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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

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

MODEL.: SM-G770U1

SERIAL NUMBER: R37MCOCE6KN (CONDUCTED)
R38MCOCE28A (RADIATED);

DATE TESTED: JAN 29, 2020 — FEB 18, 2020;

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

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:

VA

y /
Junwhan Lee Hyunsik Yun
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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2. SUMMARY TABLE

FCC Part Test Description Test Limit Test Test Result
Section Condition
15.247 Occupied Band width (6dB) >500KHz Pass
@)(2)
2.1051, |[Band Edge / Conducted Spurious
15.247 (d) |Emission -20dBe Pass
Conducted
15.247
b)) TX conducted output power <30dBm Pass
15.247 (e) |PSD <8dBm Pass
15.207 (a) AC_Pc_;wer Line conducted Section 10 Power Line Pass
emissions conducted
15.205, . . o :
15.209 Radiated Spurious Emission < 54dBuV/m(Av) Radiated Pass
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3. TEST METHODOLOGY

FCC CFR 47 Part 2.

FCC CFR 47 Part 15.

KDB 558074 D01 15.247 Meas Guidance v05r02.
ANSI C63.10-2013.

PwbhE

4. 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
X] 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/wp-content/uploads/2017/05/TL-637.pdf.
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5. CALIBRATION AND UNCERTAINTY

5.1. 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.

5.2. 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)
28.9 dBuV/m = 36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB

5.3. 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 2.35dB
Radiated Disturbance, 30 MHz to 1 GHz 3.49dB
Radiated Disturbance, 1 GHz to 18 GHz 5.82 dB
Radiated Disturbance, 18 GHz to 40 GHz 5.49dB

Uncertainty figures are valid to a confidence level of 95%.

5.4. DECISION RULE

Decision rule for statement(s) of conformity is based on Procedure 1, Clause 4.4.2 in IEC Guide
115:2007.
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6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is a GSM/CDMA/WCDMA/LTE Phone + BT/BLE, DTS/UNII a/b/g/n/ac,
ANT+ and NFC. This test report addresses the DTS (BLE) operational mode.

6.2. MAXIMUM OUTPUT POWER
The transmitter has a maximum total conducted output power as follows:
Frequency Range Mode Power Output Power Output Power
[MHZz] Mode [dBm] [mW]
Peak 7.119 5.15
500kbps
Average 6.981 4.99
2402 ~ 2480
Peak 7.221 5.27
2Mbps
Average 6.584 4.55

6.3. DESCRIPTION OF AVAILABLE ANTENNAS

An intentional radiator antenna shall be designed to ensure that no antenna other than that
furnished by the responsible party can be used with the device. The use of a permanently
attached antenna or of an antenna that uses a unigue coupling to the intentional radiator shall
be considered sufficient to comply with the provisions of this section.

The internal antenna was Permanently attached.
Therefore this E.U.T Complies with the requirement of §15.203.

The radio utilizes an internal antenna, with a maximum gain of -3.57 dBi

6.4. 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 Y orientation.

Note : All radiated and power line conducted tests were performed attached with travel adapter
for the worst case condition mode.
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Power verification

The Output Power of all data rate are all investigated, the 500kbps(37 pkt) and 2Mbps(255 pkt)
power is the worst case for symbol rate. All tests were performed in these two modes.

1Mbps
(37 pkt)

2440 6.656

1Mbps
(255 pkt)

2440 6.634

Coded S=8
125 kbps 2440 6.749
(37 pkt) 2480 6310
Coded 5=8 2402 6.488
125 kbps 2440 6.774
(022 ) 2480 6.299
Coded S=2 2402 6.693
500 kbps 2440 6.981
(37 pkt) 2480 6.578
Coded 5=2 2402 6.566
500 kbps 2440 6.915
T2y 2480 6.434
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2Mbps 2440 6.516
(37 pkt) :

2480 6.218

2402 6.282

2Mbps 2440 6.584
(255 pkt) :

2480 6.134
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6.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA800 R37MAYF19B7DK3 N/A
Data Cable SAMSUNG EP-DA705BBE N/A N/A
/O CABLE

1 DC Power 1 C Type Shielded 1.0m N/A

TEST SETUP

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

EUT

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

Adaptor

AC Main

3m SAC

FETEELTEES
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7. MEASUREMENT METHOD

6 dB BW : KDB 558074 D01 v05r02, Section 8.2.

OUTPUT POWER : KDB 558074 D01 v05r02, Section 8.3.1.1

POWER SPECTRAL DENSITY : KDB 558074 D01 v05r02, Section 8.4.

Out-of-band Emissions (Conducted) : KDB 558074 D01 v05r02, Section 8.5.

Out-of-band Emissions in Non-restricted Bands: KDB 558074 D01 v05r02, Section 8.5.

Out-of-band Emissions in Restricted Bands : KDB 558074 D01 v05r02, Section 8.6.

AC Power Line Conducted Emission : ANSI C63.10-2013, Section 6.2
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8. 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 Next Cal. Date
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 750 08-04-20
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 08-04-20
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 845 08-04-20
Antenna, Horn, 18 GHz ETS 3115 00167211 08-04-20
Antenna, Horn, 18 GHz ETS 3115 00161451 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168724 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168717 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00205959 08-04-20
Antenna, Horn, 40 GHz ETS 3116C 00166155 08-14-20
Antenna, Horn, 40 GHz ETS 3116C 00168645 10-02-21
Preamplifier ETS 3116C-PA 00168841 08-08-20
Preamplifier, 1000 MHz Sonoma 310N 341282 08-05-20
Preamplifier, 1000 MHz Sonoma 310N 351741 08-05-20
Preamplifier, 1000 MHz Sonoma 310N 370599 08-05-20
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-06-20
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-06-20
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-06-20
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54170614 08-06-20
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY 54490312 08-06-20
Spectrum Analyzer, 43.5 GHz R&S FSwW43 104089 08-06-20
Awerage Power Sensor Agilent / HP U2000 MY54270007 08-09-20
Attenuator PASTERNACK PE7087-10 A001 08-08-20
Attenuator PASTERNACK PE7087-10 A008 08-08-20
Attenuator PASTERNACK PE7004-10 2 08-06-20
Attenuator PASTERNACK PE7087-10 A009 08-08-20
EMI Test Receive, 40 GHz R&S ESU40 100439 08-06-20
EMI Test Receive, 40 GHz R&S ESU40 100457 08-06-20
EMI Test Receive, 44 GHz R&S ESW44 101590 08-05-20
EMI Test Receive, 3 GHz R&S ESR3 101832 08-05-20
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-06-20
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-06-20
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 08-06-20
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-06-20
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-06-20
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-06-20
High Pass Filter 6GHz Micro-Tronics HPS17542 009 08-06-20
High Pass Filter 6GHz Micro-Tronics HPS17542 016 08-06-20
High Pass Filter 6GHz Micro-Tronics HPS17542 021 08-06-20
LISN R&S ENV-216 101837 08-09-20
Antenna, Loop, 9kHz-30MHz R&S HFH2-22 100418 10-02-21
Antenna, Loop, 9kHz-30MHz

Description Manufacturer Model Version

Radiated software uL UL EMC Ver 9.5

AC Line Conducted software uL UL EMC Ver 9.5

Page 14 of 58

UL Korea, Ltd. Suwon Laboratory
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.

FORM ID: FCC_15C(03)




REPORT NO: 4789354138-E5V1 DATE: MAR 03, 2020

FCC ID: A3LSMG770U
9. ANTENNA PORT TEST RESULTS

9.1. ON TIME AND DUTY CYCLE

LIMITS
None; for reporting purposes only.
ON Time Period Duty Cycle| Duty Duty Cycle 1T
Mode B X Cycle | Correction Factor [ Minimum VBW
[msec] [msec] [linear] [%] [dB] [kHz]
2400MHz Bands
BLE 500 kbps 1.067 1.875 0.569 56.9% 2.45 0.937
BLE 2 Mbps 1.077 1.875 0.574 57.4% 2.41 0.929

IFGain-Low Atten: 30 dB

10 d8idiv__ Ref 20.00 dBm

Log — -
0 ¢
Center 2440000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 5.000 ms (20001 pts)
G sl L FUNCTION VALUE -
1 N t 1877 ms 6.92dBm
2 A1 t (4l 1.067 ms (A) -0.28 dB
A1 ta) 1876 ms (A) -0.10dB
4
5
6
7
8
9
10
1"
s STATUS
500kbps(37pkt)

Keaight Spectrum Analyze - Swept 54 ]
AL i E L
#Avg Type: RMS

+- Trig: RF Burst

PNO: Fast
IFGain-Low Atten: 30 dB
10 deidiv__Ref 20.00 dBm
Log .
{ ¢ ¢
Center 2440000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 5.000 ms (20001 pts)
G scll FUNCTION VALUE -
1 N t 1876 ms 6.33dBm
2 A1 t (a) 1.077 ms (A) 072dB
A1 t (4) 1876 ms (A) 011dB
4
5
]
7
8
9
10
1
156 STATUS
2Mbps(255pkt)
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9.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
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9.2.1. BLE (500Kbps)

Channel

Frequency
(MHz)

(MHz)

99% Bandwidth

Low

2402

1.0150

Middle

2440

1.0440

High

2480

1.0460

Keysight Spectrum Analyzer - AP2120.13 51078, SN Keysight Spectrum Anshyzer - AP2020.18 51078, o |la
L isE INT G Lo N — . i 0 02:38:01 P Feb 07, 2020
‘enter Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Fraquency enter Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None Frequency
— == Trig: Free Run AvglHold: 1010 — =+ Trig: Fres Run ‘AvglHold: 10/10
FGainiow  #Atten: 30 dB Radio Device: BTS AFGainiow  HAtien: 30 dB Radio Device: BTS
Ref Offset 10.24 4B Ref Offset 10.26 dB
0dB/div Ref 20.00 dBm 0dsidiv_ Ref 20.00 dBm
Log Log
Center Freq CenterFreq|
2.402000000 GHz| 2.440000000 GHz|
|
| I
Center 2402 GHz Span 2 MHz| CFStep Center 2.44 GHz ‘Span 2 MHz CF Step
#Res BW 18 kHz #VBW 51 kHz #Sweep 100 ms| 200,000 kHiz) #Res BW 18 kHz #VBW 51kHz #Sweep 100 ms| 200000 kkiz
Man Man
Occupied Bandwidth Total Power 4.33 dBm Occupied Bandwidth Total Power 4.26 dBm
1.0150 MHz Freqoffset| 1.0437 MHz FreqOffset
Transmit Freq Error 14,836 kHz OBW Power 99,00 % OHz] Transmit Freq Error 11.295 kHz OBW Power 99.00 % oHe
x dB Bandwidth 1.192 MHz xdB -26.00 dB x dB Bandwidth 1.261 MHz x dB -26.00 dB
sTans| s sTaus
Keysight Spectrum Anabzes - APR02DL, 51078, o e
L ieE INT 0 025105 PHFeb 07, 2020
enter Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio 5td: None Frequency
— —+= Trig: FreeRun AvglHold: 10/1
FGainiow  HAReEn: 30dB Radio Device: BTS
Ref Offset 10.26 dB
0 dBJd Ref 20.00 dBm
Log
CenterFreq|
2480000000 GHz
Center 2.48 GHz Span 2 MHz| CF Step,
#Res BW 16 kHz #VBW 51 kHz #Sweep 100 ms| 200,000 KH|
Man
Occupled Bandwidth Total Power 3.69 dBm
1.0455 MHz FreqOffset
Transmit Freq Error 10.389 kHz ~ OBW Power 99.00 % oHe
x dB Bandwidth 1.262 MHz xdB -26.00 dB
m——
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FCC ID: ASLSMG770U

9.2.2. BLE (2Mbps)

Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2402 2.0640
Middle 2440 2.0610
High 2480 2.0620

Versight Spectram Analyeer - AP2I201 B SI0TS, - Vepsight Spectram Anatycer - AP202015, 51078, =
5 iSE TNT U DN E—— . e e e RO O d a2 Frequency
402000000 GH: Genter Fraq: 2.402000000 GHz Radio Std: None 440000000 GH enter Freq: 2.440000000 GHz io Stal: None
[ o L Trig: FreeRun AvglHold: 1010 Center Fro 2 Trig: FreeRun Avg|Hold: 1040
#IF Gain:Low #Atten: 30 dB Radio Device: BTS #FGainLow #Atten: 30 dB Radio Device: BTS
Ref Offset 10.24 dB Ref Offset 10.25 dB.
0 dBidiv Ref 20.00 dBm 0 dBidiv. Ref 20.00 dBm
Log Log
Center Freg| 1 CenterFreq
2402000000 GHz| 2440000000 GHz|
| |
Center 2402 GHz Span 5 MHz| CFStep 'Center 2.44 GHz ‘Span 5 MHz CF Step
#Res BW 30 kHz #VBW B2 kHz #Sweep 100 ms, £00.000 khz #Res BW 30 kHz #VBW 82 KHz #Sweep 100ms, 500,000 Kbz
|Auto Man JAuto Man
Occupied Bandwidth Total Power 4.04 dBm Occupled Bandwidth Total Power 4.49 dBm
2.0637 MHz Freq Offset| 2.0608 MHz FreqOffset
Transmit Freq Error 2488kHz  OBW Power 99.00 % o Transmit Freq Error 7490kHz  OBW Power 99.00 % or
x dB Bandwidth 2.550 MHz xdB -26.00 dB x dB Bandwidth 2.477 MHz x dB -26.00 dB
s n

LOW CHANNEL MID CHANNEL

B Keysight Spectrum Analyzer - 220201 3 51078, S | ar et
i ) ) 03:16:45 PMFsb.07, 2020
(Center Freq 2.480000000 GHz | Center Freq: 2.430000000 GHz Radie Std: None Frequency
- —+~ Trig: Free Run Avg|Held: 10/10
#FGain-Low #Aren: 30 dB Radio Device: BTS
Ref Offset 10.25 4B
0 dBid Ref 20.00 dBm
Log
CenterFreq
2.480000000 GHz
! |
Center 248 GHz Span 5 MHz| CF Step,
bRes BW 30 kHz #VBW B2 kHz #Sweep 100 ms, 500000 Kie
lauto Man
Occupled Bandwidth Total Power 4.12 dBm
2.0622 MHz FreqOffset]
Transmit Freq Error 4795kHz  OBW Power 99.00 % ore
x dB Bandwidth 2.476 MHz x dB -26.00 dB
arams,
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9.3. 6 dB BANDWIDTH

LIMITS

FCC 8§815.247 (a) (2)
RSS-247 5.2 (a)
The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
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REPORT NO: 4789354138-E5V1 DATE: MAR 03, 2020
FCC ID: ASLSMG770U

9.3.1. BLE (500Kbps)

Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)

Low 2402 0.6590 0.5
Middle 2440 0.6580 05
High 2480 0.6550 0.5

EWWmlmw—mmn,ﬂm e EWWMIMMH'WNI‘HM e
L N A | L N N 02:38:35 PM Feb 07, 2020
SAvg Type: RMS Frequency SAvg Type: AMS e Frequency
enter Freq 2.402000000 G:'g_mﬂ —— Trig: Frea Run Av;i'm:rmm e enter Freq 2.440000000 G::; W Trig: FreaRun Av;?"g::'mm el
IFGain:Low i IFGain:Low tten. o=
Auto Tune| Auto Tune
Ref Offset 1024 dB. Ref Offset 10.25 dB.
0de/div  Ref 30.00 dBm 0cBidiv  Ref 30.00 dBm
Log Log
Center Freq| CenterFreq
2.402000000 GHz] 2.440000000 GHz
StartFreq| StartFreq
b ¢ 2.400600000 GHz] 3 ¢ 2438500000 GHz
Stop Freq| Stop Freq
2.403500000 GHz| 2441500000 GHz
CF Step| CF Step|
300,000 kHz| 300,000 kHz
|Aute Man lAuto Man|
Freq Offset] Freq Offset]
0 Hz| 0 Hz|
Center 2.402000 GHz Span 3.000 MHz Center 2.440000 GHz Span 3.000 MHz.
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)
— s e

[ eyt Spectrum Anaiyces - AP2020.15,50075, —
E - _ 2i50:36 FM Feb 07, 2020
| 5P ~ Frequency
Y #iAvg Type: RMS RACE ]
[Center Freq 2.480000000 GHz | Gﬂ.é u Avg|Hold: 5001500 ‘
o

Wide —5~ Trig: Free Run
IFGainlow  HARen: 40 dB

Auto Tune

Ref Offset 1025 4B
10 deidiv Ref 30.00 dBm
Log

CenterFreq|
2.480000000 GHz,

StartFreq
3 ¢ 2.478500000 GHz,

StopFreq
2.481500000 GHz,

CF Step|
300,000 kiHz
lAuta Man

Freq Offset|
OHz

Center 2480000 GHz ‘Span 3.000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)

HIGH CHANNEL
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FCC ID: ASLSMG770U

DATE: MAR 03, 2020

9.3.2. BLE (2Mbps)

Channel

Frequency
(MHz)

6 dB Bandwidth
(MHz)

Minimum Limit
(MHz)

Low

2402

1.1490

0.5

Middle

2440

1.1470

0.5

High

2480

1.1510

0.5

StopFreq
2.481500000 GHz,

|Auta

CF Step|
300,000 kHz
Man

Freq Offset|
OHz

ICenter 2.480000 GHz
#Res BW 100 kHz

#VBW 300 kHz

‘Span 3.000 MHz|
Sweep 2.667 ms (20001 pts)

HIGH CHANNEL

Page 21 of 58

Vepsight Spectrum Analyeer - APOUD1A SIOTS, o e Veyright Spectrum Anatyees - AP20218 51078, =
E L i X 3 P 20 E . " 05:08:48 PH Feb 07,2020
SAvg Type: RMS nACE Frequency SAvg Type: AMS e Frequency
enter Freq 2.402000000 G:'g_m“ —— Trig: Frea Run Avgi'm:rmm - enter Freq 2.440000000 G::; W Trig: FreaRun A“?"o!::'mm el
IFGaimlow  #Atten: 40 dB T IFGainiLow tten cerl?
Auto Tune| Auto Tune|
Ref Offset 10.24 dB Ref Offset 1025 dB.
10 deidiv Ref 30.00 dBm 0 deidiv  Ref 30.00 dBm
Log Log
Center Freq| CenterFreq|
2402000000 GHz| 2440000000 GHz|
StartFreq| StartFreq
W O 2400500000 GHz| i <> 2.438500000 GHz|
A A
StopFreq| Stop Freq
2403500000 GHz| 2.441500000 GHz|
CF Step| CF Step|
300,000 kHz| 300,000 kHz
lauto Man lauto Man
Freq Offset| Freq Offset|
0 H| 0 Hz|
Center 2402000 GHz Span 3.000 MHz Center 2.440000 GHz ‘Span 3.000 MHz|
[#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts) [#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)
— p—
[ ey Sectram Araiyae - P20 18,5107, = (e
o 03167
[ Frequency
_ thvg Type S
enter Freq 2.480000000 Gm s Trig: Free Run M;i‘l"n}:"mm
IFGainlow  #Amen: 40 dB
Auto Tune|
Ref Offset 1025 dB
10 deidiv Ref 30.00 dBm
Log
CenterFreq|
2480000000 GHz|
StartFreq
<> 2478500000 GHz|
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FCC ID: ASLSMG770U

DATE: MAR 03, 2020

9.4.

LIMITS

FCC §15.247 (b)

OUTPUT POWER

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

Peak power is measured using ANSI C63.10(2013) under section 11.9.1.1 utilizing spectrum

analyzer.
RESULTS
- 500kbps
Channel Frequency Peak Power Limit Margin
[MHZz] [dBm] [dBm] [dB]
Low 2402 6.826 30.000 -23.174
Mid 2440 7.119 30.000 -22.881
High 2480 6.710 30.000 -23.290
Worst 7.119 30.000 -22.881
- 2Mbps
Channel Frequency Peak Power Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 2402 6.888 30.000 -23.112
Mid 2440 7.221 30.000 -22.779
High 2 480 6.832 30.000 -23.168
Worst 7.221 30.000 -22.779
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FCC ID: A3LSMG770U
9.4.1. BLE (500Kbps)

PEAK OUTPUT POWER PLOTS

Keysight Spectrum Analyzes - Swept SA = ||- a5 S|
RL 3 500 DC | CORRE LIGN AUT! 02:41:24 M Jan 22, 2020
#Avg Type: RMS TRACE
PNO: Fast ~—  11ig: Free Run Avg|Hold: 1001100 TYPE(M
IFGain:Low Atten: 30 dB perlP
W%Q:Eﬂdw Ref 20.00 dBm
Low Ch.
Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
sG sTATUS
Keysight Spectrum Analyzer - Swept 54 = =
o - oo LIGN AUT! 02:41:47 PMJan 22,2020
#Avg Type: RMS TRACE 5t
PO Fast ~»- Trig: FreeRun Avg|Hold: 100100 TVPE(M
IFGain:Low Atten: 30 dB oerl?
10 deidiv. - Ref 20.00 dBm
Log
Middle Ch.
Center 2.440000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
hisc sTATUS
Keysight Spectrum Analyzer - Swept 54 = =
AL BF 500 DC LIGN AUT! 02:42:13 PM Jan 22, 2020
#Avg Type: RMS TRACE 5t
PO Fast ~»- Trig: FreeRun Avg|Hold: 100100 TVPE(M
IFGain:Low Atten: 30 dB oerl?
10 deidiv. - Ref 20.00 dBm
Log
High Ch.
Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
hisc sTATUS
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FCC ID: ABLSMG770U
9.4.2. BLE (2Mbps)

PEAK OUTPUT POWER PLOTS

Keysight Spectrum Analyzes - Swept SA = ||- a5 S|
RL 3 500 DC | CORRE LIGN AUT! 02:38:08 PM Jan 22, 2020
#Avg Type: RMS TRACE
PNO: Fast ~—  11ig: Free Run Avg|Hold: 1001100 TYPE(M
IFGain:Low Atten: 30 dB perlP
W%Q:Eﬂdw Ref 20.00 dBm
Low Ch.
Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
sG sTATUS
Keysight Spectrum Analyzer - Swept 54 = =
AL RE 500 DC LIGN AUT! 02:36:29 PM Jan 22, 2020
#Avg Type: RMS TRACE 5t
PO Fast ~»- Trig: FreeRun Avg|Hold: 100100 TVPE(M
IFGain:Low Atten: 30 dB oerl?
10 deidiv. - Ref 20.00 dBm
Log
Middle Ch.
Center 2.440000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
hisc sTATUS
Keysight Spectrum Analyzer - Swept 54 = =
AL BF 500 DC LIGN AUT! 02:36:46 PM Jan 22, 2020
#Avg Type: RMS TRACE 5t
PO Fast ~»- Trig: FreeRun Avg|Hold: 100100 TVPE(M
IFGain:Low Atten: 30 dB oerl?
10 deidiv. - Ref 20.00 dBm
Log
High Ch.
Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
hisc sTATUS
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DATE: MAR 03, 2020

9.5. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss was entered as an offset in the power meter to allow for
direct reading of power. The duty factor already has been added.

- 500kbps
Channel Frequency AV power AV power
[MHZz] [dBm] [mW]
Low 2402 6.693 4.669
Middle 2440 6.981 4.990
High 2480 6.578 4.547
- 2Mbps
Channel Frequency AV power AV power
[MHZ] [dBm] [mW]
Low 2402 6.282 4.248
Middle 2440 6.584 4.554
High 2480 6.134 4.106
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9.6. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
RSS-247 (5.2) (b)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS
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9.6.1. BLE (500Kbps)

B Kimysogit Spectrum Analyzer - AP2020.1 8.51075, = I Kyt Spectrum Analyzer - AP2020.L,51075, [
L 3 Q . IN GN AUTO 2: E N S L R I ENSEI! LIGN AUT! 02:39:24 PMFeb 07, 2020
Center Freq 2.402000000 GHz | Zhvy Type: RMS Freauency ICenter Freq 2.440000000GHz | #hvg Type: RMS g| Frequency
PNOWide —»= Trig: Free Run Avg|Hold: 100/100 Trig: Free Run ‘Avg|Hold: 1001100
IFGain:Low \tten: 30 dB
Mkr1 2.401 Auto Tung Mk 2.4 Auto Tune|
Ref Offset 1024 dB. ! - Ref Offset 1026 dB !
10d8/div Ref 20.00 dBm 10 dBiaiv - Ref 20.00 dBm
Log Log
Center Freg| CenterFreq
2.402000000 GHz, 2.440000000 GHz
Start Freq| StartFreq
2.401000000 GHz, 2439000000 GHz
i
Stop Freq| i i Stop Freq
2.403000000 GHz| 2.441000000 GHz|
CF Step | | | | | CF Step
200000 kHz| 200,000 kHz
Man) \ lAuto Man|
Freq Offset| Freq Offset|
0 Hl 0Hz|
Center 2.402000 GHz Span 2.000 MHz Center 2.440000 GHz Span 2.000 MHz.
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 68.00 ms (20001 pts) HRes BWW 3.0 kHz #VBW 9.1 kHz Sweep 68.00 ms (20001 pts)
sc sTAns usc aTaTus
Veysght Spectram Analyces - AP2020.L8 SINTS, ] ] [
L i NSE INT LIGH 470 __[02:51:32 PM Feb 07, 2020 Fraquancy
.480000000 GH. #Avg Type: RMS nacE e
R e o= Trig: FreeRun AveHol: 100100 TiFE(M
IFGainlow  #Atten: 30 dB
MKk 2.479 Auto Tune|
Ref Offset 1025 dB. ! ‘
10 dB/div - Ref 20.00 dBm
Log
CenterFreq
2.480000000 GHz|
StartFreq
2478000000 GHz|
Stop Freq
2481000000 GHz
CF Step|
200,000 kHz
Man|
Freq Offset
0 Hz|
Center 2.480000 GHz Span 2.000 MHz.
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 68.00 ms (20001 pts)
sc Tans
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REPORT NO: 4789354138-E5V1

FCC ID: ASLSMG770U

DATE: MAR 03, 2020

9.6.2. BLE (2Mbps)

Veyseght Spectrum Analyee - AP 1RSI0, e eyt Specirum Analyze - P20 L8 5I0TS, oo
. o L —— . & Tsc oc ] T T [IFL TSI ——
.402000000 GH: #Avg Type: RMS 5% .440000000 GH; #hvg Type: RMS £ §
s e Trig: Frea Run AvaHola: 100/100 L o= Trig: FreeRun AveHol: 100100
\FGaintow  HA IFGain:dow tten
135402 Auto Tune| 175440 Auto Tune
Ref Offset 1024 dB Mkr1 2.402 Ref Offset 10.25 dB Mkr1 2.440 o
10de/div  Ref 20.00 dBm -1 10dsidiv Ref 20.00 dBm -11.926 dB
Log Log
Center Freq)| Center Freq
2.402000000 GHz| 2.440000000 GHz
StartFreq| StartFreq
& 2.401000000 GHz| ' 2.439000000 GHz
| i
StopFreq| Stop Freq
2.403000000 GHz 2.441000000 GHz
CF Step CF Step
200,000 kHz| 200.000 kHz
Man Man
Freq Offset| Freq Offset|
0Hz 0Hz
Center 2.402000 GHz Span 2.000 MHz Center 2.440000 GHz Span 2.000 MHz.
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 68.00 ms (20001 pts) H#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 68.00 ms (20001 pts]
wsc STArs sc Tanus

LOW CHANNEL

MID CHANNEL

gt Spectm Anhzes - A20DL8 SIOTS

== Trig: FreeRun
#Atten: 30 dB

=R

Tozut7.

#Avg Type: RMS Frequency

AvglHold: 100100

Ref Offset 10.25 d8.

‘%élE"civ Ref 20.00 dBm

Auto Tune|

Mkr1 2.480
-1

Center Freq|
2480000000 GHz

StartFreq
2.478000000 GHz|

StopFreq
2.481000000 GHz|

CF Step|
200,000 kiHz
Man

FreqOffset|
0 Hz|

Center 2.480000 GHz

[#Res BW 3.0 kHz #VBW 9.1 kHz

Span 2.000 MHz
Sweep 68.00 ms (20001 pts)

s

TaTus)

HIGH CHANNEL
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9.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.

RESULTS
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FCC ID: ASLSMG770U

9.7.1. BLE (500Kbps)

[ Voo Spectrm mlyee - AP2020.13 51073, T Xeygh Specirum Anahzer - AP0 15 5107 =T
L & 2 SENSE:INT] GN BUTO | r———— L R 5 | anT LIGN AUTO __|02:37:05 PMFeb 07,2020
Center Freq 2.400000000 GHz | Zhvy Type: RMS Freduency Avg Type: RMS 5| Frequency
PNO: Wide >~ Trig: Free Run ‘AvglHold: 100/100 NO: Fasi -~ Trig: Free Run AvglHold: 1001100 5
(FGoinclow  #Amen: 30dB IFGainciow  #Atten: 40.dB
il Auto Tune| > Auto Tune|
Ref Offset 10.24 dB Mkr1 2.40 Ref Offset 1024 dB Mkr4 25.
0 gevdiv_ Ref 2000 dBm 10 a8y Ref 30.00 dBm -3
Log Log
‘ Center Freq| CenterFreq|
2.400000000 GHz & 13.015000000 GHz|
StartFreq| StartFreq
2.395000000 GHz| ¢ 30.000000 MHz|
W | | A Sk A y
StopFreq| StopFreq
2.405000000 GHz| 26.000000000 GHz|
Center 2.400000 GHz Span 10.00 MHz, CF Step Start 30 MHz Stop 26.00 GHz, CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2537000000 GHz|
Man Man
T —rrrr— [ctononlfuncion s c [ I TS S N S S 7T T ) I S [y
1 24017626 GHz 6590 dBm 1N i 2.402 0 GHz 5.342 dBm
I 1 24000000GHz  -51.199 dBm 2N f 48040GHz 39349 dBm
3N 1 2309 946 0 GHz 46644 dBm Freq Offset] 3N f 7.206 0 GHz 30617 dBm FreqOffset]
4 0Hz N f 264368GHz  -32.666 dBm oHz
5 . 5 v
5 6
7 7
8 8
9 9
10 10
" 1
s Sans s -
B Kimysogit Spectrum Analyzer - AP2020.1 8.51075, = Keysight Spectrum Anshyzer - AP2020.15.5107%, [
L RF 7] GN. 024002 PMFeb 07,2020 [ | L RF 5 LIGN AUTO 02:48:38 PM Feb 07, 2020
Center Freq 2.440000000 GHz | Zhvy Type: RMS s o|  Freausncy Avg Type: RMS TRace| 5| Frequency
PND- Wide —s~ Trig: Free Run Avg|Held: 100/100 Trig: Free Run Avg|Held: 100100 ™ "
(FGoinclow  #Amen: 30.dB #hnen: 40 dB
12 43 Auto Tune| > Auto Tune|
Ref Offset 10.25 dB Mkr1 2.43 Ref Offset 1025 dB Wkra 25 522 8 GHz
10 devdic - Ref 20.00 dBm odeidiv Ref 30.00 dBm B
Log Log
Center Freq)| T T Center Freq
¢ 2.440000000 GHz ] 13.015000000 GHz|
StartFreq| StartFreq
2.435000000 GHz 1 30000000 MHz|
— ¢
) v 4
StopFreq| StopFreq
2.445000000 GHz| 26.000000000 GHz|
CF Step Start 30 MHz Stop 26.00 GHz CF Step
1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3ms (40001 pts) | 2587000000 GHz
Man Man
(kR MO TRCTSCL] o 2t L PUNCTON T FURCTICH vaLe
i 1N 2440 0 GHz 6.493 dBm
2 N f 4880 0 GHz -39.063 dBm
FreqOffset 3N T 73200CHz 39662 dBm FreqOffset
0Hz N f 256228GHz 32528 dBm OHz
6
7
8
9
Center 2.440000 GHz Span 10.00 MHz 18
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) @ ;
wsc STArs usc sTamus
Veysight Specirum Analyeer - APZZ.1 85107, T Xeyegh Specnum Anahzer - AP0 15 5107, [
L Sense T 1 LR p— . R Tsoo oc I 1 senseant] TR Y. pm—
. 483500000 GH: #Avg Type: RMS TR 56 5000000 GH. #Avg Type: RMS m 1
SR e e Trig: Frea Run AvaHola: 100/100 " enter Frog 15.01 PO Fr e Tlg: Free Run Aol 100100
\FGainLow | #Atten: 30 d8 \FGaintow | #Atien: 40.dB
= Auto Tune| > Auto Tune|
Ref Offset 10.26 dB Mkr1 2.47 Ref Offset 10.25 dB Mkré 25.
0 deudiv_Ref 20.00 dBm 0dsidiv__Ref 30.00 dBm -3
Log Log
‘ T T T T T Center Freq)| T T Center Freq|
2483600000 GHz G 13.015000000 GHz|
StartFreq| StartFreq
2478600000 GHz b 30.000000 MHz|
[} 0, A
Fi | k' § i)
T StopFreq| Stop Freq
2.488500000 GHz 26.000000000 GHz|
Center 2.483500 GHz Span 10.00 MHz| CF Step Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts| 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3ms (40001 pts) | 2587000000 GHz
Man) Man|
I8 N S T ) OS] NG S - |EETroodmelsal s Ty FACTon T scrouvoTalFcTios e
1 2479769 0 GHz 6479 dBm 1N i 2.480 0 GHz 6.018 dBm
I 1 24874770GHz 48799 dBm 2N f 49600GHz 38404 dBm
3N 1 2.483 500 0 GHz 52864 dBm Freq Offset] 3N f 7.440 0 GHz 40713 dBm FreqOffset]
4 0 Hz| a N f 26.662 4 GHz -32.412 dBm 0 Hz|
5 L 5 =
6 ]
7 7
8 []
9 g
10 10
" 1"
wsc STars| usc sTamus
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FCC ID: ABLSMG770U
9.7.2. BLE (2Mbps)

B Kimysogit Spectrum Analyzer - AP2020.1 8.51075, = I Kyt Spectrum Analyzer - AP2020.L,51075, [
- - Sy Ty A5 Frequency o Ll Ty Frequsncy
PND- Wide —s~ Trig: Free Run AvglHeld: 100/100  Fast 5= Trig: Free Run Avg|Held: 1001100
(FGoinclow  #Amen: 30dB IFGainciow  #Atten: 40.dB
il Auto Tune| Auto Tune|
Ref Offset 1024 48 Mkr1 2.40 Ref Offset 1024 0B Mird
0 gevdiv_ Ref 2000 dBm 10 a8y Ref 30.00 dBm
Log Log
’ Center Freq| CenterFreq|
2.400000000 GHz| A 13.015000000 GHz|
StartFreq| StartFreq
& 2.395000000 GHz| T o 30000000 MHz|
StopFreq| StopFreq
2.405000000 GHz| 26.000000000 GHz|
Center 2.400000 GHz Span 10.00 MHz, CF Step Start 30 MHz Stop 26.00 GHz, CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2537000000 GHz|
Man Man
[luood e ] S T TS Y1) I ST oy - L I T S S S 7T ST NS [ -
N 1 24020220 GHz 6.354 dBm 1N i 2.402 0 GHz 2690 dBm
H f 24000000GHz 36314 dBm 2N f 48040GHz  3B.439dBm
3 N 1 23999810CHz  -35.960 dBm FreqOffset 3N T 72060CHz  39.992 dBm FreqOffset
: | 0Hz N f 236802GHz  -32549dBm | OHz
5 6
7 7
8 8
9 9
10 10
" - 11
wsa Sans so -
B Kimysogit Spectrum Analyzer - AP2020.1 8.51075, = I Kyt Spectrum Analyzer - AP2020.L,51075, [
L F g Sense 1T G AUTO CAE I il CIGN ASTD__[03:14:30 PMFeb 07,2020
Center Freq 2.440000000 GHz | Zhvy Type: RMS Freduency Avg Type: RMS ™ 5| Frequency
PNG: Wide —5= Trig: Free Run AvglHold: 100/100 oNO: Fast = Trig: Free Run AvglHold: 1001100 TRl w
\FGain-Low | #Atten: 30 dB \FGaintow  #Atten: 40dB
1244 Auto Tune| Auto Tune|
Ref Offset 10.25 dB Mkr1 2.44 Ref Offset 1025 dB Mkrd 25 GHz
10 derdiv - Ref 20.00 dBm 0dEidiv  Ref 30.00 dBm 793 dBm
Log Log
Center Freq)| T T Center Freq
1} 2.440000000 GHz] 4] 13015000000 GHz
StartFreq| StartFreq
2.435000000 GHz T I\ 30000000 MHz|
sl !
StopFreq| Stop Freq
2.445000000 GHz 26.000000000 GHz
CF Step Start 30 MHz Stop 26.00 GHz CF Step
1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3ms (40001 pts) | 2587000000 GHz
Man an|
+ | (kR MO TRCTSCL] o 2t L PUNCTON T FURCTICH vaLe
1N 2440 0 GHz 5.800 dBm
2 N f 4880 0 GHz -39.321 dBm
FreqOffset 3N T 73200CHz  -40.091 dBm FreqOffset
0Hz N f 266260GHz  32793dBm OHz
6
7
[]
g
Center 2.440000 GHz Span 10.00 MHz ]
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) @
wsc STArs usc sTamus
Veysight Specirum Analyeer - APZZ.1 85107, " T Xeyegh Specnum Anahzer - AP0 15 5107, " " " - [
L Sense T LT p——— . F o Tsia o Y par——
.483500000 GH: #Avg Type: RMS 5% 015000000 GH: Vo Type: ™ 5
Sotar AT e Trig: Frea Run AvaHola: 100/100 " enter Frog 15.01 PO Fr e Tlg: Free Run Aol 100100
\FGainLow | #Atten: 30 d8 \FGaintow | #Atien: 40.dB
B Auto Tune| > Auto Tune|
Ref Offset 1026 dB Mkr1 2.48 Ref Offset 10.25 dB Mird
0 deudiv_Ref 20.00 dBm 0dsidiv__Ref 30.00 dBm
Log Log
' Center Freq| CenterFreq|
2483500000 GHz| o 13.015000000 GHz|
StartFreq| StartFreq
2478500000 GHz| 30.000000 MHz|
- 4
& M4 X ¥ !
StopFreq| Stop Freq
2.488500000 GHz 26.000000000 GHz
Center 2.483500 GHz Span 10.00 MHz| CF Step Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2537000000 GHz|
Man an|
N 1 2480 022 6 GHz 6.325 dBm 1N i 2.480 0 GHz 4529 dBm
I 1 24847335GHz 49317 dBm 2N f 49600GHz  -37.149dBm
3N 1 24835000GHz 53642 dBm Freq Offset] 3N f 7.440 0 GHz 40477 dBm FreqOffset]
4 0 Hz| a N f 25.466 0 GHz -32.614 dBm 0 Hz|
5 L 5 =
6 ]
7 7
8 []
9 g
10 10
" 1"
wsa STATs s amans
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FCC ID: ASLSMG770U

10. RADIATED TEST RESULTS

10.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and 815.209

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.

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

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

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 3 MHz for peak measurements and add duty cycle factor for average
measurements. (Restriced bandedge, Final detection of spurious harmonic emissions)Duty
cycle factor = 10 log (1/x). For this sample: For 1Mbps, DCF = 10log(1/0.604)=2.19 dB
(Spectrum Analyzer round it up to 2.19dB) and for 2Mbps, DCF = 10log(1/0.310)=5.09dB
(Spectrum Analyzer round it up to 5.10dB)

Pre-scans to detect harmonic and spurious emissions, the resolution bandwidth is set to 1 MHz;
the video bandwidth is set to 30 KHz for peak measurements.

The spectrum from 1 GHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in the 2.4 GHz band.

(From 30MHz to 1GHz, test was performed with the EUT set to transmit at the channel with
highest output power)

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

Note : Emission was pre-scanned from 9KHz to 30MHz; No emissions were detected which was
at least 20dB below the specification limit (consider distance correction factor).
Per FCC part 15.31(0), test results were not reported.

Although these tests were performed other than open field 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. BLE (500Kbps)
Antenna l

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

o UL SUWON Lok Chamber 2 2828 Jan 36 16:34:14
fae]

Restricted Bondedge

Project Mumber: 4789354138
Client :Samsung

C EUT / AC Adapter

. : : : E_BE_H_2482_5Bdk
85 : e S : Tested by: 28896

antal
[s4]
1

Hor i
-
(9]

CdBul/m
(%)) o
1 0
o
-
M

CdBuld/m)
45 .
2. 31 18.5MH=z/ 2.415
Frequency (GHz)
Ronge (GHz) RBU/UBU Ref/fttn  Det/fvg Mode Sweep Pts  #5ups/Mode  Pasition | Renge (BHz) RBAV/UBU Ref/fttn  Det/fvg Hode Suesp Pts  ESwps/Mods  Position
12.31-2.415 HC-BdB/ M n2s PEAK/LogPur-Uideo  Hmeec(Auto) B8B1  MAH 130 degs 3 2:2°31-2.415 1MC-6cB) /2 2/5 AVER/Pur- fhvg (RHS Fnsec (Hul 83l 1@ETd 13 dege 222)
verer | Feaueneyory | Ve e I e s M e ) Pk i o) | ramanoeg | voonem | Py

T 239 ) Pk . -20. 0 52. - - 74 21.85 222 H
2 *2.36338 . Pk . -20. 0 54.! - - 74 -19.46 222 H
3 *2.39 . RMS X -20. 2.45 44, 54 -9.47 - - 222 H
] *2.38876 . RMS . -20. 245 24,91 54 -9.09 - - 222 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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DATE: MAR 03, 2020

VERTICAL RESULT

. _5UL SUWON Lok Chamber 2 2028 Jan 38 11:89:31
z - -
i i Restricted Bondedge
5 Project Number:4789354138
- Client :Somsung
Config:EUT / AC Adapter
R Mode:BLE_BE_U_24B02_5B8k
S Tested by: 208696
o
T S 5 e e e S e
o
4
I
> s e
E
=
3 65
i S =Y S U S SOt S St AU SN SRRSO SO S SO
a 65
a H H fl
gl Average Limit CdBull/m) J \' .....
b i ikl TEe| oy Ik
et kel bbb W o
454
2. 31 18.5MH=/ 2.415
Frequency (GHz)
Renge (GHz) RE/ VBN Ref/Attn  Det/vg Mods Sweep Ptz #5upeMode  Pasition | Ronge (B REW/UEU Ref/fttn  Det/fug Hode Suesp Pie Fwpelbd Fosition |
Wieter Correcied
Marker Freduey Reading Det 3117_00168724 10d8_ATTIdB] 0C Corr (d8) eang Average Limit (dBuVim) e Peak Limit (4BuVim) P ‘Be ks Polarty
T 239 39.7 Pk 316 206 0 50.7 - - 74 233 88 11T %
2 23606 44.1 Pk 316 20.7 0 55 B - 74 10 88 111 V.
3 +2.39 3106 RMS 316 20.6 2.45 24,51 54 049 s - 88 111 v
4 *2.38741 3174 RMS 316 20.6 245 45.19 54 881 88 111 %

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

Pk - Peak detector
RMS - RMS detection
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BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

,H5UL SUWON Lok Chamber 2 2828 Jan 38 18:47:28
il
H H Restricted Bondedge

Project Mumber: 4789354138

15 H e ——— ! Client :Samsung
Config:EUT / BC Adopter
. : H ; Mode:BLE_BE_H_2480_588k
85 : e S : Tested by: 28896

zontal

Hor i

CdBul)/m)

\ 3 4
45 - o
2.46 18. 3MH=z/ 2.563
Frequency (GHz)
Fonge (Giz) REU; VBN Raf/Altn  Det/fvg Hode Sucep Ftz #5upe/Mode FPosition | Range (Ez) REW/LEY Ref/fitin  Det/fvg fode Suesp Ple  Fwpeibds Pocition |
12746-2.563 HC-BBIF M 11205 PEAK/LogPurVideo  Fnsec(iute) G801 HEH 42 degs || 21274525 1MC-EcB 1/ 30 2/5 AVER/Pir frg(RHS)  Busec(fute) 5331 |BHTH 42 degs 118
Vieter Carecied
Frequ Margi PK Margi Azimuth Heigh
Marker '?g:g”y R(:;:gl)g Det 3117_00168724 10dB_ATT(dB] DC Corr (d8) g;:g-/n'% Average Limit (dBuV/m) (3',3)” Peak Limit (dBuV/m) (d;g” (D:;S) (j,g)‘ Polarity
1 248351 40.05 Pk 319 204 0 51.55 - - 74 -22.45 22 118 H
2 2.51088 43.66 Pk 319 205 0 55.06 - - 74 -18.94 42 118 H
3 *2.48351 30.98 RMS 319 204 2.45 44.93 54 -9.07 - - 42 118 H
4 2.52494 3157 RMS 319 204 2.45 4552 54 -8.48 - - 22 118 H

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

,_5UL SUWON Lok Chamber 2 2028 Jan 38 18:57:57
z2 : :
i i Restricted Bondedge
5 Project Number:4789354138
5 Client:Samsung
Config:EUT / AC Adapter
R Mode:BLE_BE_U_2488_5B88k
L Tested by: 208696
o
T S 1 e
o
4
I
-
> 75l
E
=
3 65
T BS e b
a 65
M il i
i i AgErage Limit CdBul/m ; i i
55 H L0 A < : ; : S
bl LT P A T TP TSNS TR g P T A e e o e |
z 3 z : L4 : |
L) O AT S - ; R SO SO S
2.46 18.3MH=z/ 2.563
Frequency (GHz)
Renge (GH2) REU/UEW Ref/Attn  Det/vg Mods Sweep Ptz #5upeMode  Pasition | Ronge (B2 REW/UEU Ref/fttn  Det/fug Hode Suesp Pte Ewpelbde  Position
eter Correcied
Marker Freduey Readng Det 3117_00168724 100B_ATT(dB] 0C Corr (d8) eang Average Limit (dBuVim) e Peak Limit (dBuim) P e e Polarty
T *2.48351 41.19 Pk 319 204 0 52.69 74 2131 88 120 %
2 24871 437 Pk 319 205 0 55.1 B - 74 189 88 120 V.
3 248351 30.62 RMS 319 20.4 2.45 24.57 54 043 s - 88 120 v
4 253482 3146 RMS 32 204 245 4551 54 “8.49 88 120 %

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

Pk - Peak detector
RMS - RMS detection
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HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

HPLJL SUWON Lok Chomber 2 2828 Feb 17 28:85:28
Radiated Emissions 3-Meters
Project Number: 4789354138
TBB oo Client:Someung
Canfig:EUT / AC Adapter
Mode:BLE_HARM_2482_Sadk
el - - Tested by 20856
(5] 5| S —— : H ..........
o
I e T B T R B e
5
o
[N
5 60
- Avg Limit CdBuU/m)
£
R ' .
[i5) "
=
MW ————— o
e A
it pempe ] “
I | ........
26
1 18 18
Frequency (GHz)
Range (GHz) REGAEN Ref/fttn  Det/fvg Hode Sweep Pts  ¥5upe/Mode  FPosition Rarge (GHz] REWAVE Ref/fitn  Det/fvg Hode Sunep Plz  FSupsMode  Position
1:1=3 IHC-6cB) £38k  112/18 PERK/LogPur-Video  SBescclfuto) EEBB1  MAXH - Bdegs 150 | 3318 |M(-68)/ 38k 87/ PEA/LogPur-Video  5¥Bmsectfuin) 16k MR B-35Adega 158 on
HPUL SUWOM Lab Chamber 2 280208 Feb 17 28:85.: 208
| Radiated Emissions 3-Meters
a8 Project Mumber 4789354138
L Client:Somsung
Confiq:EUT / AC Adapter
Maode:BELE_HARM_24B2 508k
9P msesssesmemecsisessssssssisessssssenssssssnssfessacannnnnnnnssafanannes. SR U N— Tested hU?I'IBZJF
=15
b 42 USROS SN SRS
v
(.
[}
= =15
2 Avg Limit CdBul/ml
3
2 15|
=
B 4 R
2. o
o
TR
26
1 18 18
Frequency (GHz)
Range (GHz) [T Ref/fttn  Det/fvg Mods Sweep Fts  $upa/Mode  Fosition Farge (BHz) [ Ref/fitn  Det/fvg Hods Susep Pis  FSups/Mode  Fosition

VERTICAL

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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RADIATED EMISSIONS

Meter Corrected

Frfgl;ezr;cy R(::S,C)g Det 3117_00168724 3GHz_HP[dB] DC Corr (dB) (:Be:e/‘/,:g) a‘;gub'/"””‘; N::rg)\" Tj:&: \/L/I:)‘[ M(:rs;n ,l?s;ngus[)h }-:ig;q[ Polary
*4.81145 36.27 PK2 34 -28 0 42.27 - - 74 -31.73 0 100 H
*4.81106 37.07 PK2 34 -28 0 43.07 - - 74 -30.93 0 100 \
7.20167 35.15 PK2 36.1 -25.2 0 46.05 - - 74 -27.95 0 100 H
7.2034 35.29 PK2 36.1 -25.2 0 46.19 - - 74 -27.81 0 100 \
9.60666 33.29 PK2 37 -21.7 0 48.59 - - 74 -25.41 0 100 H
9.60498 33.6 PK2 37 -21.7 0 48.9 - - 74 -25.1 0 100 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
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MID CHANNEL RESULTS

HPUL SUWON Lok Chomber 2 2828 Feb 17 28:29: 688
Rodicted Emissians 3-Meters
Project Number: 4789354138
L Client:Samsung
Canfig:EUT / AC Adapter
Mode:BLE_HARM_2448_580k
el - - Tested by 20856
(5] 5| S —— : H ..........
o
F e e
5
o
[N
5 60
- Avg Limit CdBuU/m)
£
3 15| :
= "
o [P
L
26
1 18 18
Frequency (GHz)
Range (GHz) REGAEN Ref/fttn  Det/fvg Hode Sweep Pts  ¥5upe/Mode  FPosition Rarge (GHz] REWAVE Ref/fitn  Det/fvg Hode Sunep Plz  FSupsMode  Position
1:1=3 IHC-6cB) £38k  112/18 PERK/LogPur-Video  fuio 1 P - Bdegs 150 | 3318 |M(-68)/ 38k 87/ FEA/LogPur-Video  futo 16k MAM B-38dega 15
HPUL SUWOM Lab Chamber 2 280208 Feb 17 28:29.: 808
i | Radiated Emissions 3-Meters
a8 Project Mumber 4789354138
L Client:Somsung
Confiq:EUT / AC Adapter
Mode:BLE_HARM_2448_508k
o8 I S R S —— Tested by 20836
=15
b .42 USROS SRS SRS
»
(.
[}
= =15
=z Avg Limit (dBul/m)
3
2 15|
=
T T 4 b
i = s
: H =i
] 5] S —— ........
26
1 18 18
Frequency (GHz)
Range (GHz) [T Ref/fttn  Det/fvg Mods Sweep Fts  $upa/Mode  Fosition Farge (BHz) [ Ref/fitn  Det/fvg Hods Susep Pis  FSups/Mode  Fosition

VERTICAL

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: 4789354138-E5V1 DATE: MAR 03, 2020
FCC ID: ASLSMG770U

RADIATED EMISSIONS

Meter Corrected
Frequency Avg Limit Margin Peak Limit Margin Azimuth Height .
(GH) R(::Sl\?)g Det 3117_00168724 3GHz_HP[dB] DC Corr (dB) g;iiiluln"g‘) (@Buvim) @®) (@Buvim) @®) (Degs) om) Polarity
* 4.88626 37.09 PK2 34 -27.7 0 43.39 - - 74 -30.61 0 100 H
* 4.88825 36.8 PK2 34 -27.7 0 43.1 - - 74 -30.9 0 100 \
*7.32068 35.16 PK2 36.2 -24.8 0 46.56 - - 74 -27.44 0 100 H
*7.32203 35.54 PK2 36.2 -24.8 0 46.94 - - 74 -27.06 0 100 \
9.76223 32.82 PK2 37.2 -21.2 0 48.82 - - 74 -25.18 0 100 H
9.76439 33.02 PK2 37.2 -21.3 0 48.92 - - 74 -25.08 0 100 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
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REPORT NO: 4789354138-E5V1
FCC ID: ABLSMG770U

DATE: MAR 03, 2020

HIGH CHANNEL RESULTS

2 2l

SUL SULON Lok Chomber

11

Rodiated
Praoject Number:4789354138

Cl iant : Samsun
EmnF.g:ELIT / AC Adopter
Mode :ELE_HARM_2488_5B0k
|Tested by:20835

98-

Emissions 3-Meters

828 Jon 38 15:45:82

80

1 SR S S S S S S S ——
%
3 ,,,,,,,,,,
- N T N o
| b :
AV

Fregusncy (GHz)

18

fenge (GHz) [ Ref/Attn Det/Avy Hode Sussp Ptz d5wpsMode  Fosition | Ronge (G2 FBM/ B Ref/Attn  Det/fvg Mode
117 IMC-BB1/ Tk 112/18  FEMK/LogPur-Uideo  Hnsec(iuto) EBAI  HRUH Fldegs| 33718 IHC-6:B)/ 38 E1/0 PERK L ocfur—1 s

Sussp
Enses (fut

Fiz  FaupsMode  Fosition
) 1Bk MAKH 36Bdegs. 15

HORIZONTAL

2

SUL SUWON Lab Chomber 2

6828 Jan 38

15

4682

11

Project Number:4789354138
Cliant :Samsung

Config:EUT / AC Adapter
Mode :ELE_HARM_248B_58@k

| Tested by:26B95

Radiated Emissions 3-Meters

44

o

o

2 g Limit (dBuU/m)

>

E: . O

Freguency (GHz)

18

Renge (Hz) FEW/ LBU Ref/fttn  Det/fvy Hode Suesp. Fts SpsMode  Fosition | Renge (EHz) R/ UG Ref/fttn  Det/Avy Mode

Suesp Pts  HapsMod: FPosition |

VERTICAL

Note: Emission was scanned up to 26GHz; No emissions were detected
which was at least 20dB below the specification limit.
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REPORT NO: 4789354138-E5V1 DATE: MAR 03, 2020
FCC ID: ASLSMG770U

RADIATED EMISSIONS

Meter Corrected

Fvs(.-g:ezr;cy R(:;SI\?)Q Det 3117_00168724 3GHz_HP[dB] DC Corr (dB) g;se\/y:g) a‘g!u'\-/'m‘) N‘(zrg)m i(’ggﬁ\\/—llrr:‘!)\t M(adeg;n /?Sg;;us()h H(iﬁg“ Polarity
*4.96018 35.85 PK2 34.1 -27 0 42.95 - - 74 -31.05 0 100 H
*4.96326 35.71 PK2 34.1 -27 0 42.81 - - 74 -31.19 0 100 \
*7.43755 34.08 PK2 36.2 -23.9 0 46.38 - - 74 -27.62 0 100 H
*7.43865 34.31 PK2 36.2 -23.9 0 46.61 - - 74 -27.39 0 100 \
9.91833 32.05 PK2 374 -20.9 0 48.55 - - 74 -25.45 0 100 H
9.92158 31.44 PK2 374 -20.9 0 47.94 - - 74 -26.06 0 100 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
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REPORT NO: 4789354138-E5V1
FCC ID: ASLSMG770U

DATE: MAR 03, 2020

10.2.2. BLE (2Mbps)

Antenna l
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

I,),_JL SUWON Lab Chomber 2 2828 Jon 30 188163

Restricted Bondedge
Project Number:4788354138
Client:Semsung
Config:EUT / AC Adopter
Mode BLE_BE_H_2482_2M

185 j i | Tested by: 20895
i i i | - T foy
954 ‘ i 1 ! Il
‘ | | i i
E] : i : | i [
2 g5l i S : f'
5 ! i i ; | : o
: : z ‘ i i -
T ‘ . ; i i .
T = i i ] i 1 ‘|
= . H | | H \' |
§ 65 : E : : i E I |
;ﬁa 2 H 1
Bk YEr208 LNt eBuin) : — LS § ] /

455 43 J
> i
35
2.31 18.5MRz/ 2.415
Frequency (GHz)
fange (Gr2) REL/BD Ref/Attn  Dat/fvg Made Seep Fte fSupe/Mods  Fosition arge (6tiz) FEA/UEN Aef/fttn  Dt/fvg Hods Susep Pls  Fups/Mode Position
1:2312 M-6dB)/ 1125 PERK/LogPur-llides  Ifesecthutod BOE1  MH 117 dogs 151 4 M-I 11 ER/Par Rgls)  Bnsectiuto) BT 1BATA, 117 dege. 151
eter Comecied
Frequency Margin PK Margin Azimuh Height
Marker e rasig et 3117_00168724 1008_ATT(0B] oC Cor (48) faama Average Liit (4Buvim) ] Peak Liit (dBuvim) r et pct Polar
1 +2.39 41.55 P 316 206 0 52.55 74 21.45 117 151 H
2 23664 44.07 Pk 316 20.7 0 54.97 p - 74 ~10.03 117 151 H
3 *2.39 30.66 RMS 316 20.6 241 44.07 54 993 - - 117 151 H
4 *2.38887 3152 RMS 316 20.6 241 44.93 54 .07 117 151 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4789354138-E5V1 DATE: MAR 03, 2020
FCC ID: ASLSMG770U

VERTICAL RESULT

I,),_UL SUWON Lab Chomber 2 2028 Jon 38 g2l
25 -
Restricted Bondedge
15 ‘ : ‘ ‘ Project Number:4789354138
; i : i Client:Samsung
: H : ; Config:EUT / AC Adopter
; i i Mode: BLE_BE_U_2482_2M
185 : ; : ; Tested by: 28896
5o ; S — ; j SRS SRO SOOI S
i B5
o
¢
a
2 75
n
N
3
a2 65
o ; ; ; :
55l fveregs Limit (dBul¥m) ! ! 2 | f \
[TV YTy P Y TP T R TR T P o SO S WP 7 Y Y Y o P bt Yo
i) b e u | b W el senibivind ) R e ;
| | i P4 3
455 : TS SRS g
35
2.3l 18.5MH=z/ 2.415
Frequency (GHz)
Range (62) RELABI Ref/Attn  Detifig fode Sieep Pte fiups/Mode Fosition Farge (6itz) FEA/UBU Ref/fttn  Detihvg Hods Sueep Pls  Fupsiode Position
eter Correcied
Marker Freduey Readng Det 3117_00168724 100B_ATT(dB] 0C Corr (d8) eang Average Limit (dBuVim) e Peak Limit (dBuim) P e e Polarty
T 239 40.4 Pk 316 206 0 514 - - 74 226 0 11T %
2 +2.36201 44.28 Pk 316 20.7 0 55.18 B - 74 -18.82 0 111 V.
3 +2.39 3117 RMS 316 20.6 241 44.58 54 042 s - 0 111 v
4 *2.38598 3161 RMS 316 20.6 241 45.02 54 "898 0 111 %

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

Page 45 of 58

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C(03)
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: 4789354138-E5V1
FCC ID: ASLSMG770U

DATE: MAR 03, 2020

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

I,)FUL SUWON Lab Chamber 2 20828 Jon 30 18:22:52
25 -
Restricted Bondedge
15 Praject Number:4785354138
""""""" Client:Semsung
Config:EUT / AC Adopter
- Mode (BLE _BE_H_2488_2M
185 Tested by: 28835
a
]
c
]
N
C
]
b
E
~
>
3
@
T
35
2.46 8. 3MH=z/ 2.563
F’Emﬁm‘.u (GHz)
fange (Gr2) REL/BD Ref/Attn  Dat/fvg Made Seep Fte flupe/Mods  Fosition arge (6tiz) FEA/UEN Aef/fttn  Dt/fvg Hods Susep Pls  Fups/Mode Position
1:2.45-2.563 M-6dB)/ 1125 PEAK/LogPur-llides  Ifnsecthutod BOE1  MH 122 dogs 142 6-2.56 MC-GEXH 11 ERFar RiglRM5)  Fnasclhutc) B 1BATA 122 degs. 142 cn |
Teter Comecied
Frequ Margi P Margi ‘zimuh Heigh
Marker '?g;;”y R(:;:gl) Det 3117_00168724 10dB_ATT(dB] DC Corr (d8) g;:g-/n'% Average Limit (dBuV/m) (3',3)” Peak Limit (dBuV/m) m;;g n (D:;S) (j,g)‘ Polarity
T 248351 40.57 Pk 319 204 0 52.07 s - 74 21.93 122 142 H
2 *2.49635 24.03 Pk 31.9 205 0 55.43 - - 74 “18.57 122 142 H
3 *2.48351 30.69 RMS 319 204 241 446 54 04 - - 122 142 H
4 255149 3167 RMS 32 204 241 568 54 8.32 122 142 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4789354138-E5V1 DATE: MAR 03, 2020
FCC ID: ASLSMG770U

VERTICAL RESULT

I,),_UL SUWON Lab Chomber 2 2828 Jon 30 18:34:508

Restricted Bondedge
Project Number:4789354138

1150 : N Client:Samsung
: : Config:EUT / AC Adopter
i i ‘ Mode: BLE_BE_U_2488_2ZM
185 : ; : ; Tested by: 28896
95} on S — : j SO SSOS SN SSSSSSAN S SSSSS—
i B5
)
4
a -
2 75
~
£
3
365
T
2
T P NPT T BT g TR ¥ PR T T A ST Py g
v i y W " oy " By
35
2.46 8. 3MH=z/ 2.563
Frequency (GHz)
Range (a#z) REUABN Ref/Attn  Det/Avg Motk Sueep Pt f5ups/bde  FPosition Rarge (Efz) FA/UB Rel/fttn  Det/hvy Hods Sueep Fls  FupsMode FPosition
Riter Conected
Marker Freduey Readng Det 3117_00168724 10d8_ATT(dB] DC Corr (d8) Seang Average Limit (4Buvim) Ve Peak Limit (dBuVIm) PX farain iy Helont Polariy
T *2.48351 41.04 Pk 319 204 0 52.54 - - 74 21.46 251 120 v
2 255453 4382 Pk 32 204 0 55.42 - - 74 -18.58 251 120 v
3 *2.48351 .98 RMS 319 204 241 44.89 54 911 - - 251 120 v
4 250215 31.69 RMS 319 205 241 45.5 54 85 - - 251 120 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4789354138-E5V1 DATE: MAR 03, 2020
FCC ID: ABLSMG770U
HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

UL SUWON Lob Chamber 2 2628 Jun 30 13:89:59

Rodiated Emissions 3-Meters

Project Number:4783354138
PR B A Client Samsun

Config:EUT / AC Adopter
Mode BLE_HARM_24082_2M
G- b Toa ted o 20856

Avg Limit (dBul/m)

CdBul/m) Horizontal

1 : T8 8
Frequency (GHzI

Fonge (G FEUAEH Ref/tin Qei/ivg Fodk Sueep Fi:  Twpo/fede  Poition Farge (6Hz) FENAED Ref/iin 0e/ivg Mo Svrep Flz Fomaltode  Poaltion
Rk M0G0/ 11218 FEMKiLogPurideo  Blmecthate) GBI PAA B-Fldegs 296 | I K-6a8 B 67/8 PEMAaurUiden  SoBreeciuto) 1k MAdH B-36hdegs 150 cn

HORIZONTAL

UL SUWON Lob Chamber 2 2628 Jun 30 13:89:59

Rodiated Emissions 3-Meters

Project Number:4783354138
PR B A Client Samsun

Config:EUT / AC Adopter
Mode BLE_HARM_24082_2M
QB A To g ted o 20836

Avg Limit (dBul/m)

CdBull/m) Uertical

=Jual

44

.

ar)

Frequency (GHzI

Fonge (GHz) [T Ref/fttn  Det/fvg Modz Sueep Pts  Hwpa/Mode  Fasition Rorge (GHz) FEUAEY Ref/ftn  Oet/fvg Node Sweep Pls  WupsMods  Pozition

VERTICAL

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: 4789354138-E5V1 DATE: MAR 03, 2020
FCC ID: ASLSMG770U

RADIATED EMISSIONS

Meter Corrected

Fvs(.-g:ezr;cy R(:;SI\?)Q Det 3117_00168724 3GHz_HP[dB] DC Corr (dB) g;se\/y:g) a‘g!u'\-/'m‘) N‘(zrg)m i(’ggﬁ\\/—llrr:‘!)\t M(adeg;n /?Sg;;us()h H(iﬁg“ Polarity
*4.7899 36.16 PK2 34 -27.9 0 42.26 - - 74 -31.74 0 100 H
*4.79055 36.07 PK2 34 -27.9 0 42.17 - - 74 -31.83 0 100 \
7.19308 34.99 PK2 36.1 -25.1 0 45.99 - - 74 -28.01 0 100 \
7.19214 35.79 PK2 36.1 -25.1 0 46.79 - - 74 -27.21 0 100 H
9.61834 33.04 PK2 37 -21.6 0 48.44 - - 74 -25.56 0 100 H
9.62054 327 PK2 37 -21.6 0 48.1 - - 74 -25.9 0 100 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
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REPORT NO: 4789354138-E5V1
FCC ID: ABLSMG770U

DATE: MAR 03, 2020

MID CHANNEL RESULTS

UL

SUWON Lab Chamber 2

2026 Jon 38

13:35:34

Rodiated Emissions 3-Meters

Froject Number:4739354138
Cliant:Semsung

Config:EUT / AC Adapter
Mode :BLE_HARM_244@_2M
Tested by 20896

CdBul/m) Harizontal

48

i S

Fange (62
e

Frequency (GHz

FEUAH Fel/Altn Dat/fvg Pods
IN(-6a8)/30k 11218 PERR/LagPur—i

Sueep
deo B

Pis fSupa/fbde  Pasition
662 MAH 8-

Forge (G2

) FBUAEU Ref/itin  Del/fvg Node
INC-68) /1B 6748 PEAK/LacPur—lidea 560

HORIZONTAL

UL

SUWON Lab Chamber 2

2026 Jon 38 13:

35:34

118

188

CdBul/m) Uertical

48

Rodiated Emissions 3-Meters

Froject Number:4739354138
Client:Semsun

Config EUT / AC Adapter
Mode :BLE_HARM_244@_2M
Tested by 20896

orJ ¢

(N
=jupl

e e e

! h,hh - e - i B e -,

Fange (62

18

Frequency (GHz

BB Ref/ftin  Dat/Avg Mods

Sueep.

Pta  #5upa/Mode Pasition

Forge (52

) [T Ref/itin  Del/fvg Node Sweep

Pla  ®upaMode  Position

VERTICAL

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: 4789354138-E5V1 DATE: MAR 03, 2020
FCC ID: ASLSMG770U

RADIATED EMISSIONS

Meter Corrected

Fvs(.-g:ezr;cy R(:;SI\?)Q Det 3117_00168724 3GHz_HP[dB] DC Corr (dB) g;se\/y:g) a‘g!u'\-/'m‘) N‘(zrg)m i(’ggﬁ\\/—llrr:‘!)\t M(adeg;n /?Sg;;us()h H(iﬁg“ Polarity
*4.89668 36.73 PK2 34 -27.6 0 43.13 - - 74 -30.87 0 100 H
*4.89798 36.48 PK2 34 -27.6 0 42.88 - - 74 -31.12 0 100 \
*7.32412 35.35 PK2 36.2 -24.8 0 46.75 - - 74 -27.25 0 100 H
*7.32504 35.16 PK2 36.2 -24.8 0 46.56 - - 74 -27.44 0 100 \
9.77276 322 PK2 37.2 -21.4 0 48 - - 74 -26 0 100 H
9.77471 32.61 PK2 37.2 -21.3 0 48.51 - - 74 -25.49 0 100 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
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REPORT NO: 4789354138-E5V1
FCC ID: ABLSMG770U

DATE: MAR 03, 2020

HIGH CHANNEL RESULTS

UL SUWON Lab Chamber 2

2026 Jon 38

16:88:12

Rodiated Emissions 3-Meters
Froject Number:4739354138

Client:Semsung
Config:EUT / AC Adopter
Mode :BLE_HARM_2488_2M
Tested by: 28898

4BM

CdBul/m) Harizontal

i 0 SO S

qen i
\

Frequency (GHz

Range (GHz) [
1=3 HC-5B)/ 30k

Ref/#tin  Dat/Avg Mods Swesp Pts  ¥Sups/tode P on
12718 PER/LogPurYideo 88 661 MANH -

Forge (Gz)

FBUAEU Ref/fitn
INC-6) /1B 6778

Dol /Fvg Hode Sucep
PERLagPur-Uiden  G8nsec (At

HORIZONTAL

UL SUWON Lab Chamber 2

2026 Jon 38

16:88:12

2 et
o | T — X IS IS N R

Rodiated Emissions 3-Meters
Froject Number:4739354138

Client:Samsun

Config EUT / AC Adapter
Hode :BLE_HARM_2488_2M
Tested by: 20639

CdBul/m) Uertical
-

48

=Y
BT

B e e

! h,hh - e - i B e -,

18
Frequency (GHz

Range (GHz) BB Ref/ftin  Dat/Avg Mods

Sueop Pis foupa/fbde  Pasition

Range (Bz) [T Ref/itin  Del/fvg Node Sweep

Pla  ®upaMode  Position

VERTICAL

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: 4789354138-E5V1 DATE: MAR 03, 2020
FCC ID: ASLSMG770U

RADIATED EMISSIONS

Meter Corrected

Fvs(.-g:ezr;cy R(:;SI\?)Q Det 3117_00168724 3GHz_HP[dB] DC Corr (dB) g;se\/y:g) a‘g!u'\-/'m‘) N‘(zrg)m i(’ggﬁ\\/—llrr:‘!)\t M(adeg;n /?Sg;;us()h H(iﬁg“ Polarity
*4.95804 35.63 PK2 34.1 -27 0 42.73 - - 74 -31.27 0 100 H
*4.96034 35.82 PK2 34.1 -27 0 42.92 - - 74 -31.08 0 100 \
*7.44185 34.53 PK2 36.2 -23.9 0 46.83 - - 74 -27.17 0 100 H
*7.4444 34.56 PK2 36.2 -23.9 0 46.86 - - 74 -27.14 0 100 \
9.92496 32.23 PK2 374 -20.9 0 48.73 - - 74 -25.27 0 100 H
9.92302 31.97 PK2 374 -20.9 0 48.47 - - 74 -25.53 0 100 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak

Page 53 of 58

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C(03)
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: 4789354138-E5V1
FCC ID: ABLSMG770U

DATE: MAR 03, 2020

10.3.

WORST CASE BELOW 1 GHZ

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

gRUL SUWON Lok Chamber 2 2828 Jon 31 14:12:86
Rodioted Emissions - 3 Meters
. Project Number:47893541 38
- Client:Samsung
Config:EUT / AC Adopter
. Mode :Be low_1GHz_BLE, 2M
/o |Tested by: 208698
65
°
I L B e
")
N
5
2 45 mPk T T B
e
~
S S 1 OSSOSO SO SO ONIOS SOROPONE SO
5
@
=
38 168 1888
Frequency (MHz)
Rnnaﬁ (NHz) Fal W Ref/ittn  Det/fvg Mode Susep Pts |S«P&J'ME Pasition Rarge (Miz) FEUABY Ref/itin  Del/fvg Node Supep Pls  #Sups/Mode Position
1:16- 1088 12BN/ BRIT/ 10 PER/LagFurVidee | Ewscc(Gulo) 1 HRAH B-ldgs H
gRUL SUWON Lok Chamber 2 2828 Jon 31 14:12:86
Rodioted Emissions - 3 Meters
. Project Number:47893541 38
- Client:Samsung
Config:EUT / AC Adopter
. Mode :Be low_1GHz_BLE, 2M
/o |Tested by: 208698
65
I L e R =
I
C
e
A5 gPk Lt CEBLUA =
2
>
3 35 . —
z 4
1,
25 el
15)
K] 184 [E1a0E
Frequency (MHz)
Range 0Wi) R Raf/itin  Oet/ng Fods Snep Pts  tupa/tode  Fasition Rorge (Hiz) B Raf/tin  Oel/ivg Mok Sueep Pls Hups/Mods  Fosition

VERTICAL
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REPORT NO: 4789354138-E5V1 DATE: MAR 03, 2020
FCC ID: ASLSMG770U

Below 1GHz Data(2Mbps)

Meter Corrected

Marker Fr(emez’)“:y FZs_Sgl\r;)g Det VULB9163 749 Below_1G[dB] DC Corr (dB) Reading 8;':1\';'/?)‘ M(Z'Bg)'" ’?Sg‘s‘;‘ ":i‘r?\;“ Polarity
1 61.622 40.8 Pk 18.1 -31.6 0 27.3 40 -12.7 0-360 400 H
2 91.207 44.99 Pk 16.1 -31.6 0 29.49 43.52 -14.03 0-360 300 H
3 180.835 42.53 Pk 15.8 -30.8 0 27.53 43.52 -15.99 0-360 100 H
4 62.301 42.56 Pk 18 -31.6 0 28.96 40 -11.04 0-360 300 \
5 159.01 51.66 Pk 145 -31 0 35.16 43.52 -8.36 0-360 100 \
6 410.628 43.22 Pk 21.7 -29.9 0 35.02 46.02 -11 0-360 100 \
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11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 6t 56 560 to 46
0.5-5 56 46
5-30 G0 S0

" Decreases with the logarithm of the frequency.

RESULTS
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DATE: MAR 03, 2020

11.1.1.

AC Power Line (2Mbps)

LINE 1 RESULTS

pgllL SUJON Lob AC Shield Roon 2820 Feb 3 18:29:47
i i i Conducted RFI Uoltoge
4 Project No:4789354138
L S HE N A Client Nome:Semsun
Config:EUT / AC Adapter
Mode: AC_L ine_BLE_2M
B Test by: 20898
7@ ................
O L.
u
5 6@
£
a
L I i HL
3
E
T NN a4 S S S T S N SN NN SN S 0 SO S—
3 N T O T
36}- [RRPTI— N MR 7 | PSS S——
"\‘ \r I. ||"“ " ‘. “‘ P{# [rh .1 Nﬁ(]
n-“ *"*w A *. £ W‘ ol h R T,
B \ H| "1| AT
| \ ’ i w w
16 R B B | | [
5 [ 1:3 30
FI_EC]LEI'\CH ENHZ]
qu_;e (MHz) REU/UBW Fe{fﬂl:n Det/ivg Mode Sweep Ptz $Sups/Mode Lobel . fonge (Hz) REW/VBY Ref/fttn  Det/fvg Hode Sueap Ptz E3wps/Mode  Lobel ‘
Range 1: Phase L1 .15 - 30MHz
: CFR 47 CFR 47
Varker | Freduency R"e"aeé?':g bet 101836 Wit caBLELOS Cé’;;%ﬁazd FCCPART  Margin  FCCPART  Margin
(MHz) (dBuv) Ex_L1[dB] S(dB) (dB(uVolts)) 15 qu)e;’ss B (dB) 15 CAIe\llss B (dB)
1 195 375 Pk 9.9 2 47.6 63.82 -16.22 - -
2 195 18.85 Av 9.9 2 28.95 - - 53.82 -24.87
3 465 35.18 Pk 9.9 2 45.28 56.6 -11.32 - -
4 471 27.99 Av 9.9 2 38.09 - - 46.5 -8.41
5 591 24.54 Pk 9.9 2 34.64 56 -21.36 - -
6 573 17.94 Av 9.9 2 28.04 - - 46 -17.96
7 1.047 21.56 Pk 9.8 3 31.66 56 -24.34 - -
8 1.038 14.58 Av 9.8 3 24.68 - - 46 -21.32
9 13.452 23.27 Pk 10.1 4 33.77 60 -26.23 - -
10 13.428 13.98 Av 10.1 4 24.48 - - 50 -25.52
11 13.683 23.27 Pk 10.1 4 33.77 60 -26.23 - -
12 13.68 13.36 Av 10.1 4 23.86 - - 50 -26.14
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LINE 2 RESULTS

'E@UL SUWON Lok AC Shield Roam 2829 Feb 3 18:29:47

Conducted RFI Uoltage
5 i i S } Praject No:4789354138
=4 H H H ' [N A B ' Client Name:Somsun
Config:EUT / AC Adopter
Mode:AC_L ine BLE_2M

86 ; ; ; s e : Test by:20898
L S o T e S S
i h -
3 66 S 3 FCT PART {18 E 1588
£ .
S PR T SN S S NN N N
z
2
JE ST U W ' TS NS S0P .3 SO U U SO JO O
3 | 19
4 M\%ﬁﬁ n%& ”h

f‘m‘.j:,wf“\“{f ﬁ\ K

Frequency (MHz)

Ronge (HHz) REU/VEW Ref/fttn  Detffvg Mode Sweep Pts  #5ups/Hode  Lobel Ronga (MHz) REA/VBU Fef/fttn  Det/fvg Hode Suesp Pts  ESwps/Moda  Lobel
2:.15-30 Ghe(-EcB) /- avie Pl b 18n=/ FcH: 938 1ARIT a
Range 2: Phase N .15 - 30MHz
Frequency Meter 101836 Wit CABLELOs  corrected Fg('Z:FIE’:;T Margin Fg('Z:FIE’:;T Margin
Marker (MHz) Féggg'\’/‘f Pet  hEX N[dB] S(dB) ( d';‘(sj\‘/’(')rl‘tgs , 1 %e;’ss B (dB) 15 Class B (dB)

13 .255 35.08 Pk 9.7 2 44.98 61.59 -16.61 - -
14 .255 18.32 Av 9.7 2 28.22 - - 51.59 -23.37
15 .468 35.83 Pk 9.9 2 45.93 56.55 -10.62 - -
16 465 2751 Av 9.9 2 37.61 - - 46.6 -8.99
17 576 26.29 Pk 9.9 2 36.39 56 -19.61 - -
18 558 18.28 Av 9.9 2 28.38 - - 46 -17.62
19 1.146 23.48 Pk 9.8 3 33.58 56 -22.42 - -
20 1.122 14.57 Av 9.8 3 24.67 - - 46 -21.33
21 13.464 24.44 Pk 10.1 4 34.94 60 -25.06 - -
22 13.431 13 Av 10.1 4 235 - - 50 -26.5
23 13.563 25.72 Pk 10.1 A4 36.22 60 -23.78 - -
24 13.56 15.16 Av 10.1 A4 25.66 - - 50 -24.34

END OF TEST REPORT
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