.400000 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
MSG STATUS
[GFSK Hopping Mode] High Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA ==
RL [ RF |soe bc | CcoRREC | | SENSE:INT] ALIGN AUTO 11:07:48 PM Apr02, 2018
#Avg Type: RMS TRACE 3456
PNO: Wide —+— 1rig: FreeRun Avg|Hold: 100/100 TYPE| MAAAIA
IFGain:Low Atten: 30 dB DET|P
Mkr1 2.483 587 5 GHz
1L%gBidiv Ref 20.00 dBm -45.998 dBm
100
0.00
-10.0 AN 73
=200
-30.0
-40.0 ’
-50.0 3
-60.0
-70.0

Center 2.483500 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

[STATUS

Span 10.00 MHz
Sweep 35.333 ms (20001 pts)
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REPORT NO: 4788404029-E3V2
FCC ID: A3LSMJ400F

DATE: APR 15, 2018

Pl/4-DOPSK Mode

[P1/4-DQPSK] Low Channel BandEdge

ﬁ Keysight Spectrum Analyzer - Swept SA

=N ==

RL | RF [50@ DC | CORREC | [ SENSE:INT] [ ALIGN AUTO |

11:12:23 PM Apro2, 2018

‘ #Avg Type: RMS

PNO: Wide ++»—
IFGain:Low Atten: 30 dB

10 dBidiv. Ref 20.00 dBm
Log

Trig: Free Run Avg|Hold: 100/100 TYPE| My

TRACE! 3456

Mkr1 2.399 995 5 GHz
-36.412 dBm

0.0

0.ao

-100

=200

-300
9

-40.0

-a0.0

600

-700

Center 2.400000 GHz

Span 10.00 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
IMSG STATUS
[P1/4-DQPSK] Low Channel Spurious
BE Keysight Spectrum Analyzer - Swept SA ===
RL | RF [500 DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 11:59:29 PM Apro2, 2018
r #Avg Type: RMS TRACE 345
PNO: Fast -+~ Trig: FreeRun Avg|Hold: 100/100 TYPE| MR
| IFGain:Low Atten: 30 dB DET|P
Mkr2 26.223 4 GHz
{0 gBici__Ref 20.00 dBm -42.296 dBm
10.0
0.00
100 =11 F1 @.
200
300
40,0 .'
50,0 e b st WI—— i
-B0.0
700
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
[WRWODETRISC] X | ¥V | FUNCTION ] FUNCTIONWIDTH] FUNCTION VALUE -
1 N f 24017 GHz 8.111 dBm
N f 26.223 4 GHz -42.296 dBm
3
4
5 E
6
7
8
9
10 N
11 <
1 m | »
IMSG STATUS

Page 42 of 84

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: 4788404029-E3V2
FCC ID: A3LSMJ400F

DATE: APR 15, 2018

[P1/4-DQPSK] Mid Channel BandEdge

B8 =R

RL | RF [s0@ DC | CORREC | [ SENSE:INT] [

ALIGN AUTO | 11:10:31 PM Aproz, 2018

ﬁ Keysight Spectrum Analyzer - Swept SA

PNO: Wide ++»—
IFGain:Low

Trig: Free Run
Atten: 30 dB

1LO dBidiv. Ref 20.00 dBm
o

#Avg Type: RMS TRACE 3456

AvglHold: 100100

Mkr1 2.440 998 75 GHz
8.394 dBm

g
100 $

0.ao

-100

=200

-300

A0 D by

500

600

-700

Center 2.441000 GHz
#Res BW 100 kHz

IMSG

#VBW 300 kHz

Span 5.000 MHz
Sweep 2.667 ms (20001 pts)

STATUS

[P1/4-DQPSK] Mid Channel Spurious

BE Keysight Spectrum Analyzer - Swept SA ===
RL [ RF [502 Dpc [ CORREC | [ SENSE:INT] [ ALIGN AUTO | 12:02:15 AM Apri3, 2018
r #Avg Type: RMS TRACE] 3456
PNO: Fast +~#»— T1rig: FreeRun Avg|Hold: 100/100 TYPE| MWL
| IFGain:Low Atten: 30 dB DET|P
Mkr2 26.332 6 GHz
10dBidiv__Ref 20.00 dBm -42.215 dBm
og
10.0
0.00
-10.0 =11 i1 cFmll
200
-300
-40.0 q
-50.0 e — - WV T T SR
-E00
700
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts

FUNCTION VALUE -

m

(WA vobHTACsc] X | v | FUNCToN ] FUNCTONwWDTH]
1 N f 2.440 8 GHz 8.354 dBm
N f 26.332 6 GHz -42.215dBm
3
4
5
6
7
8
9
10
11
< .
IMSG ISTATUS
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REPORT NO: 4788404029-E3V2
FCC ID: A3LSMJ400F

DATE: APR 15, 2018

[P1/4-DQPSK] High Channel BandEdge

B8 =R

‘ Keysight Spectrum Analyzer - Swept SA
RL | RF [s0@ DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 11:18:47 PM Apr02, 2018
r ‘ #Avg Type: RMS TRACE] 3456
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M WA
IFGain:Low Atten: 30 dB DET|P
Mkr1 2.483 528 0 GHz
10deidiv__Ref 20.00 dBm -45.945 dBm
og
10.0
0.00
100 D
200
-30.0
-40.0 ’
500
600
700
Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
IMSG STATUS

[P1/4-DQPSK] High Channel Spurious

BE Keysight Spectrum Analyzer - Swept SA ===
RL [ RF [502 Dpc [ CORREC | [ SENSE:INT] [ ALIGN AUTO | 12:05:03 AM Apri3, 2018
r #Avg Type: RMS TRACE] 3456
PNO: Fast +~#»— T1rig: FreeRun Avg|Hold: 100/100 TYPE| MWL
| IFGain:Low Atten: 30 dB DET|P
Mkr2 26.324 0 GHz
10dBidiv__Ref 20.00 dBm -42.228 dBm
og
10.0
0.00
-10.0 =11 i1 cFmll
200
-300
-40.0 ‘
-50.0 s T e N — S
-E00
700
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts

FUNCTION VALUE -

[MkAMODETROISCL] X [ ¥ ] FUNCTION | FUNCTIONWDTH]

1 N f 2.479 8 GHz 6.803 dBm

N f 26.324 0 GHz -42.228 dBm

3

4

5 E

6

7

8

9

10 Il
11 =
< I |
IMSG STATUS
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REPORT NO: 4788404029-E3V2
FCC ID: A3LSMJ400F

DATE: APR 15, 2018

BandEdge Emission at P1/4-DOPSK Hopping Mode

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

BE Keysight Spectrum Analyzer - Swept SA

o ]

RL [ RF [soe bc | corReC | | SENSE:INT] | ALIGN AUTO |

11:16:59 PM Apr02, 2018

#Avg Type: RMS

TRACE 3456

PNO: Wide -+~ 1rig: FreeRun Avg|Hold: 100/100 TYPE| MR
IFGain:Low Atten: 30 dB DET|P
Mkr1 2.399 994 5 GHz
1L%gBidiv Ref 20.00 dBm -36.500 dBm
100
0.00
-10.0 ——
-20.0
-30.0 ’
-40.0 4
-50.0
50.0
-70.0
Center 2.400000 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
MSG STATUS

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

BE Keysight Spectrum Analyzer - Swept SA

= ]

RL RF |soe bc | CcoRREC | | SENSE:NT]

ALIGN AUTO |

11:20:28 PM Apr02, 2018

#Avg Type: RMS

TRAGE 3456

PNO: Wide —+— 1rig: FreeRun Avg|Hold: 100/100 TYPE| MAAAIA
IFGain:Low Atten: 30 dB DET|P
Mkr1 2.483 541 5 GHz
10 dBidiy Ref 20.00 dBm -45.720 dBm
100
0.00
1.0 — ]
-20.0
-30.0 g,

-40.0 ’

-50.0

-60.0

-70.0

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

MSG

[STATUS

Span 10.00 MHz
Sweep 35.333 ms (20001 pts)
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REPORT NO: 4788404029-E3V2 DATE: APR 15, 2018
FCC ID: A3LSMJ400F

8PSK Mode
[BPSK] Low Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA =n =R
RL | RF [50@ DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 11:24:24 PM Apr02, 2018
| #Avg Type: RMS TRACE[| - 3. 56
PNO: Wide +#»— 1rig: FreeRun Avg|Hold: 100/100 TYPE| M fafads
IFGain:Low Atten: 30 dB DET|P
Mkr1 2.399 991 5 GHz
1ngdBJdiv Ref 20.00 dBm -37.006 dBm
10.0
0.00
100 -
200
300 0
-400 ]
500
60,0
700

Center 2.400000 GHz Span 10.00 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
IMSG STATUS
[BPSK] Low Channel Spurious
BE Keysight Spectrum Analyzer - Swept SA ===
RL | RF [500 DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 12:09:26 AM Apr03, 2018
r ‘ #Avg Type: RMS TRACE] 345
PNO: Fast -+~ Trig: FreeRun Avg|Hold: 100/100 TYPE| MR
| IFGain:Low Atten: 30 dB DET|P
Mkr2 26.155 2 GHz
{0 gBiciv__Ref 20.00 dBm -42.254 dBm
10.0
0.00
100 =11.52 cimfl
200
300
40,0 .—
50,0 — ki Ak
0.0
700
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
[WRWODETRISC] X | V| FUNCTION ] FUNCTIONWIDTH] FUNCTION VALUE -
1 N f 24017 GHz 8.158 dBm
N f 26.155 2 GHz -42.254 dBm
3
4
5 E
6
7
8
9
10 N
11 -
1 m | »
IMSG STATUS
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REPORT NO: 4788404029-E3V2
FCC ID: A3LSMJ400F

DATE: APR 15, 2018

[BPSK] Mid Channel BandEdge

B8 =R

11:22:42 PM Aproz, 2018

‘ Keysight Spectrum Analyzer - Swept SA
RL | RF [s0@ DC | CORREC | [ SENSE:INT] [ ALIGN AUTO |
r #Avg Type: RMS TRACE] 3456
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M WA
IFGain:Low Atten: 30 dB DET|P
Mkr1 2.440 838 25 GHz
10deidiv__Ref 20.00 dBm 8.477 dBm
og
10.0 ‘
0.00
100 D
200
-30.0 ——-
-40.0 by
500
600
700
Center 2.441000 GHz Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)
IMSG STATUS

[BPSK] Mid Channel Spurious

BE Keysight Spectrum Analyzer - Swept SA = ==
RL | RF [s0@ DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 12:12:47 AM Apr03, 2018
r #Avg Type: RMS TRACE] 3456
PNO: Fast +~#»— T1rig: FreeRun Avg|Hold: 100/100 TYPE ;‘!mvmww
| IFGain:Low Atten: 30 dB DET]
Mkr2 25.447 8 GHz
10dBidiv__Ref 20.00 dBm -42.333 dBm
og
100
0.0o
-100 SUEFEES |
200
-30.0 |
400 ’—
500 sl SRV SO SPPTEer ERv e
-60.0
700
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
[WRRWODETRCSC] X | ¥ | _FUNCTON | FUNCTONWDTH] FUNCTON VALUE -
1 N f 2.440 8 GHz 8.342 dBm
N f 25447 8 GHz -42.333 dBm
3
4
5 E
6
7
8
9
10 Il
11 >
< I ]
IMSG STATUS
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REPORT NO: 4788404029-E3V2
FCC ID: A3LSMJ400F

DATE: APR 15, 2018

[BPSK] High Channel BandEdge

B8 =R

11:30:49 PM Aproz, 2018

‘ Keysight Spectrum Analyzer - Swept SA
RL | RF [s0@ DC | CORREC | [ SENSE:INT] [ ALIGN AUTO |
r ‘ #Avg Type: RMS TRACE] 3456
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M WA
IFGain:Low Atten: 30 dB DET|P
Mkr1 2.483 506 0 GHz
10deidiv__Ref 20.00 dBm -46.962 dBm
og
10.0
0.00
100 D
200
-30.0 v —
-40.0
500 th
600
700
Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
IMSG STATUS

[BPSK] High Channel Spurious

BE Keysight Spectrum Analyzer - Swept SA ===
RL [ RF [502 Dpc [ CORREC | [ SENSE:INT] [ ALIGN AUTO | 12:15:38 AM Apri3, 2018
r ‘ #Avg Type: RMS TRACE] 3456
PNO: Fast +~#»— T1rig: FreeRun Avg|Hold: 100/100 TYPE| MWL
| IFGain:Low Atten: 30 dB DET|P
Mkr2 26.263 1 GHz
jodaidiv__Ref 20.00 dBm -42.490 dBm
og
10.0
0.00
-100 -11.52 dhmll
200
-300
-40.0 q
-50.0 il T P TIrRo— —— s
-50.0 e
700
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts

FUNCTION VALUE -

m

(WA vobETACsc] X | v ] FUNCToN ] FUNCTONwWDTH]
1 N f 24798 GHz 6.899 dBm
N f 26.263 1 GHz -42.490 dBm
3
4
5
6
7
8
9
10
11
< .
IMSG ISTATUS
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REPORT NO: 4788404029-E3V2
FCC ID: A3LSMJ400F

DATE: APR 15, 2018

BandEdge Emission at 8PSK Hopping Mode

[BPSK Hopping Mode] Low Channel BandEdge

BE Keysight Spectrum Analyzer - Swept SA

o ]

RL [ RF

[soe bc | corReC |

| SENSE:INT] | ALIGN AUTO |

11:27:31 PM Apr02, 2018

#Avg Type: RMS

TRACE 3456

PNO: Wide -+~ 1rig: FreeRun Avg|Hold: 100/100 TYPE| MR
IFGain:Low Atten: 30 dB DET|P
Mkr1 2.399 998 5 GHz
1L%gBidiv Ref 20.00 dBm -36.770 dBm
100
0.00
-10.0 52
=200
-30.0 0
-40.0
-50.0
-60.0
-70.0
Center 2.400000 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
MSG STATUS
[BPSK Hopping Mode] High Channel BandEdge
BE Keysight Spectrum Analyzer - Swept SA ==
RL RF |soe bc | CcoRREC | | SENSE:INT] ALIGN AUTO 11:29:10 PM Apr02, 2018

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

10 deidiv -~ Ref 20.00 dBm
Log

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

TRAGE 3456

DET|P

Mkr1 2.483 572 0 GHz
-46.377 dBm

o0

0.00

-10.0

-200

-30.0

-40.0

-50.0

-60.0

-70.0

Center 2.483500 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

[STATUS

Span 10.00 MHz
Sweep 35.333 ms (20001 pts)
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REPORT NO: 4788404029-E3V2 DATE: APR 15, 2018
FCC ID: A3LSMJ400F

11. RADIATED TEST RESULTS

11.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

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

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

** Except as provided in paragraph (g), fundamental emissions from intentional radiators
operating under this section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz,
174-216 MHz or 470-806 MHz. However, operation within these frequency bands is permitted
under other sections of this part, e.g. 88 15.231 and 15.241.
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REPORT NO: 4788404029-E3V2 DATE: APR 15, 2018
FCC ID: A3LSMJ400F

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 =1/0.002884S = 347Hz.

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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REPORT NO: 4788404029-E3V2 DATE: APR 15, 2018
FCC ID: A3LSMJ400F

11.2. TRANSMITTER ABOVE 1 GHz

11.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12KUL SUWDON Lab Chamber 1 26 Mar 2818 22:28:13
Restricted Bandedge
= Project Number:4788484029
1 Client: Semsnu
Config:EUT / Adepter / Earphons
Mode BT GFSK_BE H_2482
185 Tested by:51872
g5
E
t 85
o
N
(ﬁ =
2 7
‘e
S 65
J
@
T
55 Average bLimit (dBuU/m)
alale Al " Al " Lol T L R PP TRTRY (Y, (TIVY PrONnm ) il
st Moy TR PRI o " A
a5
4
W, . SO O UV SIUIUSDRPURIG ST - SIS SN S
35
2. 31 18.5MHz/ 2.415
Frequency (GHz)
Range (6Hz) A/ VBl Ref/Attn Det/fvg Hode Sueep Pts  49upo/fiode Position | Rangs (Gfi) REW/UBU Ref/Attn Det/Avg Mode Sueep Pts  f9ups/iode Position
1:2.312.415  INGGB/M 1125 PEAK/LogPur-Video Jomsec(huta) BEBI  HAXH 128 degs 1| 2:2.31-2.415  INC-6BI/SBB 1125 PEAKAolt fAvg BR4STs/RBN BB1 1ARLT 120 degs 128

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 *2.39 43.5 Pk 313 -25.7 49.1 - - 74 -24.9 120 120 H
2 *2.363 46.35 Pk 31.2 -25.8 51.75 - - 74 -22.25 120 120 H
3 *2.39 32.68 VA1T 31.3 -25.7 38.28 54 -15.72 - - 120 120 H
4 *2.387 33.13 VA1T 31.3 -25.7 38.73 54 -15.27 - - 120 120 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: 4788404029-E3V2 DATE: APR 15, 2018
FCC ID: A3LSMJ400F

VERTICAL PEAK AND AVERAGE PLOT

KUL SUWDON Lok Chamber 1 26 Mar 2818 21:24:39
Restricted Bandedge
Project Number:47884B4829

Client: Somsnug
Config:EUT / Adapter / Earphone
Mode:BT_GFSK_BE_U_2482

185 Tested by:51872

” |

85

75

(dBulU/ml Vertical

65 !' {

Limit (dBuli/mD / ‘NL

Average
55 9 J ‘ %
i bbbl " P TRAU PR A TR st TRRORTS TR TT NEP W
Y f i okl h o
a5
4 3
o o
35
2. 31 18.5MHz/ 2.415
Frequency (GHz)
Ronge (GHz) RBU/VUBU Ref/Atin  Det/Avg Mode Sweep Pts  #Swps/Mode  Position Ronge (GHz) RBU/VBl Ref/Attn  Det/fvg Mode Sweep Pts  #Swps/Mode Position
1 H(-68)/3 5 PEAK/LoPur-Video Iomsec(uto) BOBI  MAX deg

VERTICAL DATA
T race 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 43.98 Pk 313 -25.7 49.58 - - 74 -24.42 96 217 Vv
2 *2.355 46.8 Pk 31.2 -25.8 52.2 - 74 -21.8 96 217 Vv
3 *2.39 3241 VA1T 31.3 -25.7 38.01 54 -15.99 - 96 217 A
4 *2.367 33.26 VA1T 31.2 -25.8 38.66 54 -15.34 - - 96 217 A

* - 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: 4788404029-E3V2 DATE: APR 15, 2018
FCC ID: A3LSMJ400F

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:UL SUWON Lab Chamber 27 Mar 2818 12:11:59
Restricted Bandedge
Project Number:4788484829
115
Client:Somsnug
Config:EUT / Adopter / Earphone
Mode :BT_GFSK_BE H_ 2480
105 Tested byi51872
g5 il
_ i
g |
t 85
6
N |
5 5 \
2 7
E
3 65
5 A |‘\
@
K] |
- \ Average Limit CdBulU/m)
55 fl-i :
‘m | I.MJ“L..‘ " } \ L m "{W T T PO PR T VRN YT T TR VO SRR TR ST YR N
45 il
[ 4
U S S [T IR T v AU - TP
35
2.46 18.3MHz/ 2.563
Frequency (GHz)
Range (6Hz) [ Ref /Attn  Det/Avg Hode Sucep Pis  5ups/fode Position Range (GHz) RE/UEN Ref/Attn  Det/Avg Mode Sueep Pts  Houpa/Mode Position
1:2.46-2.563  IM(-6B)/3M 112/ PERK/LogPur-Video msec(Auto) 83B1  HAKH 113 dege 188| 2:2.46-2.563  INC-6B)/SEE 1125 PEAK/UaIE Avg 09456e/RBU 8081 IARIT 113 dags 160 el

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 50.91 Pk 316 -25.5 57.01 - - 74 -16.99 113 100 H
2 *2.484 52.55 Pk 316 -25.5 58.65 - - 74 -15.35 113 100 H
3 *2.484 32.84 VA1T 31.6 -25.5 38.94 54 -15.06 - - 113 100 H
4 2.55 32.67 VA1T 31.7 -25.2 39.17 54 -14.83 - - 113 100 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: 4788404029-E3V2 DATE: APR 15, 2018
FCC ID: A3LSMJ400F

VERTICAL PEAK AND AVERAGE PLOT

12:UL SUWON Lab Chamber 27 Mar 26818 13:86:23
Restricted Baondedge
= Project Number:4788484029
1 Client:Samsnug
ConfigiEUT / Adupter / Earphone
Mode :BT_GFSK_BE U 2480
185 Tested by:51872
Il
95 e
I
. |
> /
C
0
> 75
E
3 1
g 65 l
S
l“| Averoge Limit (dBuUU/m)
55 I Z
T pesnniuetlnt bbb S R Pt S A oty
45 + : :
3 : :
(=)
35
2.46 18.3MHz/ 2.563
Frequency (GHz)
Rangs (6H2) REW/UBM Ref/Atin  Det/fvg Hode Sucep Pts  5ups/fode FPasition Range (GHz) REW/UN Ref/Attn  Det/Avg Mode Sueep Pts  Wowpa/Mode Position
2 46-2.563 (608,31 25 PEK/LogPurVideo  Bmesc(huto) 2981 WAKH B4 dege 236

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 54.33 Pk 316 -25.5 60.43 - - 74 -13.57 104 236 A
2 *2.484 53.43 Pk 316 -25.5 59.53 - - 74 -14.47 104 236 A
3 *2.484 33.28 VA1T 31.6 -25.5 39.38 54 -14.62 - - 104 236 A
4 *2.484 335 VA1T 31.6 -25.5 39.6 54 -14.4 - - 104 236 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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REPORT NO: 4788404029-E3V2
FCC ID: A3LSMJ400F

DATE: APR 15, 2018

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

UL SUWON Lak Chamber 1

27 Mar 2818

1@:82:35

18
Radiated Emissions 3-Meters
Project Number:4788404029
180 Client:Sansnug
Config:EUT / Adapter / Earphone
Mode BT GFSK_HARM 2402
99 Tested by:51872
80
E
T 78
a
N
5
£ 60
- Avg Limit (dBuU/m)
3
~
3 5B
s “ M
~r e L J
49 , i = b A,
PRI T 1 BT .
baal Aok ok AWk
36
28
1 18 18
Freguency (GHz)
Range (oH2) REU/UB Ref/Attn  Det/Avg fode Sucep Pts d5wps/liode Position | Ronge (Giiz) REU/UB Ref/Attn  Det/Avg flode Pts  foups/fiods Fosition
1:1-3 IM(-6B)/3Bk  112/1  PEAK/LogPur-Uideo ®Bncec(Auta) 6881  MAXH @-360degs | 3:3-18 IM(-6dB)/38k  87/0 PERK/LogPur-U i de to) 16k MAKH 8-360degs 25
| 1QUL SUWON Lab Chamber 1 27 Mar 2818 18:82: 35
Radiated Emissions 3-Meters
Project Number:4788404623
180 Client: Samsnug
Config EUT / Adapter / Earphone
Mode BT GFSK_HARM 2402
99 Tested by:51872
80
8 7o
"
C
)
~ 6@
= Avg Limit (dBulU/m]
~
>
2 5B
el
L - a
2 &
o
36
20
1 iz 18
Frequency (GHz)
Range (6H2) REU/UB Ref/Attn  Det/fvg Node Sucep Pts  d5ws/liode Position | Range (Gi) REU/UB Ref/Attn  Det/Avg flode Sucen Pts  foups/liode 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: 4788404029-E3V2 DATE: APR 15, 2018
FCC ID: A3LSMJ400F

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 *4.805 32.55 PK 33.8 -31.6 34.75 - - 74 -39.25 0-360 250 H
4 7.206 28.81 PK 359 -28.1 36.61 - - 74 -37.39 0-360 250 H
5 9.609 25.66 PK 36.7 -23.5 38.86 - - 74 -35.14 0-360 250 H
2 *4.805 3221 PK 33.8 -31.6 34.41 - - 74 -39.59 0-360 250 A
3 7.206 29.01 PK 359 -28.1 36.81 - - 74 -37.19 0-360 250 A
6 9.609 26.56 PK 36.7 -23.5 39.76 - - 74 -34.24 0-360 150 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: 4788404029-E3V2 DATE: APR 15, 2018
FCC ID: A3LSMJ400F

MID CHANNEL HORIZONTAL

! 18UL SUWON Lab Chamber 1 27 Mar 2818 18:28:27
Rodiated Emissions 3-Meters
o Project Number:4788404823
168 Client: Samsnu
Config:EUT / Adapter / Earphone
Mode:BT_GFSK_HARM 2441
9p Tested by:51872
80
E
T 78
g
N
5
£ 6@
- Avg Limit (dBuU/m)
£
~
3 5B
[ia}
S . . M
ke
48 " A4 .
v S 1 ) el
o " "
ol Nl o
36
20
1 18 18
Freguency (GHz)
Range (6H2) REU/UB Ref/Attn  Det/Avg fode Sucep Pts d5ws/liode Position | Ronge (Gii) REW/VEU Ref/Attn  Det/Avg flode Sucen Pts  foups/fiode  Fosition
1173 IM(-6dB)/36k  112/18  PEAK/LogPur-Video Sncec(futa) 6381 MAXH 6-350dege | 3:3-18 IM(-6d6)/38k  87/0 PEAK/LogPur-Uideo  SBBncectAuto) 16k MAXH 8-360dege 25
! 18UL SUWON Lab Chamber 1 27 Mar 2818 18:28:27
Rodiated Emissions 3-Meters
o Project Number:4788404823
180 Client:Sansnug
Config:EUT / Adapter / Earphone
Mode:BT_GFSK_HARM 2441
9p Tested by:51872
80
8§ 78
"
C
)
- 6@
2 Avg Limit (dBUU/m)
~
>
2 5.
el
4 5 AN
o
2
fs)
36
20
1 18 18
Freguency (GHz)
Range (6H2) REU/UBl Ref/Attn  Det/vg Node Sucep Pts d5ws/liode Position | Ronge (Gii2) REW/VEU Ref/Attn  Det/Avg flode Sucen Pts foups/liode 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: 4788404029-E3V2 DATE: APR 15, 2018
FCC ID: A3LSMJ400F

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 *4.882 33.22 PK 33.8 -31.7 35.32 - - 74 -38.68 0-360 150 H
4 *7.323 28.81 PK 359 -27.6 37.11 - - 74 -36.89 0-360 150 H
5 9.765 26.54 PK 36.9 -24.2 39.24 - - 74 -34.76 0-360 251 H
2 *4.882 31.33 PK 33.8 -31.7 33.43 - - 74 -40.57 0-360 150 A
3 *7.323 29.33 PK 359 -27.6 37.63 - - 74 -36.37 0-360 251 A
6 9.765 26.65 PK 36.9 -24.2 39.35 - - 74 -34.65 0-360 150 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: 4788404029-E3V2
FCC ID: A3LSMJ400F

DATE: APR 15, 2018

HIGH CHANNEL HORIZONTAL

@LJL SUWON Lab Chamber |

27 Mar 2018 13:49:41

Rodioted Emissions 3-Meters
Project Number:4788484829
188 Client: Somsnug
Config:EUT / Adapter / Earphone
Mode :BT_GFSK_HARM_2480
9@ Tested by:51872
80
]
T 70
°
N
5
2 6@
- Avg Limit (dBuV/m)
£
~
3 50
3 "
~r Ll " =
4@ SRR " T il 4 = .‘_’ AR
[tk e ™ g o
WINPTl
3@
28
1 18 18
Frequency (GHz)
Range (&) REW/BH Ref/Attn  Det/Avg flode Sueep Pts  ¥oups/fiode Fosition Range (GH) REU/UBU Ref/Attn  Det/Avg fode Sueep Pts  Fowps/llode Position
1:1-3 1M-60B) /30 112/18 EAK/LogPur-Video  8@nsec(futo) 68B1  MAXH B-360degs 250 3:3-18 INC-608)/30k  67/8 PEAK/LogPur-. S8Bmsec(Auto) 16k NAXH 8-360degs 150 |
! 12UL SUWON Lab Chamber 27 Mar 20818 13:49:41
Rodiated Emissions 3-Meters
Project Number:4788484829
168 Client:Samsnug
Canf 1g:EUT / Adopter / Earphane
Mode :BT_GFSK_HARM_ 2480
9g Tested by:51872
80
5 70
2
T
]
> 6@
= Avg Limit (dBulU/m)
~
3 sp
o
el
S
40 3 a-
4 &}
Vel
a
30
28
1 8 18

Frequency (GHz)

Range (6Hz) RBU/VBU Ref/Atin  Det/Avg Mode

Sweep

Pts  #Sups/Made Pasition Range (6Hz) RBU/VBU Ref/Attn  Det/Avg Mode

Sueep Pts  Fowpa/fode Position

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 4788404029-E3V2 DATE: APR 15, 2018
FCC ID: A3LSMJ400F

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 31.68 PK 33.8 -31.7 33.78 - - 74 -40.22 0-360 150 H
4 *7.441 29.27 PK 359 -27.2 37.97 - - 74 -36.03 0-360 150 H
5 9.92 25.95 PK 37.1 -22.3 40.75 - - 74 -33.25 0-360 150 H
2 *4.961 31.21 PK 33.8 -31.7 33.31 - - 74 -40.69 0-360 251 A
3 *7.441 28.65 PK 359 -27.2 37.35 - - 74 -36.65 0-360 150 A
6 9.92 25.47 PK 37.1 -22.3 40.27 - - 74 -33.73 0-360 150 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: 4788404029-E3V2
FCC ID: A3LSMJ400F

DATE: APR 15, 2018

11.2.2.

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

HORIZONTAL PEAK AND AVERAGE PLOT

UL SUWON Lok Chamber 1

26 Mar 2818 19:56:16

Restricted Bondedge
Project Number:47884B4029

it (dBul

115 Client:Semsnug
Config:EUT / Adepter / Earphone
Mode:BT_8PSK_BE_H_2482
195 Tested by:51872
i
95 i
B |
t 85
o
N
5 /
2 75
2 I
3 g5 K‘ \\
2 I
\
° / |
]

= 9 L

5 WWWWWWWWWMWWM@MWMM

45 : il
e

A TV e Wy = B

N srcmrs o oirresn]

35

18.5

Hz/

Frequency (GHz)

2.415

Renge (GHz) RBU/UBU Ref/Attn  Det/Avg Mode Sweep Pts  #Swps/Mode Position Ronge (GHz) RBU/UBL Ref/Atn  Det/fvg Mode Sweep Pts  #Swps/Mode Position
1:2.31-2.415 IM(-6dB)/3M 112/5 PEAK/LogPur-Video  8@msec(futa) BAAI  MAXH 120 degs 1| 2:2731-2.415 IM(-6dB) /568 12/5 PEAK/Volt Avg BAR762s/REW 8AA1 JRIT 128 degs 118
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 41.66 Pk 313 -25.7 47.26 74 -26.74 120 118 H
2 *2.381 45.39 Pk 313 -25.8 50.89 - 74 -23.11 120 118 H
3 *2.39 32.49 VALT 313 -25.7 38.09 54 -15.91 120 118 H
4 *2.383 32.99 VAIT 313 -25.7 38.59 54 -15.41 120 118 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: 4788404029-E3V2 DATE: APR 15, 2018
FCC ID: A3LSMJ400F

VERTICAL PEAK AND AVERAGE PLOT

,‘ZKUL SUWON Lab Chomber 1 26 Mar 2818 28:89:38
Restricted Bandedge
- Project Number:4788484029
1 Client: Semsnu
Config:EUT / Adapter / Earphone
Mode:BT_8PSK_BE U 2482
185 Tested by 51872
95 \‘
\
g 85
5
C
]
> 7|:
e
~
>
5 65 |
g r V
55 Average bLimit (dBuU/m) M
o ‘m " ,"-.m"“,D i mm:l KRS RRTRRAPO AU MER e n.l‘ TR At " i’ N W‘EHM i m
45 ;
B
35
2. 31 18.5MHz/ 2.415
Frequency (GHz)
Range (6Hz) REW/UB Ref/Attn Det/fvg Node Sueep Pts  45upo/liods FPosition | Rongs (Gri) REW/UBl Ref/Attn Det/Avg Nods Susep Pts  f9ups/liode FPosition
31-2.415 W68/ 25 PEAK/LogPur-Video Slmecc(Pute) 0AB1  HAKH 3 dege
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 42.29 Pk 31.3 -25.7 47.89 - - 74 -26.11 119 120 A
2 *2.33 45.86 Pk 31.2 -25.9 51.16 - - 74 -22.84 119 120 A
3 *2.39 32.55 VAIT 313 -25.7 38.15 54 -15.85 - - 119 120 A
4 *2.39 3291 VA1T 31.3 -25.7 38.51 54 -15.49 - - 119 120 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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REPORT NO: 4788404029-E3V2 DATE: APR 15, 2018
FCC ID: A3LSMJ400F

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

~UL SUWON Lob Chamber 27 Mar 20818 11:568:38
Restricted Bondedge

Project Number:47884840829
115 |
Client:Samsnug
Config:EUT / Adopter / Earphone
Mode :BT_8PSK_BE_H_2488
185 Tested by:51872

g5 il

. I
. |

55 | !

- \

(dBuU/m) Horizontal

Avercge Limit CdBuU/m)

Loy .y,
““vml“'WWM i ku‘\vnm “,”'MWWWMMWMWMMM

35

2.46 8. 3MH=/ 2.563
Frequency (GHz)

Range_(6Hz) BU/ VB Ref/ftin  Det/fvg Mode Sweep. Pts  4Sups/Made Pasition Rarge (GHz) REL/VBW Ref/fittn  Det/fAvg Mode Sueep Pte #Swps/Mode Position
1:2.46-2.563 MC-6BI/3M  112/5 PERK/LogPur-Uideo  Bmsec(futo) 8981  MAXH 112 degs 109 2:2.46-2.563 MC-60B)/5BR  112/5 PEAK/Va 14 vy B3456</RBW 881 1/URIT 12 degs 109 cn

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 51.55 Pk 31.6 -25.5 57.65 - - 74 -16.35 112 109 H
2 *2.484 52.27 Pk 31.6 -25.5 58.37 - 74 -15.63 112 109 H
3 *2.484 322 VAIT 316 -25.5 383 54 -15.7 - - 112 109 H
4 *2.484 33.24 VAIT 316 -25.5 39.34 54 -14.66 - - 112 109 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: 4788404029-E3V2 DATE: APR 15, 2018
FCC ID: A3LSMJ400F

VERTICAL PEAK AND AVERAGE PLOT

12:UL SUWON Lab Chamber 27 Mar 26818 13:19:32
Restricted Baondedge
= Project Number:4788484029
1 Client:Samsnug
Config:EUT / Adopter / Earphone
Mode :BT_8PSK_BE_U_ 2488
185 .. Tested by:51872
I
95 ;
|
|
g 85
=
C
0
> 75
E
3 f n‘
5
g 6 (1 7H
<
J Averoge Limit (dBuUU/m)
55 =
i O TP AT “.JJF kb b bl frRm bbb b Al " i " il Lo
L ¥ b A Y A / " \ 0
45
35
2.46 18.3MHz/ 2.563
Frequency (GHz)
Rangs (6H2) REW/UBM Ref/Atin  Det/fvg Hode Sucep Pts  5ups/fode FPasition Range (GHz) REW/UN Ref/Attn  Det/Avg Mode Sueep Pts  Fowpa/Mode Position
Ta6-2.563 (-5 /5 PERK/LogPur- Fnsec(huto) B98I HAKH 85 dege 233

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 54.3 Pk 31.6 -25.5 60.4 - - 74 -13.6 105 233 v
2 *2.484 55.3 Pk 31.6 -25.5 61.4 - - 74 -12.6 105 233 A
3 *2.484 33.05 VAIT 316 -25.5 39.15 54 -14.85 - - 105 233 A
4 *2.484 33.88 VAIT 316 -25.5 39.98 54 -14.02 - - 105 233 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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REPORT NO: 4788404029-E3V2
FCC ID: A3LSMJ400F

DATE: APR 15, 2018

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

1 UL SUWON Lok Chomber 1 26 Mar 2818 28:17:45
Rodioted Emissions 3-Meters
Project Number 4788404023
180 Client: Sansnug
Config:EUT / Adapter / Earphone
Mode BT 8PSK_HARM 2482
9 Tested by:51872
80
o
T 7D
G
N
C
£ 60
- Avg Limit (dBuUU/m)
3
~
3 5@
3 o
4p . 2 W ol
FOTRIE N BEE-
0 TN -
M ¢
36
20
1 18 18
Frequency (GHz)
Range (GH2) ROU/UBl Ref/Attn Det/fvg fode Sucen Pts ¥oups/liode FPosition | Ronge (Gri2) REU/UBl Ref/Attn  Det/fvg Node Sucep Pts  foups/fiode Fosition
1:1-3 IM(-6dB)/38k  112/18  PEAK/LogPur-Uideo 8Bncec(huto) 6ABI  MAXH B-360degs | 3:3-18 IM(-6dB)/30k  87/8 PEAK/LogPur-Video  S8Bmeec(Auto) 16k  MAKH 6-368degs 15
I UL SUWON Lok Chomber 1 26 Mar 2818 28:17:45
Rodioted Emissions 3-Meters
Project Number:47884B4029
168 Client:Samsnu
Config:EUT / Adapter / Earphone
Mode:BT_8PSK_HARM_2482
99 Tested by:51872
80
8 78
"
C
]
- 6@
2 Avg Limit (dBuU/m)
~
>
2 5.
el
48 -~ 8
2 &
o
30
20
1 18 18
Frequency (GHzJ
Range (62) REU/UB Ref/Attn Det/fvg fode Sucen Pts foups/liode Fosition | Ronge (G REU/UBl Ref/Attn Det/fvg Node Sucep Pts  foups/licde 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: 4788404029-E3V2 DATE: APR 15, 2018
FCC ID: A3LSMJ400F

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 *4.805 32.32 PK 33.8 -31.6 34.52 - - 74 -39.48 0-360 250 H
4 7.206 28.8 PK 359 -28.1 36.6 - - 74 -37.4 0-360 250 H
5 9.608 26.19 PK 36.7 -23.5 39.39 - - 74 -34.61 0-360 250 H
2 *4.805 32.01 PK 33.8 -31.6 34.21 - - 74 -39.79 0-360 150 A
3 7.206 28.62 PK 359 -28.1 36.42 - - 74 -37.58 0-360 150 A
6 9.608 26.25 PK 36.7 -23.5 39.45 - - 74 -34.55 0-360 251 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: 4788404029-E3V2
FCC ID: A3LSMJ400F

DATE: APR 15, 2018

MID CHANNEL HORIZONTAL

! HZUL SUWON Lab Chamber 1 27 Maor 2818 18:508: 48
Radiated Emissions 3-Meters
Project Number:4788404623
180 Client:Sansnug
Config:EUT / Adapter / Earphone
Mode BT BPSK_HARM 2441
90 Tested by:51872
80
3
c 78
!
C
2 60
~ Avg Limit (dBuU/m)
3
~
3 56
3
7 e e
B i T AN
PO o
Nyt
368
26
1 18 18
Frequency (GHz)
Range (GH2) ROU/UBl Ref/Attn Det/Avg Node Sucep Pts d5wps/iode Fosition | Ronge (Gliz) I Ref/Attn  Det/Avg flode Sucep Pts foups/fiode Fosition
1:1-3 IN-GB)/38k  112/1B  PEFK/LogPur-Uideo BBnsec(Auta) 68G1  MAKH 8-366degs | 3:3-18 INC-608)/38k 61/ PERK/LogPur-ideo  SBBnsectAutod 16k MAXH 8-368degs 15!
! 18UL SUWON Lab Chamber 1 27 Mar 2818 18:508: 48
Rodiated Emissions 3-Meters
Project Number:4788404823
180 Client:Sansnug
Config:EUT / Adapter / Earphone
Mode BT _BPSK_HARM 2441
9 Tested by:51872
80
8 78
"
C
)
- 6@
2 Avg Limit (dBUU/m)
~
>
2 5B
el
O
40 = )
2 o
&)
36
20
1 18 18
Frequency (GHz)
Range (6H2) REU/UB Ref/Attn  Det/vg Node Sucep Pts d5ws/liode Position | Range (Gii) REW/VEU Ref/Attn  Det/Avg flode Sucen Pts foups/fiode 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: 4788404029-E3V2 DATE: APR 15, 2018
FCC ID: A3LSMJ400F

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 *4.883 31.84 PK 33.8 -31.7 33.94 - - 74 -40.06 0-360 150 H
4 *7.323 29.12 PK 359 -27.6 37.42 - - 74 -36.58 0-360 150 H
5 9.765 25.86 PK 36.9 -24.2 38.56 - - 74 -35.44 0-360 150 H
2 *4.883 32.08 PK 33.8 -31.7 34.18 - - 74 -39.82 0-360 251 A
3 *7.323 28.79 PK 359 -27.6 37.09 - - 74 -36.91 0-360 150 A
6 9.765 26.13 PK 36.9 -24.2 38.83 - - 74 -35.17 0-360 251 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: 4788404029-E3V2
FCC ID: A3LSMJ400F

DATE: APR 15, 2018

HIGH CHANNEL HORIZONTAL

! 18LJL SUWON Lab Chamber | 27 Mar 2818 13:26:04
Rodioted Emissions 3-Meters
Project Number:4788484829
188 Client: Somsnug
Config:EUT / Adapter / Earphone
Made :ET_8PSK_HARM_2480
ag Tested by:51672
80
]
T 70
°
N
5
2 6@
- Avg Limit (dBuV/m)
£
~
032 568
S " heth
4
4@W Y T
‘ R gl
3@
28
1 18 18
Frequency (GHz)
Range (&) REW/BH Ref/Attn  Det/Avg flode Sueep Pts  ¥oups/fiode Fosition Range (GH) REU/UBU Ref/Attn  Det/Avg fode Sueep Pts  Fowps/llode Position
1:1-3 1M-60B) /30 112/18 EfK/LogPur-Video  8dmsec(Auto) BABI  HAXH B-360degs 150 3:3-18 INC-608)/30k  67/8 PEAK/LogPur-Video  58Bnsec(Auto) 16k  MAXH 8-360degs 150 |
I UL SUWON Lob Chamber 27 Mar 26818 13:26:84
Rodioted Emissions 3-Meters
Project Number: 4788484029
169 Client Semsnug
Config:EUT / Adupter / Earphone
Mode:BT_8PSK_HARM 2480
ag Tested by:51072
88
ERC
>
C
1)
> 6@
i~ Avg Limit (dBuU/m)
~
3 5@
o
el
6
408 o
5 5]
[
368
268
1 18 18
Frequency (GHz)
Range (&) ] Ref/Attn  Det/Avg flode Sueep Pts  Soups/fode Fosition Ronge (GH) REU/UBU Ref/Attn  Det/Avg flode Sueep Pts  Fowpa/Mode 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: 4788404029-E3V2 DATE: APR 15, 2018
FCC ID: A3LSMJ400F

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 *4.959 31.53 PK 33.8 -31.7 33.63 - - 74 -40.37 0-360 150 H
4 *7.441 28.98 PK 359 -27.2 37.68 - - 74 -36.32 0-360 250 H
5 9.92 25.56 PK 37.1 -22.3 40.36 - - 74 -33.64 0-360 250 H
2 *4.96 31.79 PK 33.8 -31.6 33.99 - - 74 -40.01 0-360 150 A
3 *7.441 29.38 PK 359 -27.2 38.08 - - 74 -35.92 0-360 250 A
6 9.922 25.67 PK 37.1 -22.3 40.47 - - 74 -33.53 0-360 150 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: 4788404029-E3V2
FCC ID: A3LSMJ400F

DATE: APR 15, 2018

11.3.

WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

9:LJL SUWON Lab Chamber 7 Apr 2018 18:54:43
Radiated Emissions - 3 Meters
85 Project Number:4788484829
Client:Samsnu
Config:EUT / Adopter / Eorphone
Mode :Below_16_BT
75 Tested by:45574
65
E
t 55
[
N
C ’7
G 45 h
T WrKRTEmiT T tagous7m) l
E
3 5
> 3
2 1
g 2
SN 2
i W
15
=
30 188 18808
Frequency (MHz)
Forge () REW/ VB Ref /fttn  Det/Avg Hode Sucep Pis  5ups/fode Position Range (M) REL/ VB Ref/Attn  Det/Avg Mode Sueep Pts  Houpa/Mode Position
1:30- 1660 120k(-648)/380k 167/18  PEAK/LogPur-Uideo  16Bnscc(Auta) 10k MAKH 8-350degs H
9:UL SUWON Lab Chamber 7 Apr 2018 18:54:43
Radicted Emissions — 3 Meters
= Project Number:4788484829
8 Client:Samsnug
Config:EUT / Adopter / Earphone
Mode :Below 16 BT
75 Tested by:45574
65
3 55
7 (
C
0
> 45 h
_ 4\,\“’)’( Cm it T [Sieranp) )
£
N a
3 35 =
< @, 6
- “ aQ
25 ’ it } ; “W v
“nly ey ‘ J‘“WM WW
i, y MU
Y, d
s ot oy g e et
=
30 188 1880
Frequency (MHz)
Range (Hiz) REW/UBH Ref/Atin  Det/Avg Mode Sueep Pts  5ups/fode FPasition Range (Hz) REU/UBH Ref/Attn  Det/Avg Mode Sueep Pts  Fowpa/Mode Position
2:30- 1068 120k(-68)/300k 107/18  PEAK/LogPur-Video  1B5msec(huto) 10k MaxH §-360d=g
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REPORT NO: 4788404029-E3V2
FCC ID: A3LSMJ400F

DATE: APR 15, 2018

BELOW 1 GHz TABLE

Trace Markers

Marker Frequency Meter Det 750_20170831 30-1000MHz[dB] Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuVv) (dBuv/m)
1 30.873 42.62 Pk 16.1 -29.8 28.92 40 -11.08 0-360 400 H
2 50.661 34.99 Pk 19.8 -29.2 25.59 40 -14.41 0-360 400 H
3 * 249.705 35.04 Pk 18.3 -27.4 25.94 46.02 -20.08 0-360 100 H
4 31.843 53.71 Pk 16.2 -29.6 40.31 40 31 0-360 100 \
5 46.199 42.46 Pk 19.7 -29.3 32.86 40 -7.14 0-360 100 \
6 66.375 42.78 Pk 16.5 -28.9 30.38 40 -9.62 0-360 200 \
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Radiated Emissions
Frequency Meter Det 750_20170831 30-1000MHz[dB] Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
31.843 49.49 Qp 16.2 -29.6 36.09 40 -3.91 268 100 %

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

Qp - Quasi-Peak detector
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REPORT NO: 4788404029-E3V2 DATE: APR 15, 2018
FCC ID: A3LSMJ400F

12. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit (dBuV)
uasi-peak Average
0.15-0.5 B to 56 56 to 46
0.5-5 Rl 46
5-30 Gl S0
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

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

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

Line conducted data is recorded for both NEUTRAL and HOT lines.
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REPORT NO: 4788404029-E3V2 DATE: APR 15, 2018
FCC ID: ASLSMJ400F

RESULTS

WORST EMISSIONS

LINE 1 PLOT

UL SUWON Lab AC Shield Roaom 30 Mar 2818 13:36:23
Conducted RFI Uoltoge

Project No: 4788484829
90 Client Name:Samsung

Config:EUT / Adopter / Earphone
Made:AC_Line BT

80 Test by:510872
70
- T
(] R
2 60
é —
5 58 3
+ o
5 1 - 7
3 gl BNV SO SN TV TS M PO T LT i R
K CWA D LV ?ﬂ‘m " “‘6‘\ W"mv‘\ ‘W M‘US‘ ) ““‘Nv'm"ﬂw*fﬁww}W

VAL L ALY LT : s ,
39 / G L : ‘ A TN PP 00 VL PO VR I
AR W \\Wm | ‘WWMW”
A i e
T i i
18 !
15 i [z 3o
Frequency (MHz)
Ran‘gfjf\Hx) jﬁ%gfur I}i[éhun ‘D'ei{?vg Mocle. 1?‘,‘?": . Zfs ??upg(!"\nde l’.“ufel N Ronge (MHz) RBU/UBU Ref/Attn  Det/Avg Mode Sweep Pts  #Sups/Mode  Label
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REPORT NO: 4788404029-E3V2 DATE: APR 15, 2018
FCC ID: A3LSMJ400F

LINE 1 RESULTS

Trace Markers

Range 1: Phase L1 .15 - 30MHz

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

1 174 32.14 Pk 9.9 2 42.24 64.77 -22.53 - -
2 174 18.88 Av 9.9 2 28.98 - - 54.77 -25.79
3 48 37.49 Pk 9.7 2 47.39 56.34 -8.95 - -
4 468 26.67 Av 9.7 2 36.57 - - 46.55 -9.98
5 .69 31.66 Pk 9.7 2 41.56 56 -14.44 - -
6 .69 21.37 Av 9.7 2 31.27 - - 46 -14.73
7 1.242 32.84 Pk 9.9 3 43.04 56 -12.96 - -
8 1.242 24.09 Av 9.9 3 34.29 - - 46 -11.71
9 6.663 33.05 Pk 9.7 3 43.05 60 -16.95 - -
10 6.666 20.78 Av 9.7 3 30.78 - - 50 -19.22
11 16.08 36.7 Pk 9.9 4 47 60 -13 - -
12 16.077 20.43 Av 9.9 4 30.73 - - 50 -19.27

Pk - Peak detector
Av - Average detection

Quasi-Peak Emissions

Range 1: Phase L1 .15 - 30MHz

Frequency Meter Det 101837_L1_with CABLELOSS(dB) Corrected CFR 47 FCC PART Margin CFR 47 FCC PART Margin
(MHz) Reading extension Reading 15 Class B QP (dB) 15 Class B AV (dB)
(dBuVv) (dB(uVolts))
17325 31.57 Qp 9.9 2 41.67 64.8 -23.13 - -
48075 36.91 Qp 9.7 2 46.81 56.33 -9.52 - -
46725 323 Qp 9.7 2 42.2 56.56 -14.36 - -
.68925 31.52 Qp 9.7 2 41.42 56 -14.58 - -
1.24125 31.03 Qp 9.9 3 41.23 56 -14.77 - -
6.66225 29.9 Qp 9.7 3 39.9 60 -20.1 - -
6.66525 29.56 Qp 9.7 3 39.56 60 -20.44 - -
16.0793 31.49 Qp 9.9 4 41.79 60 -18.21 - -
16.0772 31.35 Qp 9.9 4 41.65 60 -18.35 - -

Qp - Quasi-Peak detector
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REPORT NO: 4788404029-E3V2
FCC ID: A3LSMJ400F

DATE: APR 15, 2018

LINE 2 PLOT

UL SUWON Lab AC Shield Room

38 Mar 2818 13:36:23

1868

Conducted RFI Uoltoge
Project No:4783484829

98 Client Name:Samsung
Config:EUT / Adapter / Earphone
Mode :AC_L ine BT

8p Test by:51872

70

S
.
60 . FR-47:-FCC beRT 15 Crasd 5 oP

(dBCulolts)) Phase N

1

Frequency (MHz)

Z]

Range (HHz) REU/UBU Ref/Attn Det/fvg Mode

Sweep

Pts  #Sups/Mode Lobel Range (MHz) (G Ref/i
2:.15-30 G C-6cB)/~ futa

Bttn  Det/Avg Made
Phe/Av

Susep Po  #5ups/Mode Label
1800/ IHz 9958 1/URIT Phose N
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REPORT NO: 4788404029-E3V2 DATE: APR 15, 2018
FCC ID: A3LSMJ400F

LINE 2 RESULTS

Trace Markers

Range 2: Phase N .15 - 30MHz

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

13 174 32.99 Pk 10 2 43.19 64.77 -21.58 - -
14 174 19.27 Av 10 2 29.47 - - 54.77 -25.3
15 456 40.59 Pk 9.8 2 50.59 56.77 -6.18 - -
16 456 26.6 Av 9.8 2 36.6 - - 46.77 -10.17
17 .561 36.48 Pk 9.8 2 46.48 56 -9.52 - -
18 .561 21.52 Av 9.8 2 31.52 - - 46 -14.48
19 1.221 36.07 Pk 9.9 3 46.27 56 -9.73 - -
20 1.233 24.85 Av 9.9 3 35.05 - - 46 -10.95
21 7.512 36.05 Pk 9.8 3 46.15 60 -13.85 - -
22 7.473 20.16 Av 9.8 3 30.26 - - 50 -19.74
23 16.182 35.97 Pk 9.9 4 46.27 60 -13.73 - -
24 16.164 18.95 Av 9.9 4 29.25 - - 50 -20.75

Pk - Peak detector
Av - Average detection

Quasi-Peak Emissions

Range 2: Phase N .15 - 30MHz

Frequency Meter Det 101837_N_with CABLELOSS(dB) Corrected CFR 47 FCC PART Margin CFR 47 FCC PART Margin
(MHz) Reading extension Reading 15 Class B QP (dB) 15 Class B AV (dB)
(dBuv) (dB(uVolts))
17325 32.01 Qp 10 2 42.21 64.8 -22.59 - -
45675 32.94 Qp 9.8 2 42.94 56.75 -13.81 - -
.56175 27.61 Qp 9.8 2 37.61 56 -18.39 - -
1.22175 31.35 Qp 9.9 3 41.55 56 -14.45 - -
1.23375 29.52 Qp 9.9 3 39.72 56 -16.28 - -
7.51275 26.55 Qp 9.8 3 36.65 60 -23.35 - -
7.47225 26.61 Qp 9.8 3 36.71 60 -23.29 - -
16.1822 29.03 Qp 9.9 4 39.33 60 -20.67 - -
16.1642 28.63 Qp 9.9 4 38.93 60 -21.07 - -

Qp - Quasi-Peak detector
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