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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Samsung Electronics Co., Ltd.
129 Samsung-Ro, Yeongtong-Gu,
Suwon-Si, Gyeonggi-Do, 16677, Korea

EUT DESCRIPTION: GSM/WCDMA/LTE phone with BT, DTS/UNII a/b/g/n/ac/11lax HE
20/40/80, ANT+ and NFC

MODEL.: SM-G970N

SERIAL NUMBER: R38KAOH49TL (Conducted), R38KB05BJQB (Radiated) (Original)

R39KBOAHYCP, R39KBOAHYMF (Radiated) (Spot Check)

DATE TESTED: OCTOBER 30, 2018 TO JANUARY 7, 2019 (ORIGINAL)
DECEMBER 13, 2018 (SPOT CHECK)

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

UL Verification Services Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

The results documented in this report apply only to the tested sample, under the conditions and
modes of operation as described herein. It is the manufacturer's responsibility to assure that
additional production units of this model are manufactured with identical electrical and
mechanical components. All samples tested were in good operating condition throughout the
entire test program. Measurement Uncertainties are published for informational purposes only
and were not taken into account unless noted otherwise.

This document may not be altered or revised in any way unless done so by UL Verification
Services Inc. and all revisions are duly noted in the revisions section. Any alteration of this
document not carried out by UL Verification Services Inc. 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 NVLAP, NIST, any agency of the Federal Government, or any
agency of the U.S. government.

Approved & Released For

UL Verification Services Inc. By: Reviewed By:
T
e N

Hpooui/ S Jann

DAN CORONIA STEVEN TRAN
Operations Leader Project Engineer
Consumer Technology Division Consumer Technology Division
UL Verification Services Inc. UL Verification Services Inc.
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

2. INTRODUCTION OF TEST DATA REUSE
2.1 INTRODUCTION

According to the manufacturer, FCC ID: A3LSMG970F and FCC ID: A3BLSMG970KOR non-
licensed radios are electrically identical. The FCC ID: ASLSMG970F test data shall remain
representative of FCC ID: ABLSMG970KOR.

The applicant takes full responsibility that the test data as referenced in this section represents
compliance for this FCC ID.

2.2. DIFFERENCES

The FCC ID: ASLSMG970F, shares the same enclosure and circuit board as FCC ID:
A3LSMG970KOR. The BLE antennas and surrounding circuitry and layout are identical
between two models.

After confirming through preliminary radiated emissions that the performance of the FCC ID:
A3LSMG970F remains representative of FCC ID: ASBLSMG970KOR. The test data of FCC ID:
A3LSMG970F being submitted for this application to cover BLE features.

2.3. SPOT CHECK VERIFICATION RESULTS SUMMARY

Spot check verification has been done on device ASLSMG970KOR for radiated harmonic
spurious and radiated band-edge. The data from the application has been verified through
appropriate spot checks to demonstrate compliance for this device as shown in the summary
below.

A3LSMG970KOR SPOT CHECK RESULTS

Original model Spot check model
Technol Mod Test ch | Measured SM-G970F SM-G970N Delta (dB)
echnology - Mode - jem anne A3LSMG970F | A3LSMG970KOR
Frequency Peak Ave Peak Ave Peak Ave
BLE 2Mbps | RBE 39 2488MHz 50.53 44.55 50.09 445 -0.44 | -0.05
2Mbps | RSE 39 12071MHz 50.61 44.36 50.45 43.52 -0.16 | -0.84

Comparison of the models, upper deviation is within 3dB range and all test are under FCC
Technical Limits.
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REPORT NO: 12563993-E3V2
EUT MODEL: SM-G970N

DATE: 1/29/2019

FCC ID: ABLSMG970KOR

2.3.1. SPOT CHECK DATA

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

WZ':UL Fremont,5m Chamber B 13 Dec 2818 18:44:28
Restricted Bondedge
- Project Number: 12563393
1 Client:Samsung
Config:EUT + Support Equipment
Mode:BLE_2488_H_2Mbps
185 Tested by: 19498 ER
%5 '
|
85 } \
&
> { i Peak Limit (dBulU/m)
3 75 1
5
: f ‘\
z |G
65 \
) \ Average Limit (dBulU/m)
55
1LY >
R TR Tan \ oottt tlohtththn il A ikl AT s Wttt b
5] R f / i f sl Ly N pis o ibiindengl
et i it ﬁ“ww’\&“rw‘dv‘v‘M\M‘u’wﬂ«d\“wwﬂ‘r"\,"M‘Jmu-w»JmcWMM,\\,NVMWWM'»v'«‘mw’-‘w’W\/Wv‘"’w‘\\\{t‘-"‘wvr'm"wW-’-'WM""\’;LW”‘W" Ao s dps ey
35
2.46 18. 3MH=z/ 2.563
Frequency (GHz)
Range (6Hz) REL/UBLI Ref/Attn  Det/Avg Type Sueep Pis  #5ups/fode  Position Range (GHz) RE/VBH Ref/Bttn  Det/fvg Type Sueep Pts  #Sups/Mode  Position
1:2.46-2.563 MC-6dB) /M 189/12  PEAK/Par Avg(RHS)  Insec(futa) 2030 HAXH 44 dege 183 ¢ 2:2.46-2.563 HC-6cBI/3M  1B3/12 AUER/Par Aug(RMS)  Tmsec(fute) 8308 1DDTAL 44 degs 183 cn
High CH Bondedge — H.TST 308915 28 Dec 2615 Rev 8.5 B1 Dec 2816
Trace Markers
Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad (dB) DC Corr Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/im) (dB)
1 *2.484 35.94 Pk 32.6 -20.3 0 48.24 - - 74 -25.76 44 103 H
3 *2.484 25.48 RMS 32.6 -20.3 5.1 42.88 54 -11.12 - - 44 103 H
2 2.537 37.69 Pk 32.7 -20.3 0 50.09 o o 74 -23.91 44 103 H
4 2.539 27 RMS 32.7 -20.3 5.1 44.5 54 -9.5 - - 44 103 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12563993-E3V2
EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

VERTICAL RESULT

12:UL Fremont,5m Chomber B 19 Dec 2B18 13:41:08
Restricted Baondedge
= Project Number: 12563993
1 Cl ient :Samsun
Config:EUT + Support Equipment
Mode :BLE_2488_U_2Mbps
185 Tested by: 19438 ER
O S 0t O SO SR 0 S S
85
e ~
~ Peak Limit (dBulU/m)
> 7!:
J
m
S
6!:
Average Limit (dBulU/m)
55
| 5
o}
#
45 =
35
2.46 8. 3MH=/ 2.563
Frequency (GHz)
Range (BHz) RE/UBl Ref/Attn  Det/Avg Type Suesp Pls  Fowps/fode Fosition Range (GHz) E Ref/Attn  Det/Avg Type Sueep Pte f5ups/tode Position ‘
High CH Bondedge - U.TST 38915 28 Dec 2015 Rev 9.5 Bf Dec 2816
Trace Markers
Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad (dB) DC Corr Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *2.484 36.64 Pk 32.6 -20.3 0 48.94 - - 74 -25.06 80 340 \
3 *2.484 26.79 RMS 32.6 -20.3 5.1 44.19 54 -9.81 - - 80 340 \
4 *2.484 27.26 RMS 32.6 -20.4 5.1 44.56 54 -9.44 - - 80 340 \
2 2.562 38.23 Pk 32.7 -20.6 0 50.33 - - 74 -23.67 80 340 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

H:UL Fremont,5m Chamber B 13 Dec 2018 18:51:45
Rodioted Emissions 3-Meters
= Pro ject Number: 12563993
18 Client: Samsung
Config EUT + Suppart Equipment
Mode : BLE_2480_2Mops
g5 Tested by: 19438 ER
35
Peok Limit (dBuU/m
75
e
~
3 65
)
-
~ Avg Limit (dBuU/md
55
45
RN AT A
35 . [T ul it AR
M v o !
ZKKW
1 8 18
Frequency (GHz)
Ronge (GHz) REU/VBW Ref/Attn  Det/Avg Tupe Sweep Pts  #Swps/Mode Position | Range (GHz) REW/VBY Ref/Atin  Det/Avg Type Sueep Pts  #Sups/Mode Position
1:1-3 IHC-68)/3  87/8 PEAK/Pur Avg(RIS)  7nsec(Auto) 688 MAKH 8-36Bdege | 3:3-18 IM(-6BI/30k  87/8 PEAK/Pur Avg(RMS)  S57dncectAuto) 18k HAXH B-360degs H
FCC Port15C 2.4GHz RSE.TST 12746 19 Mor 2818 Rev 9.5 @1 Dec 2816
H:UL Fremont,5m Chamber B 13 Dec 2018 18:51:45
Rodioted Emissions 3-Meters
= Pro ject Number: 12563993
18 Client: Samsung
Conf ig EUT + Suppart Equipment
Mode : ELE_2480_2Mops
g5 Tested by: 19438 ER
35
Peok Limit (dBuU/m
75
e
S 65
3 6
=)
T
-~ Avg Limit (dBuU/m)
55
45 1
O
35
25
1 8 18
Frequency (GHz)
Ronge (Gli) REU/BW Ref/Attn  Del/fvg Tope Sucep Pts  $oups/Mode  Position | Range (61D REU/VE Ref/Mtin  Det/fvg Tupe Gacep Fts  Toups/liode Position
FCC Port15C 2.4GHz RSE.TST 12746 19 Mor 26818 Rev 9.5 @1 Dec 2816
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

RADIATED EMISSIONS

Frequency Meter Det AF T863 Amp/Cbl/Fltr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuv/im) (dB)
*12.072 33.25 PK2 38.9 -21.7 0 50.45 - - 74 -23.55 285 329 \
*12.07 21.22 MAv1 38.9 -21.7 5.1 43.52 54 -10.48 - - 285 329 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12563993-E3V2
EUT MODEL: SM-G970N

DATE: 1/29/2019

FCC ID: ABLSMG970KOR

2.4.

REFERENCE DETAIL

Reference application that contains the reused reference data.

Equipment
Class

Reference
FCCID

Type
Grant/
Permissive
Change

Reference
Application

Folder
Test/RF
Exposure

Report
Title/Section

PCE

A3LSMG970F

Grant

12563734-E1V6

Test

FCC Report
WWAN / All
sections except
Appendix A

DSS

A3LSMG970F

Grant

12563734-E2V2

Test

FCC Report BT /
All sections

DTS

A3LSMG970F

Grant

12563734-E3V3

12563734-E4V4

Test

FCC Report BLE/
All sections

FCC Report DTS
WLAN / All
sections

NII

A3LSMG970F

Grant

12563734-E5V3

Test

FCC Report UNII
WLAN / All
sections except
DFS

DXX

A3LSMG970F

Grant

12563734-E7V3

Test

FCC Report ANT+
/ All sections

12563734-E8V3

Test

FCC Report NFC /
All sections

DCD

A3LSMG970F

Grant

12563734-E9V3

Test

FCC Report
Wireless Charging
/ All sections
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, and KDB 558074 D01 15.247 Meas Guidance v05.

4. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, and 47658 Kato Road, Fremont, California, USA. Line conducted emissions are
measured only at the 47173 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.

47173 Benicia Street 47266 Benicia Street 47658 Kato Rd
X] Chamber A (ISED:2324B-1) ~ [_| Chamber D (ISED:22541-1)  [_| Chamber | (ISED:2324A-5)
X] chamber B (ISED:2324B-2) [ ] Chamber E (ISED:22541-2) [ ] chamber J (ISED:2324A-6)
[ ] Chamber C (ISED:2324B-3) ; Chamber F (ISED:22541-3) [ ] Chamber K (ISED:2324A-1)

Chamber G (ISED:22541-4) |:| Chamber L (ISED:2324A-3)
Chamber H (ISED:22541-5)

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers above are covered under Industry Canada company address and respective code

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

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

RADIATED EMISSIONS

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

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

Final Voltage (dBuV) = Measured Voltage (dBuV) + Cable Loss (dB) + Limiter Factor (dB) +
LISN Insertion Loss.

36.5dBuV + 0dB +10.1 dB+ 0 dB = 46.6 dBuV

5.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.84 dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 3.15dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 5.36 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.32 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.45 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.24 dB

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is a GSM/WCDMA/LTE phone with BT, DTS/UNII a/b/g/n/ac/11ax HE 20/40/80, ANT+
and NFC. The test report addresses the BLE operational mode.

6.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Mode Output Power | Output Power
Range (dBm) (mW)
(MHz)

2402 - 2480 BLE (125kbps) 7.20 5.25

2402 - 2480 BLE (500kbps) 7.15 5.19

2402 - 2480 BLE (1Mbps) 7.34 5.42

2402 - 2480 BLE (2Mbps) 8.62 7.28

6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an FPCB antenna, with a maximum gain of —1.21 dBi.

6.4. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was G970N.001

6.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions below 1GHz, above 18GHz, and power line conducted emission were
performed with the EUT set to transmit at the channel with highest output power as worst-case
scenario.

Band edge and radiated emissions between 1GHz and 18GHz were performed with the EUT set
to transmit at the highest power on low, middle and high channels.

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

All radios that can be transmitted simultaneously have been evaluated for radiated for all
possible combinations of transmission and found to be in compliance.
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ASLSMG970KOR

6.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

AC Adapter Samsung EP-TA300 R3KB5B0O1S1SE3 N/A
USB Data Cabe Samsung N/A N/A N/A
Earphone Samsung N/A N/A N/A

I/O CABLES (CONDUCTED TEST)

1 Antenna 1 RF Shielded 0.2 To spectrum Analyzer
2 USB 1 USB Un-shielded 1 EUT to AC Mains

I/O CABLES (RADIATED AND CONDUCTED EMISSIONS)

1 USB 1 USB Shielded 1 N/A
2 earphone 1 3.5mm Un-shielded 1 N/A
TEST SETUP

The EUT is a stand alone. Test software exercised the radio card.
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

CONDCUTED TEST SETUP DIAGRAM

AC Mains

TEST SETUP

For conducted tests: the EUT was stand alone. The test software exercises the radio.
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

RADIATED AND AC LINE CONDUCTED EMISSIONS SETUP DIAGRAM

EUT N

2/, ) :
1 k : Spectrum Anshyzer

AC Mains

TEST SETUP

For radiated tests: EUT is Stand alone. The test software exercises the radio.
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

7. MEASUREMENT METHOD
6 dB BW: ANSI C63.10 Subclause -11.8.1

Occupied BW (99%): ANSI C63.10-2013 Section 6.9.3

Output Power : ANSI C63.10 Subclause -11.9.1.3 Method Peak Power Meter
(Measurement using a broadband peak RF power meter)

Average Power: ANSI C63.10 Subclause -11.9.2.3.2 Method AVGPM-G (Measurement
using a gated RF average-reading power meter)

PSD: ANSI C63.10 Subclause -11.10.2 Method PKPSD (peak PSD)

Radiated emissions non-restricted frequency bands: ANSI C63.10 Subclause -11.11

Radiated emissions restricted frequency bands: ANSI C63.10 Subclause -11.12.1

Conducted emissions in restricted frequency bands: ANSI C63.10 Subclause -11.12.2

Band-edge: ANSI C63.10 Subclause -11.13.3.4 Trace averaging across ON and OFF times
of the EUT transmissions followed by duty cycle correction

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.
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REPORT NO: 12563993-E3V2

EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

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 ID Num Cal Due Last Cal
Amplifier, 100KHz to Agilent (Keysight)
1GHz 32dB Technologies 8447D T15 10/20/2019 | 10/20/2018
AFS42-
RF Amplifier MITEQ 00101800-25-S- T493 10/13/2019 | 10/13/2018
42
AFS42-
RF Amplifier, 1-18GHz MITEQ 00101800-25-S- T1165 10/20/2019 | 10/20/2018
42
Pre-Amp 1-26.5 GHz Agilent 8449B T404 03/09/2019  023/09/2018
Antenna, Broadband Hybrid, .
30MHZ to 3000MHz Sunol Sciences Corp. JB3 PRE0181574 08/01/2019 | 08/01/2018
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T345 04/25/2019 | 04/25/2018
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T863 06/21/2019 | 06/21/2018
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T862 05/24/2019 | 05/24/2018
Antenna, Agc(’)“'\‘ﬁ'z-oof’ 9kHz- Com-Power Corp. AL-130R PRE0165308 12/13/2018  12/13/2017
18 - 26.5 GHz Horn Antenna ARA MWH-1826/B T477 06/16/2019 | 06/16/2018
Power Meter, P-series single Agilent (Keys_lght) N1911A T1271 07/26/2019 = 07/26/2018
channel Technologies
Power Sensor, P-series, Agilent (Keysight)
50MHz to 18GHz, Wideband Technologies N1921A T1224 10/09/2019 | 10/09/2018
EMI Reciever Rohde & Schwarz ESR T1436 02/21/2019 = 02/21/2018
L.I.S.N. FCC INC. FCC LISN 50/250 T1310 06/15/2019 | 06/15/2018
Spectrum Analyzer, PXA, 3Hz Agilent (Keysight)
to 44GHz Technologies N9030A T1113 12/21/2018 | 12/21/2017
Spectrum Analyzer Agilent (Keysight) E4446A T146 08/13/2019 = 08/13/2018
Technologies
Spectrum Analyzer, PXA, 3Hz | Agilent (Keysight) N9030A T1466  04/16/2019 04/16/2018
to 44GHz Technologies
Spectrum Analyzer, PXA, 3Hz | Agilent (Keysight) N9030A T1454  01/08/2019 = 01/08/2018
to 44GHz Technologies
Test Software List
Description Manufacturer |(Model Version
Radiated Software UL UL EMC Ver 9.5, Dec 01, 2016
Antenna Port Software UL UL RF Ver 9.0, Oct 31, 2018
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REPORT NO: 12563993-E3V2

EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

9. ANTENNA PORT TEST RESULTS

9.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period |Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor | Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
2.4GHz Band
BLE (125kbps) 3.105 3.750 0.828 82.80% 0.82 0.322
BLE (500kbps) 1.050 1.876 0.560 55.97% 2.52 0.952
BLE (1Mbps) 0.378 0.626 0.604 60.38% 2.19 2.646
BLE(2Mbps) 0.194 0.624 0.311 31.09% 5.07 5.155
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REPORT NO: 12563993-E3V2
EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

DUTY CYCLE PLOTS

o Agilent 23:33:19 Now 12, 2618 L Freq/Channel Agilent 23:37:18 Nov 12, 2018 L Freq/Channel
a Mkr2  3.75 msf C F APw9.0(163118),33005, a Mkre 1876 ms c F
Ref 20.6 dBm #Atten 30 dB 0.000 dB | , Center Freq Ref 26.6 dBm #firten 30 dB 1324 dB ||, J&t@%@ﬁq
#Peak 2R L =z ! z #Peak 2 1 2 i i
Log < Log T
16 Start Freq 18 Start Freq
dB/ 2.4 BHz dB/ 2.44000000 GHz,
i i
45 Stop Freq | |4 Stop Freq
2.4 GHz 2.44080800 GHz|
CF Step CF Step
500000000 MHz, 5.00000000 MHz,
#PAvg M Man #PAvg @ Man
Center 2.446 800 GHz Span @ Hz Center 2.440 006 GHz Span @ Hz
Res BH & MHz WUBH 56 MHz Sween 15 ms (1001 pes) | Freq Offsﬁg Res BM § Mz WUBH 50 MHz Sween 7 ms (1001 pts) @Freq OffEﬁg
Marker  Trace Type ¥ Ruie Anplitude i Marker  Trace Type W Bris Auplitude i
[& 5] Time 7.5 ms 7.89 dBm 1R (&5} Time 2.879 ms 6.53 dBm
1 [&5] Ti 3.165 -B.52 dB i 1 1y Ti 1.85 6.96 dB i
2$ [&8] T::z 7.5 :z 7.89 dBm 0 Slgnal Tragfkf 2; [&¥] T::E 2.879 :z 6.53 dBm 0 Slgnal Tragfkf
2a (&) Tine 3.75 e .00 di n — 28 (&5 Time 1.876 ne 1.32 dB n —
|
BLE (125kbps) BLE (500kbps)
# Agilent 23:53:81 Nov 12, 2618 L Freq/Channel Agilent 23:55:06 Nov 12, 2618 L Freg/Channel
APvI.B(163118),, a Mkr2 626 ps c F APv9.8(163118),, a Mkr2 624 ps c F
Ref 20.6 dBm #Atten 30 oB 1.314 45 ||, Center e Ref 26.6 dBm #fitten 30 dB -b322 4B ||, 4?5]@%9@%@%?
#Peak on i 2 z #Poak 2% 1 7 . i
Log S Log
168 Start Freq 18 Start Freq
dB/ 2.4 GHz dB/ 2.44000808 GHz|
i i
’ Stop Freq ] Stop Freq
dB dB
|| 2.44906888 GHz) [ 2.44080000 GHz|
CF Step CF Step
500000000 MHz, 5.00000000 MHz,
#PAvg M Man #PAvg @ Man
Center 2.446 800 GHz Span @ Hz Center 2.440 006 GHz Span @ Hz
Res BH & MHz WIBH 56 Mz Sween 2 ms (1001 pes) | Freq Offsﬁg Res BM 8 Mz WUBH 50 MHz Swesn 2 ms (1001 pts) @Freq OffEﬁg
Marker  Trace Type % Ruie Anplitude i Marker  Trace Type W Aris Auplitude i
1R [8 5] Time BEA ps 6.37 dBm 1R 1y Time 978 ps 8.75 dBm
1 [&5] Ti R B.79 dB i 1 1y Ti 194 -6.87 dB i
23 [&8] T::z EE@ :i 6.37 dBm 0 Slgnal TrangF 2; [&¥] T:E 978 Ez 8.75 dbm 0 Slgnal Tragfkf
2a (&) Tine B26 pe 1.31 dB n — 28 (&5 Time 624 ps -8.32 dB n —
|
BLE (1Mbps) BLE (2Mbps)
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019

EUT MODEL: SM-G970N FCC ID: A3LSMG970KOR
9.2. 99% BANDWIDTH
LIMITS

None; for reporting purposes only.

RESULTS
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REPORT NO: 12563993-E3V2
EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

9.2.1. BLE (125kbps)

Channel Frequency 99% Bandwidth
(MHz) (MHZz)
Low 2402 1.0269
Middle 2440 1.0284
High 2480 1.0302
i Agilent 22:58:55 Nov 12, 2018 L Freq/Channel 3% Agilent 23:09:00 Now 12, 2018 L Freq/Channel
| ] |
Ch Freq  2.402 Ghz Trig Free 25&"&%’;}5@3 Th Frea .44 Ghz Trig Fres Z_Ee“ter F'gfg
Occupied Bandwidth Averages: 20 I Occupied Bandwidth |Hverages: 20 I |
| Start Freq| Start Freq|
2.40100008 GH 2.4 GH.
APv9.0(193118),39065, ¢ APv9.0(163118),39885, i
Ref 28 dBm #Atten 30 dB Ref 2@ dBm #Atten 30 dB
#Samp T T T Stop Freq #3amp T T T Stop Freq|
Lag I 1 } 2.483080000 GHz] Log } ! I 2.44108609 GH
18 - 18 e
4B/ 5 Y. i -2 s CF Step 4B/ = St | T T3 < CF Step|
Offat il 206.600000 kHz Offat iR 206.600000 kHz
I il LY il | G Man 16.6 pUTIEL T i Th Futo Man
P dB ‘ | I L |
I Freq Offset I | | | Freq Offset
Center 2.407 008 GHz Span 2 Wz || | | [center 2.447 608 GHz Span 2 Mz || O Hz
#Res BH 16 kHz #BH 51 kHz #Sween 108 ms (1001 pts) #Res BH 16 kHz #UBH 51 kHz #Sweep 100 ms (1001 pts)
= = - » Signal Track| = = - - Signal Track
Occupied Bandwidth Occ BH % Pur  99.60 7 |[[on 0ff Occupied Bandwidth Occ BH % Pur  99.00 7 (fo 0ff
1.0269 MHz x dB -26.60 dB 1.0284 MHz ® dB -26.00 dB
Transmit Freq Error  21.548 kHz Transmit Freq Error  15.669 kHz
® B Banduidth 1.195 MHz* % dB Bandwidth 1.198 MHz*
|
3% Agilent 23:18:55 Nov 12, 2018 L Freg/Channel
|
Ch Freq 245 Ghz Trig Free 2(A$enter FrG"ig
Occupied Bandwidth [Ruerages: 28 | ]
| Start Freq|
APV9.6(1 31167, 39005, 247900000 G
Ref 2@ dBm #Atten 30 dB
#Samp T StopFreq
Log I 2.43100009 GHz
16 5 1
B/ S M ATy PP tep
Offat i 206.600000 kHz
o6 [l Ml ten
dB !
PR L FH|  Freqofeset
Center 2,430 000 GHz Span 2 Wz || ™ Hz
#Res BH 16 kHz #UBH 51 kHz #Sweep 100 ms (1001 pts)
= = - - Signal Track|
Occupied Bandwidth Occ BH ¥ Pur  99.60 % |[lon Off]
1.0302 MHz ®x dB -26.80 dB
Transmit Freq Error  9.753 kHz
% dB Bandwidth 1.191 MHzx*
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REPORT NO: 12563993-E3V2
EUT MODEL: SM-G970N

DATE: 1/29/2019

FCC ID: ABLSMG970KOR

9.2.2. BLE (500kbps)

Channel Frequency 99% Bandwidth
(MHz) (MHZz)
Low 2402 1.0304
Middle 2440 1.0305
High 2480 1.0334
i Agllent 22:42:28 Nov 12, 2018 L Freq/Channel 4% Agilent 19:06:40 Now 12, 2018 L Freq/Channel
| ] |
Ch Freq  2.402 Ghz Trig Free 25&"&%’;}5@3 Th Frea .44 Ghz Trig Fres Z_Ee“ter F'gfg
Occupied Bandwidth Averages: 20 I Occupied Bandwidth |Hverages: 20 I |
| Start Freq| Start Freq|
APv9.0(193118),39065, 240100088 Ghiz APv9.0(163118),39885, > o
Ref 28 dBm #Atten 30 dB Ref 2@ dBm #Atten 30 dB
#Samp T T Stop Freq #3amp T T Stop Freq|
Lag \ 1 2.40300008 EHz Log | ! 2.44180000 GHz
1@ S AR e 1@ L b gl gy
4B/ < B CF Step 4B/ = AT L W CF Step|
Offat 206.600000 kHz Offat 206.600000 kHz
106 [ROAMIOOT LK) i_j_] Futo Man 1g.6 [, | L | Puto Han
dB dB
R LR ] Freqoffset S R PO BN Freq Offset
Center 2.407 038 GHz Span 2 Whz || | | [center 2478 908 GHz Span 2 Wiz || & Hz
#Res BH 18 kHz #BH 51 kHz #Sween 108 ms (1001 pts) #Res BH 18 kHz #UBH 51 kHz #Sweep 100 ms (1001 pts)
= = - » Signal Track| = = - - Signal Track
Occupied Bandwidth Occ BH % Pur  99.60 7 |[[on 0ff Occupied Bandwidth Occ BH % Pur  99.00 7 (fo 0ff
1.0304 MHz x dB -26.60 dB 1.0305 MHz ® dB -26.00 dB
Transmit Freq Error  23.734 kHz Transmit Freq Error  17.969 kHz
® B Banduidth 1.255 MHz* % dB Bandwidth 1.242 MHz*
|
3% Agilent 20:09:91 Nov 12, 2018 L Freg/Channel
|
Ch Freq 245 Ghz Trig Free 2(A$enter FrG"ig
Occupied Bandwidth [Ruerages: 28 | ]
| Start Freq|
APV9.6(1 31167, 39005, 247900000 G
Ref 2@ dBm #Atten 30 dB
#Samp T T StopFreq
Log I \ 2.43100009 GHz
1 —
B/ EY L < tep
Offat 206.600000 kHz
o6 [LHTANIT EniliAut Man
JdB [ I l—
bbb L Freq Offset
Center 2.430 040 GHz - Span 2 WAz || ™ Hz
#Res BH 18 kHz #UBH 51 kHz #Sweep 100 ms (1001 pts)
= = - - Signal Track|
Occupied Bandwidth Occ BH % Pur  99.80 1 |lioy 0ff
1.0334 MHz ®x dB -26.80 dB
Transmit Freq Error  13.022 kHz
% dB Bandwidth 1.247 MHzx

HIGH CHANNEL
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REPORT NO: 12563993-E3V2
EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

9.2.3. BLE (1Mbps)

HIGH CHANNEL
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Channel Frequency 99% Bandwidth
(MHZz) (MHZz)
Low 2402 1.0451
Middle 2440 1.0460
High 2480 1.0414
Agilent 18:58:15 Oct 38, 2018 L Measure % Agilent 18:54:43 Oct 30, 2018 L Measure
| ] |
Ch Freq 2.482 GHz Trig Free Meas Off| Ch Freq 2.44 GHz Trig Free Meas Off|
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Averages: 20 |
| Channel Power]| Channel Power]|
APY8.9.1(101818),19497 AF, Conducted B APv3.9.1(191818),19497 AF, Conducted B
Ref 26 dBm #Atten 30 dB Ref 26 dBm #Atten 30 dB
#Samp ‘ Occupied BH #5amn I ‘ ‘ I Occupied BH|
Log } Log I | 1 |
e 2 < &
-y - . =y 5 il -
Dffst y ACP| | [offst [y ACP
10.6 1.6 [t
dB N N dB f I i i
‘ : : | Multi Carrier, } } Hulti Carrier|
Center 2.402 608 GHz Span 2 MHz Power Center 2.440 680 GHz Span 2 MHz Power|
4Res BH 18 kHz #UBH 56 kHz #5ween 108 ms (1001 pts) #Res BH 18 kHz #VBH 56 kHz #Sweep 100 ms (1001 pts)
= = Power Stat 5 = - - Power Stat|
Occupied Bandwidth Occ BH ¥ Pur  99.00 £ CCDF Occupied Bandwidth Occ BH % Pwr  59.00 % CCDF
10451 MHz x dB -26.00 dB 10468 MHz w dB 2600 <B
Transmit Freq Error  26.808 kHz 1”°;'§ Transmit Freq Error  15.404 kHz 1"10{3
% dB Bandwidth 1.264 MHz* o % B Bandwidth 1.255 MHz* E
| |
3 Agilent 18:50:34 Oct 39, 2018 L Measure
| ]
Ch Freq 2.48 GHz Trig Free Meas Off|
Occupied Bandwidth Averages: 28 |
| Channel Power|
APw8.9.1(191818),18497 AF, Conducted B
Ref 26 dBm #Atten 30 dB
#Sanmp ‘ ‘ ‘ Occupied BH
e
Offst m = ACP)
16.6
dB i i
‘ i | ‘ i Multi Carrier,
Center 2.430 009 GHz Span 2 MHz Power
#Res BH 18 kHz #YBH 56 kHz #5neen 100 ms (1001 pts)
= - - = Power Stat
Occupied Bandwicth Occ BH % PWr  99.00 % CCDF
1.0414 MHz ® dB  -26.00 dB
Transmit Freq Error  11.857 kHz 1”°{§
% dB Bandwidth 1.251 MHz* E
|

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538

: USA

TEL:(510) 771-1000

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

FAX:(510) 661-0888



REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR
9.2.4. BLE (2Mbps)
Channel Frequency 99% Bandwidth
(MHZz) (MHZz)
Low 2402 2.0417
Middle 2440 2.0414
High 2480 2.0378
Agilent 19:02:59 Oct 38, 2018 L Measure 5 Agilent 19:06:31 Oct 36, 2018 L Measure
| ] |
Ch Freq 2.402 GHz Trig Free Meas Off Ch Freq 244 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 | Occupied Bandwidth Averages: 20 I
| Channel Power Channel Power
APY8.9.10101818),18497 AF, Conducted B AP8.9.1(181818),19497 AF, Conducted B
Ref 28 dBm #Atten 39 dB Ref 28 dBm #Atten 30 dB
#3amp I ‘ Occupied BH #5amn I I I Occupied BH
Log I | Log | I !
10 I | - 10 4 /
dB/ EN “ dB/ B [z
0ffst I ACP 0ffst ACP
10.6 I AT 10.6 I
kil } ‘ | | Iy Ll }» WAl Murti carrier AR il yhm ‘ Multi Carrier
Center 2.482 808 GHz Span 5 MHz Power Center 2.440 080 GHz Span 5 MHz Power
#Res BH 30 kHz #UBH 91 kHz #5neep 100 ms (1001 pts) P S #Res BH 38 kHz #WBH 91 kHz #5weep 100 ms (1001 pts) p S
ower Stat ower Stat
Occupied Bandwidth Occ BH % Pur  99.00 1 CCDF Occupied Bandwidth Occ BH % Pwr  99.00 % CCDF
20417 MHz % dB -26.80 dB 20414 MHz w 0B -26.00 dB
Transmit Freq Error  39.072 kHz 1H0{g Transmit Freg Error  31.295 kHz 1H°{g
% dB Bandwidth 2.496 MHzx E % dB Bandwidth 2.417 MHzx i
| |
% Agilent 19:09:46 Oct 38, 2018 L Measure
|
Ch Freq  2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I
Channel Pover
APv8.9.1(191818),19497 AF, Conducted B
Ref 26 dBm #Atten 30 dB
#Samnn Occupied BH
Log
14
dB/
Dffst y = ACP
10.6
dB A T . .
o A TR Nl B Multi Carrier|
Center 2.430 000 GHz Span 5 MHz Power
#Res BH 30 kHz #YBH 91 kHz #Sweep 100 ms (1001 pts) o s
= = = = ower Stat
Occupied Bandwidth Occ BH % Pwr  99.00 1 CCDF
2.0378 MHz ® dB -26.80 dB
Transmit Freq Error  23.458 kHz 1I‘Iofr§
% dB Bandwidth 2.408 MHz* i
|

HIGH CHANNEL
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019

EUT MODEL: SM-G970N FCC ID: A3LSMG970KOR
9.3. 6 dB BANDWIDTH
LIMITS

FCC 815.407 (e)
The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

9.3.1. BLE (125kbps)

Channel Frequency 6 dB Bandwidth Minimum Limit
(MH2) (MHZz) (MH2)
Low 2402 0.6810 0.5
Middle 2440 0.6870 0.5
High 2480 0.6900 0.5
Agilent 22:50:23 Now 12, 2018 L Freq/Channel 3% Agilent 23:08:26 Now 12, 2018 L Freq/Channel
APv9.0(193118),39065, a Mkrl 681 kHz] APv9.0(163118),39885, a Ml 687 kHz|
Ref 38 dBm #hitten 40 dB a.os ds || Center Freaf | Jp.r a5 ypy Whitten 40 dB -p.114 gp || Center Freq
240200009 GHz| 2.4 GHz
#Peak #Peak
Log Log
18 StartFreq 10 Start Freq
dB/ 2.40050000 GHz dB/ 2.43350000 GHz
Offst Offst
},g'e : I Stop Freq ﬁga F 5 Stop Freq|
ol 2.40350009 GHz| o 2.4415090@ GHz]
s cFstep| | [752 CF Step)
390.000008 kHz 300.660800 kHz|
#Phvg Iﬁuj Man #PAvg I.M Man
24 D B 28
ML s2 Freq Offset ML 52 Freq Offset|
53 FS 8. Hz| S3F X Hz|
an [ AR
g(%k Signal Track| f;%k Signal Track
Sup 1 on Off] Sup n Ui
]
Center 2.402 000 GHz Span 3 MHz Center 2.440 000 GHz Span 3 MHz
#Res BH 100 kHz #JBH 300 kHz Sweep 1 ms (1001 prs) #Res BH 108 kHz #UBH 300 kHz Sweep 1 ms (1001 pts)
|
3% Agilent 23:18:25 Nov 12, 2018 L Freg/Channel
APv9.B(183118),39065, a Mkrl 698 kHz|
Ref 30 dBm #Rtten 40 dB 022 dp || , Center Freq
Vheal 2. GHz
Log
18 StartFreq
dB/ 2.47850000 GHz
Offst
18.6 \ s
g StopFreq
S‘B 2 & 2.45150000 GHz
o tep
3090.000000 kHz
#PAvg I.m Man
)
ML 52 Freq Offset,
53 F 8. Hz|
AR
f;%k Signal Track|
Sup n OfH
Center 2,480 000 GHz Span 3 MHz
#Res BH 100 kHz #WBH 3606 kHz Sweep 1 ms (1001 pts)
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

9.3.2. BLE (500kbps)

Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MH2z) (MH2z) (MH2z)
Low 2402 0.6450 0.5
Middle 2440 0.6690 0.5
High 2480 0.6450 0.5
# Agilent 22:41:56 Nov 12, 20818 L Freq/Channel 3% Agilent 13:58:36 Now 12, 2018 L Freq/Channel
APv9.0(193118),39065, a Mkrl 645 kHz| APv9.0(163118),39885, a Ml 669 kHz|
Ref 38 dBm #fitten 40 dB 0196 d5 ||, Center Freal | gt gy whitten 40 dB 6.359 ¢ ||  Center Freq
240200008 GHz| 2.4 GHz
#Peak #Peak
Log Log
168 Start Freq 18 Start Freq
dB/ 2.40850009 GHz| dB/ 2.43850008 GHz|
Offst . B Offst i N
ag'e 2 = Stop Freq iga g @ Stop Freq|
ol 2.40350009 GHz| ol 2.4415090@ GHz]
o cFstep| | [5d CF Step)
390.000008 kHz 300600800 kHz|
#PAvgy M Man #PAvg Lm Man
28 F 28
ML S2 | Freq Dffset ML 52 Freq Offset|
53 FS 0. Hz| s3 F 0. Hz|
AR L An
£ £
o [ Signal Track . Signal Track
50k 0 0t 250k o o
Swp 1 n =] Swp n =]
]
Center 2.402 000 GHz Span 3 MHz Center 2.440 800 GHz Span 3 MHz
#Res BH 100 kHz +BH 308 kHz Sweep 1 ms (1601 prs) #Res BH 106 kHz #UBH 300 kHz Sweep 1 oms (1001 pts)
|
3% Agilent 19:56:97 Nov 12, 2018 L Freq/Channel
APv9.B(183118),39065, a Mkrl 645 kHz|
Ref 38 dBn #Ritten 40 dB -u.109 6 |[ , Center Freq
VPosk 2 GHz
Log
18 StartFreq
dB/ 2.47850008 GHz
Offst
iR 1
3%’6 StopFreq
o 2.43150080 GHz
-6.9
dBm tep
3090.000000 kHz
;Eva |Auto Man
ML S2 Freq Offset,
53 F o Hz|
AR
£
f>(5€ak Signal Track
Swp n i
Center 2,480 800 GHz Span 3 MHz
#Res BH 100 kHz +WBH 308 kHz Sweep 1 oms (1601 pts)
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REPORT NO: 12563993-E3V2
EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

9.3.3. BLE (1Mbps)

Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MH2z) (MH2z) (MH2z)
Low 2402 0.6840 0.5
Middle 2440 0.6900 0.5
High 2480 0.7080 0.5
% Agilent 18:57:47 Oct 38, 2018 L Measure 3 Agilent 18:54:15 0Oct 38, 2618 L Measure
APw8.9.1(191818),18497 AF, Conducted B a Mkrl 684 kHz| APv3.9.1(191818),19487 AF, Conducted B a Mkrl 698 kHz|
Ref 30 dBm #ftten 40 dB 8037 dB Meas Off| Ref 38 dBm #Atten 40 dB -0.665 dB Meas 0ff
#Peak #Peak
Log | Log
14 19
4B/ Channel Power| 1B/ Channel Power
0ffst . N Oifst " f
10.6 o 10.6 & o
dB Occupied BH 48 Occupied BH
Dl i
. 2
m m
4PRvg ACP \PAv ACP
28 28
ML 52 Multi Carrier, ML 52 Multi Carrier
53 FS Power 53 FS Power
AA AR
fﬁé)@k Power Stat g;ﬁak Power Stat
J CCOF| | [onp CCDF|
Center 2.002 060 GH Span 3 Mz 1”‘;{3 Center 2.440 000 GHz Span 3 Mz 1"‘0’{‘2’
#Res BH 168 kHz #YBW 300 kHz Sweep 1 ms (1001 pts) #Res BH 108 kHz #VBH 3606 kHz Sweep 1 ms (1061 pts)
| |

LOW CHANNEL

MID CHANNEL

5 Agilent 18:50:66 Oct 38, 2018 L Measure

APY8.9.1(191818),19497 AF, Conducted B a Ml 708 kHz|

Ref 36 dBm #Atten 48 dB 0.195 dB Meas Off

#Peak

Log

19 Channel P

=y annel Power

Offst " N

10.2 N 35

dB Occupied BW

DI

0.0

dBm

P ACP

]

ML 52 Multi Carrier

53 FS] Pover
AR

?élg)@k Power Stat

s CCDF

Center 2.450 @80 CHz Span 3 MHz ngrg

#Res BW 100 kHz

#UBH 388 kHz

Sweep 1 ms (1081 pts)

HIGH CHANNEL
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

9.3.4. BLE (2Mbps)

Channel Frequency | 6dB Bandwidth | Minimum Limit
(MH2z) (MH2z) (MH2z)
Low 2402 1.1580 0.5
Middle 2440 1.3080 0.5
High 2480 1.3020 0.5
% Agilent 19:02:28 Oct 38, 2018 L Measure 3 Agilent 13:86:66 0Oct 38, 2618 L Measure
APw8.9.1(191818),18497 AF, Conducted B a Mkrl 1.158 MHZ] APv3.9.1(191818),19487 AF, Conducted B a Mkrl 1.388 MHz]
Ref 38 dBm #Atten 40 dB -6.849 dB Meas Off Ref 30 dBm #Atten 40 dB @.651 48 Meas Off
#Peak ] #Peak
Log | Log
14 19
4B/ Channel Power| 1B/ Channel Power
0ffst Offst
10 Y 106 Py 5
dB Occupied BH 48 Occupied BH
o} Dl
i gt
m m
4PRvg ACP \PAv ACP
28 28
ML 52 Multi Carrier, ML 52 Multi Carrier
53 FS Power 53 FS Power
AA AR
fﬁé)@k Power Stat g;ﬁak Power Stat
oo ceDF| | [som CCOF
Center 2.002 060 GHz Span 3 Mz 1”‘;{3 Center 2.440 000 GHz Span 3 Mz 1"‘0’{‘2’
#Res BH 168 kHz #YBW 300 kHz Sweep 1 ms (1001 pts) #Res BH 108 kHz #VBH 3606 kHz Sweep 1 ms (1061 pts)
| |
% Agilent 19:09:15 Oct 30, 2018 L Measure
APY8.9.1(191818),19497 AF, Conducted B a Mkrl 1.362 MHz
Ref 36 dBm #Atten 48 dB 0.192 dB Meas Off
#Peak
Log
10 Channel P
=y annel Power
Offst
10.6 1R 1
4B Occupied BH
DI
n
m
\PAv ACP
]
ML 52 Multi Carrier
53 FS Power,
AR
?élg)@k Power Stat
Sp CCDF]
Center 2.456 008 GHz Span 3 Mz hore
#Res BH 100 kHz #YBH 308 kHz Sweep 1 ms (1081 pts)
|
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019

EUT MODEL: SM-G970N FCC ID: A3LSMG970KOR
9.4. OUTPUT POWER
LIMITS

FCC 815.247 (b) (3)
The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a power meter. The cable assembly insertion loss was
entered as an offset in the power meter to allow for a gated peak reading of power.

RESULTS
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REPORT NO: 12563993-E3V2

EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

9.4.1. BLE (125kbps)

Tested By: 39005 RA
Date: 11/20/2018
Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) (dBm) (dB)
Low 2402 6.260 30 -23.740
Middle 2440 7.200 30 -22.800
High 2480 5.600 30 -24.400
9.4.1. BLE (500kbps)
Tested By: 39005 RA
Date: 11/20/2018
Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) (dBm) (dB)
Low 2402 6.650 30 -23.350
Middle 2440 7.150 30 -22.850
High 2480 6.770 30 -23.230
9.4.1. BLE (1Mbps)
Tested By: 39005 RA
Date: 11/20/2018
Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) (dBm) (dB)
Low 2402 6.750 30 -23.250
Middle 2440 7.340 30 -22.660
High 2480 5.500 30 -24.500
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REPORT NO: 12563993-E3V2
EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

9.4.2. BLE (2Mbps)

Tested By: 39005 RA

Date: 11/20/2018

Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) (dBm) (dB)
Low 2402 7.950 30 -22.050
Middle 2440 8.620 30 -21.380
High 2480 7.010 30 -22.990
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

9.5. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter. The cable assembly insertion loss was
entered as an offset in the power meter to allow for a gated average reading of power.

RESULTS

Page 35 of 101

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 771-1000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 12563993-E3V2
EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

9.5.1. BLE (125kbps)

Tested By: 39005 RA
Date: 11/20/2018
Channel Frequency AV power
(MHz) (dBm)
Low 2402 5.96
Middle 2440 6.91
High 2480 5.30
9.5.2. BLE (500kbps)
Tested By: 39005 RA
Date: 1/7/2018
Channel Frequency AV power
(MHZz) (dBm)
Low 2402 6.34
Middle 2440 6.85
High 2480 6.14
9.5.3. BLE (1Mbps)
Tested By: 39005 RA
Date: 11/20/2018
Channel Frequency AV power
(MHz) (dBm)
Low 2402 6.40
Middle 2440 7.07
High 2480 5.18
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REPORT NO: 12563993-E3V2
EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

9.5.4. BLE (2Mbps)

Tested By: 39005 RA
Date: 11/20/2018
Channel Frequency AV power
(MHz) (dBm)
Low 2402 7.23
Middle 2440 7.92
High 2480 6.25
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019

EUT MODEL: SM-G970N FCC ID: A3LSMG970KOR
9.6. POWER SPECTRAL DENSITY
LIMITS

FCC §15.247 (e)

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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REPORT NO: 12563993-E3V2

EUT MODEL: SM-G970N

DATE: 1/29/2019

FCC ID: ABLSMG970KOR

9.6.1. BLE (125kbps)

HIGH CHANNEL

Page 39 of 101

Channel | Frequency PSD Limit Margin
(MH2z) (dBm/3kHz)| (dBm/3kHz) (dB)
Low 2402 0.56 8 -7.44
Middle 2440 1.09 8 -6.91
High 2480 -0.78 8 -8.78
# Agilent 22:51:46 Nov 12, 2018 L Freq/Channel % Agilent 23:10:02 Now 12, 2018 L Freq/Channel
APv3.6(193118),33065, Mkrl 2.4@2 272 GHz APw9.6(163118),39865, Mkrl 2.440 266 GHz
Ref 26 dBn #fitten 30 dB 6.561 dbn ||, Center Freaf | fp s 56 4gy WRtten 36 dB 1.699 dan ||, Center Freq
2.40200008 GHz| 2.4 GHz
#Peak #Peak
Lag Log
1@ . Start Freq 18 T Start Freq
dB/ o 2.401 00009 GHz| dB/ & 2.43900008 GHz|
Offst Offst
ag'e W Stop Freq ﬁ%a Pt Stop Freq|
ol 240300000 GHz ol 244100000 GHZ
g cFstep| | [, CF Step
WPhug 200.0090680 kHz #Pva 200.680890 kHz|
b M A M
109 (Bt = | |100 I =
ML 52 Freq Dffset ML 52 Freq Dffset|
$3 FS a. He| S3F 0. He|
An [ A
£ £(fx
) Signal Track| o Signal Track|
>80k 0 0t >0k 0 Off
Swp 1 n =] Swp n =]
Center 2.462 000 GHz Span 2 MHz Center 2.440 806 GHz Span 2 MHz
#Res BH 3 kHz #BH 9.1 kHz  Sweep 212.3 ms (1001 pts) #Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1081 pts)
|
i Agilent 23:19:47 Nov 12, 2018 L Freq/Channel
APvA.B(183115),33965, Mkrl 2.488 258 GHz c F
Ref 20 dBm #Atten 30 dB -0.777 dbm || , ONter Freq
WPoak 2.4 GHz
Log
18 StartFreq
dB/ X 2.47900008 GHz
Offst
ﬁ%‘e StopFreq
ol 2.48180600 GHz
& CF Step
200.000000 kHz
PPy |Auto Man|
108 —
ML 52 Freq Offset,
83 F a. He|
AR
£(f):
f>(5)@k Sighal Track
Swp on 0ff
Center 2,486 800 GHz Span 2 MHz
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1001 pts)
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

9.6.2. BLE (500kbps)

Channel | Frequency PSD Limit Margin
(MH2z) (dBm/3kHz)| (dBm/3kHz) (dB)
Low 2402 0.36 8 -7.64
Middle 2440 0.86 8 -7.14
High 2480 -0.94 8 -8.94
# Agilent 22:43:34 Nov 12, 2018 L Freq/Channel % Agilent 19:18:12 Now 12, 2018 L Freq/Channel
APv3.6(193118),33065, Mkrl 2.4@2 272 GHz APw9.6(163118),39865, Mkrl 2.439 766 GHz
Ref 28 dBm sAuten 38 B 0361 o || , Center Freal | fp.¢og opn *Atten 30 dB 8.363 dpn || , Center Freq
WPock 2.46200069 CHz ePeak 2. Gz
Lag Log
1@ 1 Start Freq 18 T Start Freq
dB/ Py 2.401 00009 GHz| dB/ ) 2.43900008 GHz|
Offst Offst
ag'e Ry Stop Freq ﬁ%a TP T i Stop Freq
ol 240300000 GHz ol 244100000 GHZ
g cFstep| | [, CF Step
WPhug 200.0090680 kHz #Pva 200.680890 kHz|
b M A M
1w |y B = | |100 i =
ML 52 Freq Dffset ML 52 Freq Dffset|
$3 FS a. He| S3F 0. He|
An [ A
£ £(fx
) Signal Track| o Signal Track|
>80k 0 0t >0k 0 Off
Swp 1 n =] Swp n =]
|
Center 2.462 000 GHz Span 2 MHz Center 2.440 806 GHz Span 2 MHz
#Res BH 3 kHz #BH 9.1 kHz  Sweep 212.3 ms (1001 pts) #Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1081 pts)
|
i Agilent 20:81:03 Nov 12, 2018 L Freq/Channel
APvA.B(183115),33965, Mkrl 2.486 260 GHz c F
Ref 20 dBm #Atten 30 dB -0.240 obm || , bONLer Freq
WPoak 2.4 GHz
Log
18 StartFreq
dB/ X 2.47900008 GHz
Offst
ﬁ%‘e StopFreq
ol 2.48180600 GHz
& CF Step
200.000000 kHz
PRy |Auto Man
JRS5I — | —
ML 52 Freq Offset,
83 F a. He|
AR
£(f):
f>(5)@k Sighal Track
Swp on 0ff
Center 2,486 800 GHz Span 2 MHz
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1001 pts)

HIGH CHANNEL
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

9.6.1. BLE (1Mbps)

Channel | Frequency PSD Limit Margin
(MHz) | (dBm/3kHz)| (dBm/3kHz) (dB)
Low 2402 -7.27 8 -15.27
Middle 2440 -6.49 8 -14.49
High 2480 -8.14 8 -16.14
# Agilent 18:58:59 Oct 38, 2618 L Measure ¥ Agilent 18:55:28 Oct 30, 2018 L Measure
APv8.9.1(1081818),19497 AF, Conducted B Mkrl 2.481 934 GHz APw8.9.1(181818,19437 AF, Conducted B Mkrl 2.433 986 GHz
Ref 38 dBm #Atten 40 dB -7.269 dBm Meas Off Ref 30 dBm #Atten 40 dB -6.493 dBm Meas Off
#Peak ] #Peak
Log | Log
14 18
4B/ Channel Power| 1B/ Channel Power
Offst Offst
10.6 10.6
b T Occupied BH ks 1 Occupied BH
ol a3 Dl 3
s i
I il
PR i ACP \Prva I ACP
109 108
ML 52 Multi Carrier Ml 52 Multi Carrier
53PS Power 53 FS e Power
AA AR
f>(é)@k Power Stat g?@k Power Stat
J ccof| | [sup CCDF|
Center 2.002 060 GHz Span 2 Mz 1”‘0’{3 Conter 2.440 000 GHz Span 2 Mz 1"‘0’{3
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1001 pts) #Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1001 pts)
| |
LOW CHANNEL MID CHANNEL
4% Agilent 18:51:18 Oct 38, 2018 L Measure
APw3.9.1(191818),19497 AF, Conducted B Mkrl 2.479 980 GHz
Ref 38 dBm #Atten 40 dB -8.148 dBm Meas Off
#Peak
Log
14
1B/ Channel Power
Offst
10.6
d8 i Occupied B
ol i
:
m
‘PR ACP
168
ML 52 Multi Carrier
93 FS S Power
AR
f;%k Power Stat
P CCDF
Center 2.056 000 GHz Spen 2 MHz 1”‘0’{3
#Res BH 3 kHz #BH 9.1 kHz  Sweep 212.3 ms (1081 pts)
|
HIGH CHANNEL
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

9.6.2. BLE (2Mbps)

Channel | Frequency PSD Limit Margin
(MHz) | (dBm/3kHz)| (dBm/3kHz) (dB)
Low 2402 -8.70 8 -16.70
Middle 2440 -7.84 8 -15.84
High 2480 -9.34 8 -17.34
# Agilent 19:03:43 Oct 38, 2618 L Measure ¥ Agilent 19:87:16 Oct 30, 2618 L Measure
APv8.9.1(1081818),19497 AF, Conducted B Mkrl 2.481 972 GHz APw8.9.1(181818,19437 AF, Conducted B Mkrl 2.433 966 GHz
Ref 38 dBm #Atten 40 dB -8.761 dBm Meas Off Ref 30 dBm #Atten 40 dB -7.841 dBm Meas Off
#Peak ] #Peak
Log | Log
14 18
4B/ Channel Power| 1B/ Channel Power
Offst Offst
10.6 10.6
b N Occupied BH ks 1 Occupied BH
[ul} ® Dl hd
s i
m m
PR ACP «priva [ T | ACP
109 il 108
ML 52 Multi Carrier Ml 52 Multi Carrier
53PS Power 53 FS Power
AA AR
f>(é)@k Power Stat g?@k Power Stat
J ccof| | [sup CCDF|
Center 2.002 060 GHz Span 2 Mz 1”‘0’{3 Conter 2.440 000 GHz Span 2 Mz 1"‘0’{3
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1001 pts) #Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1001 pts)
| |
LOW CHANNEL MID CHANNEL
4% Agilent 19:10:39 Oct 38, 2018 L Measure
APw3.9.1(191818),19497 AF, Conducted B Mkrl 2.479 960 GHz
Ref 38 dBm #Atten 40 dB -9.338 dBm Meas Off
#Peak
Log
14
1B/ Channel Power
Offst
10.6
k= s Occupied BH
Dl &
:
m
‘PR ACP
168
ML 52 Multi Carrier
93 FS Power
AR
f;%k Power Stat
P CCDF
Center 2.056 000 GHz Spen 2 MHz 1”‘0’{3
#Res BH 3 kHz #BH 9.1 kHz  Sweep 212.3 ms (1081 pts)
|
HIGH CHANNEL
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

9.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

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

RESULTS

Page 43 of 101

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 771-1000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: A3LSMG970KOR
9.7.1. BLE (125kbps)

Agilent 22:52:38 Now 12, 2018 L Freq/Channel 3% Agilent 22:53:04 Now 12, 2018 L Freq/Channel
APv9.0(193118),39065, Mkrl 2.492 83 GHz| APv9.0(163118),39885, Mkrd  25.496 GHz|
Ref 28 dBm #hitten 30 dB 3.58 dBm 259’“9" FVG‘qu Ref 38 dBn Whitten 40 dB -33.74 dBn 13531“;;@%5%?"
#Poak : g #Peak T - 2
Log Log |
18 StartFreq 10 1 Start Freq
48/ 2.39500000 GHz dB/ 3. MHz]
Offst Offst
},g'e Stop Freq ﬁga Stop Freq|
ol S 2.40500009 GHz| o 5 1| 26. GHz
2
- _ PP PR T Nl e
o CFstep| | [X! mpos CF Step)
100800089 MHz| | | 2.59708808 GHz|
#PAug |Pute Man #PRvg | | |Auta Man
Center 2.400 @0 GHz Span 18 MHz Start 30 MHz Stop 26.800 GHz
#Res BH 100 kHz #UBH 308 kHz Sween 1 ms (1001 pts) || Freq mfsﬁ: #Res BM 100 kHz WEM 300 KMz Sweep 2482 5 (8192 prsy || Freq Uffsﬁg
Marker  Trace Type W Axis fmplitude ||| Marker  Trace Type ¥ Axis Anplitude )
1 1y Freq 2.482 B3 BHz 3.5 din 1 & Frag 2,482 GHz 2.71 dbm
P8 o mun sem | seatack | |26 Em i G | sanaiTrack
el ’ : ’ " On O] 4 1 FCEE 25,498 Gré 3374 usz On Ot
|
# Agilent 23:11:11 Nov 12, 20818 L Freq/Channel 3% Agilent 23:12:12 Now 12, 2018 L Freq/Channel
APv9.0(193118),39065, Mkrl 2.448 82 GHz| APv9.0(163118),39885, Mkrd  24.139 GHz|
Ref 26 dEn sfitten 30 dB 1,00 dBn || , CeMer Freal | gt 35 dpn *Rtten 46 dB ~33.89 dn || Center Freq
#Poak : g #Peak T - 2
Log Log |
18 H Start Freq 10 4 Start Freq
48/ 2.43500000 GHz dB/ 3. MHz]
Offst Offst
},g'e Stop Freq ﬁga Stop Freq|
ol 2.44500008 GHz| o S & 26. GHz
z - P
o CFstep| | [i2? [ CF Step)
1. MHz | | 2.59708808 GHz|
#PAug |Pute Man #PRvg | | |Auta Man
ML §2 [ Start 30 MHz Stop 26.008 GHz
53 F5 | 0 Freq mfsﬁ: #Res BM 100 kHz SUBH 300 Kz Sweep 2482 5 (8192 prsi || Freq Uffsﬁg
Jatal ) Marker  Trace Type ¥ Axis Anplitude )
£0h: 1 1 wy Freq 2,440 GHz 3.13 dbm
o sgalTrackl | |2 rw o e e || signal Track
Swp | on i 4 [EH) Freg 24,139 GHz -32.89 dBu n Ui
]
Center 2.440 00 GHz Span 18 MHz
#Res BH 100 kHz #JBH 300 kHz Sweep 1 ms (1001 prs)
W% Agilent 23:20:29 MNow 12, 2018 L Freq/Channel 3% Agilent 23:21:07 Now 12, 2018 L Freq/Channel
APv9.0(193118),39065, Mkrl 2.488 81 GHz| Center Freq APv9.0(163118),39885, Mkrd  25.505 GHz| Center Freg|
5;&;(@ dBm #Atten 30 dB 210 dBn || e o Esia’i@ dBm | #Arten 48 dB -33.82 b [l o G
Log Y Log I
18 Start Freq 10 1 Start Freq
48/ 247850000 GHz dB/ 3. Hz
Offst Offst
},g'e Stop Freq ﬁga Stop Freq|
2.48850009 GHz| = 1| 26. GHz
Y - %7 L e
1B CF Step A y J CF Step|
100800089 MHz| | | 2.59708808 GHz|
#PAug |Pute Man #PRvg | | |Auta Man
Center 2.483 50 GHz Span 18 MHz Start 30 MHz Stop 26.000 GHz
#Res BH 100 kHz #UBH 308 kHz Sween 1 ms (1001 pts) || Freq foses #Res BM 100 kHz WEM 300 KMz Sweep 2482 5 (8192 prsy || Freq Uffsﬁg
Marker  Trace Type W Axis Amplitude ) Marker  Trace Type ¥ Axis Anplitude )
1 1y Freq 2.450 B BHz 2.18 dEn 1 & Frag 2,456 GHz 1.18 dEm
DR mm erm snd |l senatraoq | 2@ fmo kme detsen || signal Track
el ’ : ’ " On O] 4 1 FCEE 25,565 Gré 3382 usz On Ot
|
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: A3LSMG970KOR
9.7.2. BLE (500kbps)

Agilent 18:44:21 Now 12, 2018 L Freq/Channel 4% Agilent 13:45:13 Now 12, 2018 L Freq/Channel
APv9.0(193118),39065, Mkrl 2.491 78 GHz| APv9.0(163118),39885, Mkrd 24992 GHz|
Ref 28 dBm #hitten 30 dB 6.57 dBn 259’“9" FVG‘qu Ref 38 dBn Whitten 40 dB 3251 dBn 13531“;;@%5%?"
#Peak " . z #Peak T - B
Log i Log T
18 StartFreq 10 Start Freq
dB/ 2.39500000 GHz dB/ 30. MHz]
Offst Offst
},g'e Stop Freq ﬁga ; Stop Freq|
2.40500009 GHz| < 26. GHz
0., [3 0., - N T Y VO PO P
4B CF Step 4B i CF Step)
100800089 MHz| | 2.59708808 GHz|
#PAug |Pute Man #PRvg | |Auta Man
Center 2.408 00 GHz Span 18 MHz Start 30 MHz Stop 26.000 GHZ
#Res BH 100 kHz #UBH 308 kHz Sween 1 ms (1001 pts) || Freq mfsﬁ: #Res BM 100 kHz WEM 300 KMz Sweep 2482 5 (8192 prsy || Freq Uffsﬁg
Marker  Trace Type W Axis fmplitude ||| Marker  Trace Type ¥ Axis Anplitude )
1 [¢H) Frag 2.461 7% BHz £.57 dBn 1 & Frag 2,482 GHz 4.55 dEm
DR o e s |l senatraod | 2@ fmo ko asen || signal Track
el ’ : ’ " On O] 4 1 FCEE 24892 Gré 3251 usz On Ot
|
# Agilent 19:11:16 Nov 12, 20818 L Freq/Channel 4% Agilent 19:11:48 Now 12, 2018 L Freq/Channel
APv9.0(193118),39065, Mkrl 2.439 77 GHz| APv9.0(163118),39885, Mkrd  25.962 GHz|
Ref 26 dEn sfitten 30 dB 7.09 dbn || , CeMEr Freal | gt 35 dpn *Rtten 46 dB ~33.00 dn || Center Freq
#Poak : g #Peak T - 2
Log 1 Log T
18 < Start Freq 10 § Start Freq
dB/ 2.43500000 GHz dB/ 30. MHz]
Offst Offst
},g'e Stop Freq ﬁga Stop Freq|
ol 2.44500008 GHz| o 5 26. GHz
_ _ 2 PN — B
i CFstep| | [2° Emwry CF Step)
1. MHz | | 2.59708808 GHz|
#PAug |Pute Man #PRvg | | |Auta Man
ML S2 [ Start 38 MHz Stap 26.800 GHz
53 F5 | 0 Freq mfsﬁ: #Res BM 100 kHz SUBH 300 Kz Sweep 2482 5 (8192 prsi || Freq Uffsﬁg
Jatal ) Marker  Trace Type ¥ Axis Anplitude )
£0h: 1 1 wy Freq 2.449 GHz 6.20 dEm
o sgalTrackl | |2 rw o e e | signal Track
Swp | On O] 4 1 Freq 25,962 GHz -32.28 dBu On Ot
]
Center 2.440 00 GHz Span 18 MHz
#Res BH 100 kHz #JBH 300 kHz Sweep 1 ms (1001 prs)
W% Agilent 20:01:58 MNov 12, 2018 L Freq/Channel 3% Agilent 28:02:52 Now 12, 2018 L Freq/Channel
APv9.0(193118),39065, Mkrl 2.479 76 GHz| Center Freq APv9.0(163118),39885, Mkrd  25.984 GHz| Center Freg|
Eséaiﬁ dBm #Atten 30 dB 5.19 dBm 5 48350008 GHz Esiai@ dBm | #Atten 48 dB —33.36 dBm 130150000 GHa
Log & Log |
18 Start Freq 10 1 Start Freq
dB/ 2.47850000 GHz dB/ 30. MHz]
Offst Offst
},g'e Stop Freq ﬁga Stop Freq|
2.48850009 GHz| 26. GHz
e 5 % . - —
1B CF Step A 1 CF Step|
100800089 MHz| | 2.59708808 GHz|
#PAug |Pute Man #PRvg | |Auta Man
Center 2.483 50 GHz Span 18 MHz Start 30 MHz Stop 26.000 GHZ
#Res BH 100 kHz #UBH 308 kHz Sween 1 ms (1001 pts) || Freq mfsﬁ: #Res BM 100 kHz WEM 300 KMz Sweep 2482 5 (8192 prsy || Freq Uffsﬁg
Marker  Trace Type W Axis Amplitude ) Marker  Trace Type ¥ Axis Anplitude )
1 [¢H) Frag 2.479 76 BHz 5.19 dBn 1 & Frag 2,456 GHz 2.35 dbm
DR mm mEm g |l senatraoq | 2@ mmo o kme e || signal Track
el ’ : ’ " On O] 4 1 FCEE 25,984 Gré 3336 usz On Ot
|
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REPORT NO: 12563993-E3V2
EUT MODEL: SM-G970N

9.7.3. BLE (1Mbps)

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

% Agilent 18:58:26 Oct 38, 2018 L Measure 4 Agilent 13:59:50 Oct 3@, 2018 L Measure
APw8.9.1(191818),18497 AF, Conducted B Mkrl 2.482 27 GHz| APv3.9.1(191818),19487 AF, Conducted B Mkrd  24.976 GHz|
Ref 38 dBm #Atten 40 dB 7.51 dBm Meas Off Ref 30 dBm #Atten 40 dB -30.91 dBm Meas Off
#Peak #Peak ‘
Log . Log J
ig/ Channel Power| gg/ Channel Power
0ffst Offst
10.6 10.6
dB Occupied BH s z Occupied BH
DI 3 ol z H
125 -12.5 T e i mas
dBm dBm 1
4RV ACP \PAv I ACP
Center 2.408 00 GHz Span 18 MHz . . Start 36 MHz Stop 26.600 GHz . .
#Res BH 100 kHz WUBH 300 kHz Sweep 1 ms (1001 grsy || VIO cﬁg:}gﬁ WRes BH 100 kHz WUBH 300 kHz  Sweep 2452 & (8152 pro) || MY CF?;::Z:
Marker  Trace Type X Bxie Anplitude Marker  Trace Type W Axis Amplitude
1 1 Frag 2,482 27 Bz .51 dEm 1 o1y Frea 2.482 GHz 5.3 dEn
2 1y F 2.486 B8 GH; -41.78 db 2 [&5] Fi 4.864 GH: -42.19 dB
3 1y F:z; 2.399 36 EH; -48.81 dEz Powerc%tna; 3 [&5] F:z: 7.266 BH: -39.99 HE: POWeI'CSctDaFt
4 o1y Frea 24.075 GHz 38,91 dEn
More More
1of 2 1of2
| |

LOW CHANNEL BANDEDGE

OUT-OF-BAND LOW CHANNEL

3 Agilent 18:55:55 Oct 30, 2018 L Measure ¢ Agilent 18:56:28 Oct 30, 2018 L Measure
APYE.9.10191818),19497 AF, Conducted B Mikrl 2.448 25 GHzZ| AP8.9.1(181818),19497 AF, Conducted B Mkrd  25.027 GHz|
Ref 38 dBm #Atten 40 dB 8.12 dBm Meas Off Ref 30 dBm #Atten 40 dB -31.00 dBm Meas Off
+Peak | #Peak [
Log | Log y
10 Channel P L7 Channel P
4B/ . annel Power ey annel Power
Offst b (Offst
10.6 10.6
dB Occupied BH ks s Occupied BH
] ] T 2
1.9 11.9 S B e e
dBm dBm |
#PAvg ACP nPval ACP
Ml 521 : : Start 30 MHz Stop 26,080 GHz : :
53 Fs Multi c;m::: iRes BH 100 kHz WBH 300 kHz  Sweep 2452 5 (8190 proy || TN c;;:::;
aq Marker  Trace Type ¥ Axis Anplitude

£ oE o e o
250k Power Stat : & frea 4800 o 4221 den Power Stat
Swp CCDF] 4 > Freq 25.827 GHz -31.88 dBn CCDF
Center 2.099 00 Gz Span 10 Mz 1”‘0’{3 1"‘;{2
#Res BH 100 kHz #UBH 300 kHz Sweep 1 ms (1681 pts)

| |

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

# Agilent 18:51:45 Oct 38, 2018 L Measure #: Agilent 18:52:18 Oct 30, 2018 L Measure
Pv5.9.1(101618),19497 AT, Conducted B Wkrl 2480 25 GHZ Pv8.5.1(101618,19497 AT, Conducted B Wkrd 24.79% GHz
Ref 38 dBm #Atten 40 dB 6.61 dBm Meas Off Ref 30 dBm #Atten 40 dB -31.67 dBm Meas Off
#Peak | #Peak ‘
Lag " Loy T
10 % Channel P L0 3 Channel P
dB/ annel PFower| 4B/ annel Power
0ffst Offst
10.5 10.6
b Occupied BH ks 4 Occupied BH
Dl z ol A
gé“ 551;3'4 ) il i s s
I m |
e ACP "nggl ACP
Center 2.483 50 GHz Span 10 MHz . . Start 30 MHz Stop 26.400 GHz . .
+Res B 100 kHz WUBH 300 kHz Sweep 1 ms (1601 prs) || UM cg{,ug; WRes BH 100 kHz WJBH 300 Kz Sween 2482 5 (192 pray || AT CF?;:::;
Markar Trace Type X Axis Anplitude Marker Trace Type # Axie Amplitude
1 (5] Freq 2,488 26 GHz B.61 dBm 1 1 Freq 2.488 GHz 5.79 dBm
2 (5] Fi 2,483 74 GH: -48.83 dB 2 1 F 4.968 GH -44.67 dB
3 (&5 F:S 2.483 50 EH; -43.48 dEm Powerc%tnag 3 [&H) FE: 7.448 EH; -41.46 dB: PowercSctDaFt
4 &5 Freg 24.788 GHz -31.67 dBm
More More
1af2 1of2
| |
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REPORT NO: 12563993-E3V2
EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

9.7.4. BLE (2Mbps)

Agilent 19:04:12 Oct 38, 2918 L Measure 4 Agilent 19:94:36 Oct 30, 2018 L Measure
APw8.9.1(191818),18497 AF, Conducted B Mkrl 2.482 @1 GHz| APv3.9.1(191818),19487 AF, Conducted B Mkrd  25.168 GHz|
Ref 38 dBm #Atten 40 dB 7.70 dBm Meas Off Ref 30 dBm #Atten 40 dB -30.29 dBm Meas Off
#Peak #Peak ‘
Log Log I
1
ig/ Channel Power| gg/ Channel Power
0ffst Offst
10.6 10.6
dB Occupied BH s 3 Occupied BH
DI o] o 2
-12.3 12,3 s . S bbafocsat i
dBm dBm 1
4RV ACP \PAv I ACP
Center 2.408 00 GHz Span 18 MHz . . Start 36 MHz Stop 26.600 GHz . .
#Res BH 100 kHz WUBH 300 kHz Sweep 1 ms (1001 grsy || VIO cﬁg:}gﬁ WRes BH 100 kHz WUBH 300 kHz  Sweep 2452 & (8152 pro) || MY CF?;::Z:
Marker  Trace Type X Bxie Anplitude Marker  Trace Type W Axis Amplitude
1 1 Frag 2.482 01 BHz 7.78 dEm 1 o1y Frea 2.482 GHz 4.38 dEn
2 1y F 2.486 B8 GH; -29.23 dB 2 [&5] Fi 4.864 GH: -43.66 db
3 1y F:; 2.486 A8 EH; -29.23 dEz Powerc%tna; 3 [&5] F:z: 7.266 BH: -48.48 HE: POWeI'CSctDBFt
4 o1y Frea 26,168 GHz -38.29 dEn
More More
1of 2 1of2
| |

LOW CHANNEL BANDEDGE

OUT-OF-BAND LOW CHANNEL

3 Agilent 19:07:43 Oct 30, 2018 L Measure ¥ Agilent 19:058:08 0Oct 30, 2018 L Measure
APY8.9.1(101818),19497 AF, Conducted B Mikrl 2.448 @1 GHzZ| APvE.9.1(101818),19497 AF, Conducted B Mkrd  25.039 GHz|
Ref 38 dBm #Atten 40 dB 3.50 dBm Meas Off Ref 30 dBm #Atten 40 dB -31.33 dBm Meas Off
+Peak | #Peak [
Log | Log ‘
. Channel P . : Channel P
4B/ annel Power ey annel Power
Offst (Offst
10.6 10.6
dB Occupied BH ks 4 Occupied BH
] ] 2 2
115 115 T B
dBm dBm I
#PAvg ACP #PAvg I ACP
Ml 521 : : Start 30 MHz Stop 26,080 GHz : :
53 Fs Multi c;m::: iRes BH 100 kHz WBH 300 kHz  Sweep 2452 5 (8190 proy || TN c;;:::;
AAl Marker  Trace Type W Axis Auplitude

o T I e
250k Power Stat : & frea 4800 o T42.55 dBn Power Stat
Swp CCDF 1 1y mg 25.839 GHz -31.33 dBn CCDF
Center 2.099 00 Gz Span 10 Mz 1”‘0’{3 1"‘;{2
#Res BH 100 kHz #UBH 300 kHz Sweep 1 ms (1681 pts)

| |

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

Agilent 19:18:57 COct 38, 2018 L Measure ¥ Agilent 19:11:22 0Oct 30, 2018 L Measure
APv8.9.1(191818),19497 AF, Conducted B Mkl 2,450 80 GHz] APv8.5.1(1818157,19437 AF, Conducted B Wkrd 24.773 GHZ
Ref 38 dBm #Atten 40 dB 7.11 dBm Meas Off Ref 30 dBm #Atten 40 dB -31.14 dBm Meas Off
#Peak | #Peak ‘
Log . Log I
10 Channel P L0 Channel P
B/ annel Power| B/ annel Power
Offst Offst
10.6 10.6
b Occupied BH ks o Occupied BH
] 2 o] 1z
129 : Lo " - Ml St egetn i
I il
e ACP \Prva ACP
Center 2.483 50 GHz Span 10 MHz . . Start 30 MHz Stop 26.400 GHz . .
+Res B 100 kHz WUBH 300 kHz Sweep 1 ms (1601 prs) || UM cg{,ug; WRes BH 100 kHz WJBH 300 Kz Sween 2482 5 (192 pray || AT CF?;:::;
Markar Trace Type X Axis Anplitude Marker Trace Type # Axie Amplitude
1 (5] Freq 2,488 B8 GHz 7.11 dBm 1 1 Freq 2.488 GHz 3.97 dBm
2 (&b} F 2.486 B3 GH; -39.48 dB 2 [&5] F 4.968 GH -44.76 dB
3 (&5 F:Za 2.483 50 EH; -43.82 dEm Powerc%tna"g 3 [&H) FIES 7.448 EH; -41.82 dB: Powercsctnal_s
4 &5 Freg 24.773 GHz -31.14 dBm
More| More
1of2 1of2
| |

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 12563993-E3V2
EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

10. RADIATED TEST RESULTS

10.1. LIMITS AND PROCEDURE

LIMITS

FCC 8§15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uv/m)at 3 m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement
below 1GHz; 1.5 m above the ground plane for measurement 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 pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set

to 30 KHz for peak measurements.

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements and as applicable for average

measurements.

The spectrum from 1 GHz to 18 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band. Below 1GHz and above 18GHz
emissions, the channel with the highest output power was tested.

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.
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

10.2. TRANSMITTER ABOVE 1 GHz

10.2.1. BLE (125kbps)

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

:UL Fremant,5m Chomber A 26 Nov 2818 15:58:49
Restricted Bandedge
Project Number: 12563734

115 Client:Samsung
Config:EUT + Support Equipment
Mode:BLE_2482_1 25Kphs _H
185 Tested by: 10649
95 il
8!: / \\
< Peak Linjt CaBul/m) \
> 7!:
)
[as)
E J
6|:
55 Average Limit (dBuUym) /f
E j ]
FL R TN (N PRI W P L 1T W O (POYY YOORY, ST P TRNT YT [ NTOY VR TTORP TN | RN O PRY Y P00 TP 1) it AT TRRRN PRVPL O
L o L u L L Ll e Y Yl i Ll A Wy i
; . |
fw} A 1 p I
35 Aoy TN ot b Yooyt i e b 4 e LA R M S I
2. 31 18.5MH=z/ 2.415
Frequency (GHz)
Range (GHz) [EE Ref/Attn  Det/Avg Type Sueep Pls  #5wps/fode Fosition Range (6Hz) RBU/UBH Ref/Attn  Det/Avg Type Sueep Pte #5ups/fode Fosition
1:2.31-2.415 INC-E4B) /M 18912 PEAK/Pir Avg(RNS)  Insec(Aute) B0 HAKH 16 degs H | 2:2731-2.415 NC-6BI/M 1B9/12 AUER/Par Avg(RNS)  lwsec(futo) 8080 1BATAUG 116 degs H
Low CH BE - H.TST 38915 28 Dec 2815 Rev 9.5 B1 Dec 2816
Trace Markers
Marker Frequency Meter Det AF T345 Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB) | (dBuv/m) (dBuVv/m) (dB)
1 *2.39 37.7 Pk 31.8 -23 0 46.5 - 74 -27.5 116 104 H
2 *2.362 40.37 Pk 316 -23 0 48.97 - 74 -25.03 116 104 H
3 *2.39 26.75 RMS 31.8 -23 .82 36.37 54 -17.63 - - 116 104 H
4 *2.372 28.09 RMS 31.7 -23 .82 37.61 54 -16.39 - - 116 104 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12563993-E3V2
EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

VERTICAL RESULT

WZKUL Fremant,5m Chomber A 26 Nov 2818 16:86:58
Restricted Bandedge
= Project Number: 12563734
1 Client:Samsung
Config:EUT + Support Equipment
Mode:BLE_2482_125Kphs_U
185 Tested by: 10649
gl:
85
< Peak Limit CcdBulU/m)
> 7!:
3
[as)
o
65
55 Average Limit (dBulym)
2
3 1
45 e g
: : 4
; i ] g
o e S i R
2. 31 18.5MH=z/ 2.415
Frequency (GHz)
Rangs (BHz) RE/UBl Ref/ttn  Det/fvg Type Swezp Pl #owps/lfode FPosition Range (GHz) REW/UBH Ref/Attn  Det/fivg Type Sueep Pts  #5ups/lode  Fosition
Low CH BE - U.TST 38915 28 Dec 2815 Rev 9.5 @i Dec 2HI6
Trace Markers
Marker Frequency Meter Det AF T345 Amp/Cbl/Fitr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuV/m) (dBuV/m) (dB)
2 *2.368 39.26 Pk 31.7 -23 0 47.96 - - 74 -26.04 186 103 Vv
4 *2.382 27.86 RMS 31.7 -23 .82 37.38 54 -16.62 - - 186 103 Vv
1 *2.39 36.06 Pk 31.8 -23 0 44.86 - 74 -29.14 186 103 A
3 *2.39 26.62 RMS 31.8 -23 .82 36.24 54 -17.76 186 103 A
*

RMS - RMS detection

- indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12563993-E3V2

EUT MODEL: SM-G970N

DATE: 1/29/2019

FCC ID: ABLSMG970KOR

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

UL Fremont,5m Chomber A

26 Nov 2818 16:19:58

Restricted Bandedge
Pro ject Number: 12563734

Client:Samsung

Config:EUT + Support Equipment
Mode:BLE_2488_125Kphs_H

185 Tested by: 10649
95 A
8!: /
‘e
~ Peak Limit CdBulU/m)
> 7!:
)
[as)
E /
6|:
U Average Limit CdBul/m)
55
1 2
245 Nttt KL ittt AN biongar e A o A..gﬁuv.' A
35 J =
2.46 18. 3MH=z/ 2.563
Frequency (GHz)
Range (Hz) REU/VEW Ref/Attn  Det/Avg Type Sweap Pls  #swps/fode Position Rangs (6Hz) RBU/ VB Ref/Attn  Det/Avg Type Sueep Pts #5ups/fode Position
1:246-2.563 NC-EB) /M 189/12 PEAK/Pir Avg(RMS)  Insec(Aute) B0 HAKH 116 degs H | 2:2746-2.563 NC-6cB)/M 18912 AUER/Par Avg(RNS) . BIZS/RBU 9080 1BATAUG 116 degs H
High CH BE - H.TST 38915 {1 May 2816 Rev 9.5 B1 Dec 2816
Trace Markers
Marker Frequency Meter Det AF T345 Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m) (dB)
1 *2.484 38.1 Pk 323 -22.9 0 47.5 - - 74 -26.5 116 149 H
3 *2.484 27.26 RMS 323 -22.9 .82 37.48 54 -16.52 116 149 H
4 *2.484 27.32 RMS 323 -22.9 .82 37.54 54 -16.46 - 116 149 H
2 2.538 39.38 Pk 324 -22.8 0 48.98 - 74 -25.02 116 149 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12563993-E3V2
EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

VERTICAL RESULT

1ZKUL Fremant,5m Chomber A 26 Nov 2818 16:30:508
Restricted Bandedge
= Project Number: 12563734
1 Client:Samsung
Config:EUT + Support Equipment
Mode:BLE_2488_125Kphs_U
105 Tested by: 108649
gl:
85
< Peak Limit CdBuU/ind
> 7!:
3
[as)
o
65
Average Limit C(dBUU/m)
55
2
i o)
45 L
3 4
=) =}
35
2.46 18. 3MH=z/ 2.563
Frequency (GHz)
Rangs (BHz) RE/UBl Ref/ttn  Det/fvg Type Swezp Pl #owps/fode FPosition Range (GHz) REW/UBH Ref/Attn  Det/fivg Type Sueep Pts  #5ups/lode  Fosition
High CH BE - U.TST 38915 {1 May 2816 Rev 9.5 B! Dec 2816
Trace Markers
Marker Frequency Meter Det AF T345 Amp/Cbl/Fitr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuV/m) (dBuV/m) (dB)
1 *2.484 36.19 Pk 323 -22.9 0 45.59 - - 74 -28.41 184 114 Vv
3 *2.484 26.95 RMS 323 -22.9 .82 37.17 54 -16.83 - - 184 114 Vv
2 *2.496 38.96 Pk 324 -22.9 0 48.46 - 74 -25.54 184 114 \%
4 2.513 26.87 RMS 324 -22.8 .82 37.29 54 -16.71 - 184 114 \%

*

RMS - RMS detection

- indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

1 UL Fremont,5m Chomber A 26 Nov 2818 13:25:54
Radiated Emissions 3-Meters
185 PF?JE:t Number: 12563734
Client: Samsung
Canfig ELT + Support Equipment
Mode :BLE_2482_125Kpbs
g5 Tested by: 18649
285
Peak Limit CdBuU/m)
75
&
~
S 65
@
o
= Avg Limit (dBul/m)
55
a5 _ k bk s LSS
L 4 L e
1 inipgulil b b
35 s i i PP
PV e o g ”
25
1 18 18
Frequency (GHz)
Range (612) RGN Ref/Attn  Dot/fvg Tupe Sueep Pla  ¥oups/fode  Position Range (610 REW/VBH Ref/Attn  Det/Avg Type Sweep Pto ¥oups/ode  Position
1:1-3 1M(-6dB) /38K 187/14 PEAK/Pur Avg(RMS)  Auto BaAR  MAXH B-36degs H 3318 1M(-6dB) /30K &7/8 PEAK/Pur Avg(RMS)  Auto I8k MAXH B-36Adegs H
. TST 36515 26 Jun 2815 Rev 9.5 @1 Dec 2616
! 1:UL Fremant,5m Chomber A 26 Nov 2818 13:25:54
Rodioted Emissions 3-Meters
185 PF?JE:t Number: 12563734
Client:Samsung
Canfig EUT + Support Equipment
Mode:BLE_2482_125Kpbs
g5 Tested by: 18649
25
Peak Limit CdBul/m)
75
‘e
3 5
3 6
@
<
= FAvg Limit (dBulU/m)
55
4
45 O OO OO U TNt SOOI UUNONUUUN SO USSR SOOI SUOUOT o WITO YO, sk Y
5 6
[m) a
35y
25
1 18 18
Frequency (GHz)
Ranga (GH2) REU/UBH Ref/Atin  Det/fvg Type Sweap Pls  Fowpo/fods Position Range (o) REW/EH Ref/Attn  Deb/fivg Tgpe Suoep Pio  ¥oupo/Mode  Fosition
b TST 3A915 26 Jun 2615 Rev 9.5 @1 Dec 2816

VERTICAL
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REPORT NO: 12563993-E3V2

EUT MODEL: SM-G970N

DATE: 1/29/2019

FCC ID: ABLSMG970KOR

Radiated Emissions

RADIATED EMISSIONS

Markers Frequency Meter Det AF T862 (dB/m) Amp/Cbl/Fitr/Pa DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d(dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuv/m)

2 *4.988 37.24 PK2 343 -27.2 0 44.34 - - 74 -29.66 93 187 H

*4.994 26.39 MAv1 343 -27.2 .82 34.32 54 -19.68 93 187 H
1 1.749 36.12 PK2 29.8 -23 0 42.92 247 125 H
4 1.863 36 PK2 309 -22.9 0 44 324 106 \
5 1.878 35.95 PK2 31 -22.9 0 44.05 121 103 \
6 6.283 34.26 PK2 35.7 -25.1 0 44.86 33 132 \
4 7.752 334 PK2 35.8 -21.7 0 475 167 216 H

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

PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

MID CHANNEL RESULTS

! 1:UL Fremont,5m Chomber A 26 Nov 2818 14:15:085
Radiated Emissions 3-Meters
= Project Number: 12563734
18 Client : Samsung
Canfig ELT + Support Equipment
Mode :BLE_2448_125Kpbs
g5 Tested by: 18649
285
Peak Limit CdBuU/m)
75
&
~
3 65
@
o
= Avg Limit (dBul/m)
55
a5 ITAPRTIEUN 1L kbt b
1 v 2 s 4
DL
Ll
35 TP T WM bl ran ok b
PRI wiaes Rl
25
1 18 18
Frequency (GHz)
Range (612) RGN Ref/Attn  Dot/fvg Tupe Sueep Pla  ¥oups/fode  Position Range (610 REW/VBH Ref/Attn  Det/Avg Type Sweep Pto ¥oups/ode  Position
1:1-3 1N-638) /38 187/1B  PEAK/Pur Fug(RNS)  77nscc(futo) 688D HAXH B-368degs H | 3:3-18 HC-6B)/30k 8778 PERK/Pur Mg@RIS)  574msec(futo) I8k MAKH 8-36fdegs H
. TST 36515 26 Jun 2815 Rev 9.5 @1 Dec 2616
! 1:UL Fremant,5m Chomber A 26 Nov 2818 14:15:85
Rodioted Emissions 3-Meters
= Project Number: 12563734
18 Client : Samsung
Canfig EUT + Support Equipment
Mode:BLE_2448_125Kpbs
g5 Tested by: 18649
25
Peak Limit CdBul/m)
75
‘e
3 5
3 6
@
<
= FAvg Limit (dBulU/m)
55
45 5
q & R
Q
35}
25
1 18 18
Frequency (GHz)
Range (EHz) REU/UB Ref/Mtn  Det/fvg Type Swezp Pls  #awps/fode Fosition Range (GHz) REW/UBH Ref/Mtn  Det/fivg Type Sueep Pte foups/fode  Fosition
be.TST 38915 26 Jun 2015 Rev 9.5 Bf Dec 2816

VERTICAL
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

RADIATED EMISSIONS

Frequency Meter Det AF T862 (dB/m) Amp/Cbl/Fitr/Pa DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
*9.044 32.86 PK2 36.3 -20.4 0 48.76 - - 74 -25.24 3 117 H
*9.046 21.67 MAv1 36.3 -20.3 .82 385 54 -15.5 - - 3 117 H
*8.152 33.24 PK2 35.8 -20.8 0 48.24 - 74 -25.76 162 133 \
*8.153 219 MAv1 35.8 -20.9 .82 37.63 54 -16.37 - - 162 133 \
1.843 36.66 PK2 30.8 -23 0 44.46 - - - - 239 193 \
2.041 37.04 PK2 314 -23.1 0 45.34 - - - - 190 166 H
2.653 38.21 PK2 325 -225 0 48.21 - - - - 79 115 \
5.808 35.14 PK2 35.1 -24.6 0 45.64 - - - - 205 124 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

HIGH CHANNEL RESULTS

! 1:UL Fremont,5m Chomber A 26 Nov 2818 14:51:48
Radiated Emissions 3-Meters
185 PF?JE:t Number: 12563734
Client: Samsung
Canfig ELT + Support Equipment
Mode :BLE_2488_125Kpbs
g5 Tested by: 18649
285
Peak Limit CdBuU/m)
75
&
~
3 s
@
o
= Avg Limit (dBul/m)
55
a5 ] REPRTTITOON |4 o ook bR
3
u% ) i B2
i v
35 L TN TRTORROIE TR MO
A Woado f
25
1 18 18
Frequency (GHz)
Range (612) RGN Ref/Attn  Dot/fvg Tupe Sueep Pla  ¥oups/fode  Position Range (610 REW/VBH Ref/Attn  Det/Avg Type Sweep Pto ¥oups/ode  Position
1:1-3 1N-638) /38 187/1B  PEAK/Pur Fug(RNS)  77nscc(futo) 688D HAXH B-368degs H | 3:3-18 HC-6B)/30k 8778 PERK/Pur Mg@RIS)  574msec(futo) I8k MAKH 8-36fdegs H
. TST 36515 26 Jun 2815 Rev 9.5 @1 Dec 2616
! 1:UL Fremant,5m Chomber A 26 Nov 2818 14:51:48
Rodioted Emissions 3-Meters
185 PF?JE:t Number: 12563734
Client:Samsung
Canfig EUT + Support Equipment
Mode :BLE_2488_125Kpbs
g5 Tested by: 18649
25
Peak Limit CdBul/m)
75
‘e
3 5
3 6
@
<
= FAvg Limit (dBulU/m)
55
45
5
2.6
a S|
35 7 B
25
1 18 18
Frequency (GHz)
Range (EHz) REU/UB Ref/Mtn  Det/fvg Type Swezp Pls  #awps/fode Fosition Range (GHz) REW/UBH Ref/Mtn  Det/fivg Type Sueep Pte foups/fode  Fosition
be.TST 38915 26 Jun 2015 Rev 9.5 Bf Dec 2816

VERTICAL
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REPORT NO: 12563993-E3V2
EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

RADIATED EMISSIONS

Markers Frequency Meter Det AF T862 (dB/m) Amp/Cbl/Fitr/Pa DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
4 *1.452 36.25 PK2 28.7 -23.2 0 41.75 - - 74 -32.25 74 192 A
*1.453 24.04 MAv1 28.7 -23.1 .82 30.47 54 -23.53 - - 74 192 A
3 * 8.487 32.68 PK2 35.8 -21.2 0 47.28 - 74 -26.72 253 162 H
*8.485 21.08 MAv1 35.8 -21.2 .82 36.51 54 -17.49 - 253 162 H
1 1.869 37.08 PK2 31 -22.9 0 45.18 335 155 H
5 6.144 346 PK2 355 -24.5 0 45.6 198 119 A
2 6.462 33.96 PK2 35.8 -23.8 0 45.96 154 278 H
6 6.589 33.25 PK2 35.6 -24.2 0 44.65 195 173 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

10.2.2. BLE (500kbps)

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

1ZZUL Fremont,5m Chamber B f Nov 2818 16:12:15
Restricted Bandedge
- Pro ject Number:12563734
N Client: Semsung
Config:EUT + Support Equipment
Mode :BLE_24B2_H_ 508 Kbps
195 Tested by: 19438 ER
o5 I
85
< Peck Limit C(dBuU/m)
> 7!:
5
@
3 /
6!:
55 Average Limit CdBul/m) /(
7 .}VJ
Inndebttt homderitorb bt o b b sl VT T AL TP AURTYY NACIOTL STOR T UN TR S RO T S AT
45 , Yl il A h il i Wil q i
. S
R Mg e
3!:
2. 31 18 . 5MHz/ 2.415
Frequency (GHzJ
Range (6z) REU/UB Ref/Attn  Det/Avg Tupe Susep Pte  #5upc/Mode FPosition | Renge (6Hz) RBU/UB Ref/Atin  Det/fvg Tupe Susep Pte  #5ups/Mods  Fosition
1:2:31-2,415 NC-BAB)/AN 189/12  PEAK/Pur Avg(RMS)  Inocclfuta)  BEBD  MAXH 220 dega I 2i2.d1-2.415 MGG/ 163/12  AVER/Pur AvgiRMS)  Inccc(fubo) 9009 1GWTAUS 220 dege H
Lou CH Bondedge - H.TST 38915 28 Dec 2815 Rev 9.5 B1 Dec 2016
Trace Markers
Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB) | (dBuv/m) (dBuVv/m) (dB)
1 *2.39 35.66 Pk 323 -20.7 0 47.26 - - 74 -26.74 220 134 H
2 *237 38.91 Pk 323 -20.7 0 50.51 - - 74 -23.49 220 134 H
3 *2.39 25.8 RMS 323 -20.7 2.52 39.92 54 -14.08 - - 220 134 H
4 *2.38 26.81 RMS 323 -20.7 2.52 40.93 54 -13.07 - - 220 134 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

VERTICAL RESULT

UL Fremont,5m Chamber B 1 Nov 2018 16:19:47

Restricted Bondedge

- Project Number: 12563437
1 Client:Samsung

Config:EUT + Support Equipment
Mode :BLE_2482_U_588 Kbps

185 Tested by: 19488 ER
95
85
‘e : :
~ Peak Limit (dBuU/m)
3 75
fosl
v
61:
55 Average kLimit CdBuli/m)
2
e |
45 °
a 3
@ &
31:
2.31 18 . 5MHz/ 2.415
Frequency (GHzJ
Range (Gz) REI/UBW Ref/Attn  Det/fvg Tupe Sueep Pte #oups/Mode Fosition | Range (BHz) RBU/UBl Ref/Atin Det/Avg Tupe Sueep Pts  #Sups/fiode Fosition
Lou CH Bondedge - U.TST 38915 28 Dec 2815 Rev 9.5 @1 Dec 2816
Trace Markers
Marker Frequency Meter Det AFT863 Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuVv/m) (dBuv/m) (dB)
1 *2.39 35.48 Pk 323 -20.7 0 47.08 - - 74 -26.92 177 112 A
2 *2.368 38.1 Pk 323 -20.7 0 49.7 - - 74 -24.3 177 112 A
3 *2.39 25.75 RMS 323 -20.7 2.52 39.87 54 -14.13 - - 177 112 v
4 *2.375 26.77 RMS 323 -20.7 2.52 40.89 54 -13.11 - - 177 112 A

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

WZRUL Fremont,5m Chamber B I Nov 2818 16:38:13
Restricted Bondedge
= Project Number: 12563437
I Client:Samsung
Config:EUT + Support Equipment
Mode : BLE_2480_H_500 Kbps
195 Tested by: 13438 ER
\
95 /
85 \f
G
~ Peok Limit C(dBulU/im)
= 71:
2 |
@
il
65 [
/} Average Limit (dBuU/m)
55 I =
N 2
AN | Al R P TVT o VPR PRI | T Y R SURW TR Y V3 VI TOPRY P Lo Bortoribinceadts Mook dirbh bt st
i ol ful O W Gy Y WMl e
45 f \ s
)
Al A Nt et O 'Wg“n*vw\lv T T g e W‘.‘JM/?MT«WMM‘JW' N s
3|:
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Range (Gfiz) REU/UBW Ref/Atin  Det/fvg Tupe Sueep Pte #sups/Mode Fosition | Ronge (BHz) RBU/ VBl Ref/Atin Det/Avg Tuype Sueep Pts #oups/fiode Fosition
112,462,563 NC-EB)/3M 189/12 PEAK/Pur vg(RMS)  fnsecCAuta) 898D MAXH 220 degs I 2:2.46-2,563 1M(-6B>/3M B9/12 AVER/Pur Avg(RNS)  fnsecCfuto) 8080  1BBTAUG 220 degs K
High CH Bandedge - H.TST 38915 28 Dec 2015 Rev 9.5 @1 Dec 2816
Trace Markers
Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuV/m) (dBuV/m) (dB)
1 *2.484 35.76 Pk 32,6 -20.3 0 48.06 - - 74 -25.94 220 164 H
3 *2.484 26.25 RMS 326 -20.3 2.52 41.07 54 -12.93 - 220 164 H
4 2.541 27.12 RMS 32.7 -20.4 2.52 41.94 54 -12.06 - - 220 164 H
2 2.558 38.41 Pk 32.7 -20.6 0 50.51 - - 74 -23.49 220 164 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

VERTICAL RESULT

WZKUL Fremont,Sm Chamber B 1 Nov 2818 16:37:42
Restricted Bondedge
= Project Number: 12563437
1 Client:Samsung
Config:EUT + Support Equipment
Mode :BLE_2480_U_500 Kbps
185 Tested by: 194387 ER
95
85
‘e -
> Pecok Limit (dBuU/im)
3 75
fosl
v
61:
Average Limit (dBuU/m)
51:
1, =]
&
45 7
=
31:
2.46 18. 3MHz/ 2.563
Frequency (GHzJ
Range (Gz) REI/UBW Ref/Attn  Det/fvg Tupe Sueep Pte #oups/Mode Fosition | Range (BHz) RBU/UBl Ref/Atin Det/Avg Tupe Sueep Pts  #Sups/fiode Position
High CH Bandedge - U.TST 38915 28 Dec 20815 Rev 9.5 @1 Dec 2816
Trace Markers
Marker Frequency Meter Det AFT863 Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuVv/m) (dBuv/m) (dB)
1 *2.484 36.24 Pk 32,6 -20.3 0 48.54 - - 74 -25.46 175 139 A
3 *2.484 26.76 RMS 32,6 -20.3 2.52 41.58 54 -12.42 - - 175 139 A
4 *2.484 27.22 RMS 32,6 -20.3 2.52 42.04 54 -11.96 - - 175 139 v
2 2.535 38.62 Pk 32.7 -20.3 0 51.02 - - 74 -22.98 175 139 A

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12563993-E3V2
EUT MODEL: SM-G970N

DATE: 1/29/2019

FCC ID: ABLSMG970KOR

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

:UL Fremont,5m Chamber B

I Nov 2018

15:27:34

"

Rodioted Emissions 3-Meters
= Project Number:12563437
10 Client: Somsung
Config:EUT + Support Equipment
Mode BLE_2402_588 Kbps
5 este :
T d by: 19498 ER
SI:
Peok Limit (dBul/m?
7|:
‘e
3 5
s 6
@
e
~ Avg Limit (dBulU/m)
55
45 3
BKWWWW i "'M'AML
75
1 18 18
Frequency (GHz2
Range (GHz) REI/UBU Ref/Attn  Dei/fvg Tpe Sueep Pts  ¥Swpo/Mode FPosition | Range (Bi2) REU/ VBl Ref/Attn  Det/Avg Type Sucep Pto ¥Sups/Mods Position
1:1-3 M(-6dB)/30k  87/8 PEAK/Pur Fvg(RMS)  7Tnsec(futo) GOAE  MAXH B-36Adegs [ 3:3-18 IM(-6dB)/30k 87/ PEAK/Pur Avg(RMS)  574nsecCfuto) 1Bk MAXH B-360degs H

BLE 24@2 500 Kbps DAT 12746 19 Mar 2018

Rev 9.5 A1 Dec 2016

HORIZONTAL

Ww:UL Fremont,5m Chamber B f Nov 2818 15:27:34
Rodioted Emissions 3-Meters
Pro ject Number: 12563437
185 Client: Somsung
Config:EUT + Support Equipment
Mode BLE_2402_508 Kbps
g5 Tested by: 19498 ER
85
Peak Limit (dBuU/m)
75
I
3 5
= 6
@
-
~ Avg Limit (dBulU/m)
55
6
45 =R
5
a
35
2
2
25
1 =] 18
Fregquency (GHz2
Range (6Hz) REU/UB Ref/Attn  Det/Avg Tupe Sueep Pts  #5ups/Mode Position | Renge (6Hz) RBU/UB Ref/ftin  Det/Avg Tupe Suzep Pte  #oups/Mods  Position

BLE 24@2 500 Kbps DAT 12746 19 Mar 2018

Rev 9.5 @1 Dec 2016

VERTICAL
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

RADIATED EMISSIONS

Frequency Meter Det AF T863 (dB/m) Amp/Cbl/Fitr/Pa DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity

(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)

(dBuv) (dBuV/m)

*1.298 30.18 PK2 28.4 2215 0 37.08 - - 74 -36.92 237 128 H
*1.298 18.72 MAv1 28.4 -21.6 2.52 28.02 54 -25.98 - - 237 128 H
*1.19 30.89 PK2 28.1 <222 0 36.79 - 74 -37.21 156 160 \
*1.19 19.54 MAv1 28.1 -222 2.52 27.94 54 -26.06 - - 156 160 \
* 4.805 38.82 PK2 34 -29 0 43.82 - - 74 -30.18 95 381 H
*4.804 27.3 MAv1 34 -29 2.52 34.8 54 -19.2 - 95 381 H
*11.455 33.78 PK2 384 -21.8 0 50.38 - - 74 -23.62 200 344 H
*11.456 2234 MAv1 384 -21.8 2.52 41.44 54 -12.56 - 200 344 H
* 4.805 39.29 PK2 34 -29 0 44.29 - - 74 -29.71 283 333 \
*4.804 28.34 MAv1 34 -29 2.52 35.84 54 -18.16 - 283 333 \
*11.81 33.92 PK2 39.1 -213 0 51.72 - - 74 -22.28 336 178 \
*11.81 21.99 MAv1 39.1 -213 2.52 42.29 54 -11.71 - 336 178 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12563993-E3V2

EUT MODEL: SM-G970N

DATE: 1/29/2019

FCC ID: ABLSMG970KOR

MID CHANNEL RESULTS

T ~UL Fremont,5m Chomber B 2 Nov 2818 B89:85:59
Radioted Emissions 3-Meters
185 PV‘?JED’. Number: 12563437
Client :Samsung
ConfigEUT + Support Equipment
Mode :BLE_2448_5808 Kbps
g5 Tested by: 19438 ER
8|:
Peak Limit (dBul/m)
75
‘e
3 5
3 6
o
el
~ Avg Limit (dBulU/m)
55 =
5 _ ™
4 g - M
1 L mm‘w’.
= Q kel e A "
i ANA A s ' )
25
1 ] 18
Frequency (GHz)
Range (6Hz) REUAVEH Ref/Rttn  Dst/Avg Tupe Sueep Pls  Fups/fiods Position Fange (6H) REW/UH Ref/Attn  Dst/Avg Type Sueep Pts Houps/fiods  Position
1:1-3 1H(-648) /30 87/D PEAK/Por Avg(RS)  7Tnsec(futc) GOE  HAXH B-J6Bdegs H | 3:3-18 HC-60B) /3 8778 PERK/Pur Avg(RHS)  STdnsec(iuto) I8k MMM 8-368degs H
FCC Part!5C 2.46Hz RSE.TST 12746 19 Mar 2018 Rev 9.5 B1 Dec 2816
" UL Fremont,5m Chamber B 2 Nov 2818 B89:05:59
Rodioted Emissions 3-Meters
185 PY‘\?JEDL Number: 12563437
Client:Samsun
Config EUT + Support Equipment
Mode :BLE_2440_580 Kbps
g5 Tested by:194388 ER
8|:
Peak Limit (dBulU/m)
75
A
E
~
3 ss
o
T
~ Avg Limit (dBuYU/m)
5|:
4;
5 2
0
3|: ..... L
2
[e)
25
1 18 18
Frequency (GHz)
Range (6Hz) REUAVE Ref/Attn  Det/Avg Tupe Sueep Fls foups/fiods Fosition Fange (6Hz) REW/ BN Ref/Attn  Dot/Avg Type Sweep Pts foups/fiods Fosition
FCC Part1SC 2.46Hz RSE.TST 12746 19 Mar 2018 Rev 9.5 B1 Dec 2816

VERTICAL
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

RADIATED EMISSIONS

Frequency Meter Det AF T863 Amp/Cbl/Fitr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
*1.131 31.42 PK2 27.5 -22.5 0 36.42 - 74 -37.58 218 225 \%
*1.132 19.79 MAv1 27.5 -22.5 2.52 27.29 54 -26.71 - - 218 225 \%
*7.669 36.25 PK2 36.4 -25.9 0 46.75 - - 74 -27.25 149 276 H
*7.67 25.69 MAv1 36.4 -25.9 2.52 38.69 54 -15.31 - - 149 276 H
*8.318 36.26 PK2 36.3 -24.9 0 47.66 - - 74 -26.34 336 138 H
*8.318 24.55 MAv1 36.3 -24.9 2.52 38.45 54 -15.55 - 336 138 H
*3.799 39.83 PK2 334 -30.3 0 42.93 - - 74 -31.07 251 180 \
*3.799 28.98 MAv1 334 -30.3 2.52 34.58 54 -19.42 - 251 180 \
*5.078 39.47 PK2 34.5 -28.6 0 45.37 - - 74 -28.63 309 112 \%
*5.078 26.89 MAv1 345 -28.6 2.52 35.29 54 -18.71 - - 309 112 \
2.188 29.95 PK2 314 -20.7 0 40.65 - - - - 59 170 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12563993-E3V2

EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

HIGH CHANNEL RESULTS

~UL Fremont,5m Chomber B

2 Nov 2818 89:45:08

I

Project Number: 12563437

Radioted Emissions 3-Meters

185 Client:Semsung
Config:EUT + Support Equipment
Mode :BLE_2488_508 Kbps
95 Tested by: 19438 ER
8|:
Peak Limit (dBul/m)
75
‘e
3 5
5 6
o
el
~ Avg Limit (dBulU/m)
55 =
. ‘M
4 4 “dﬂ«“““hﬂ*ﬂn’,
3 N b mw
1 e 2
Hatthas o

25

BKM

18

Frequency (GHz)

RBUABY

Range (6H2)
1:4-3 1H(-6d8) /30K

87/8

Ref/fittn  Det/fvg Type
PEAK/Pur fvg RS)

Sueep
TTnsec(h

Pis  #Swps/Mode Position

Range (6z)
to) 6038 HAXH B-360degs H | 3:3-18

RBU/VBLI Ref/Attn
MC-6B)/38k  87/8

Det/fvg Type
PERK/Pur fvg(RHS)

Sueep Pts Houps/fode Fosition
STansec(futo) 18k HAYH 8-360dege H

FCC Parti5C 2.46Hz RSE.TST 12746 19 Mar 2818

HORIZONTAL

Rev 9.5 81 Dec 2816

11:UL Fremont,5m Chomber B 2 Nov 2818 B89:45:08
Rodioted Emissions 3-Meters
185 PY‘\?JEDL Number: 12563437
Client:Samsun
Config EUT + Support Equipment
Mode :BLE_2480_580 Kbps
g5 Tested by:194388 ER
8|:
Peak Limit (dBulU/m)

75
A
E
~
3 ss
o
T
~ Avg Limit (dBuYU/m)

5|:

4;

5 6
2 o 2
35 2
25
1 18 18
Frequency (GHz)
Range (6Hz) REUAVE Ref/Attn  Det/Avg Tupe Sueep Fls foups/fiods Fosition Fange (6Hz) REW/ BN Ref/Attn  Dot/Avg Type Sweep Pts foups/fiods Fosition
FCC Part1SC 2.46Hz RSE.TST 12746 19 Mar 2018 Rev 9.5 B1 Dec 2816

VERTICAL
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

RADIATED EMISSIONS

Frequency Meter Det AF T863 Amp/Cbl/Fitr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity

(GHz) Reading (dB/m) Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)

(dBuv) (dBuV/m)

*2.276 30.05 PK2 318 -20.5 0 41.35 - - 74 -32.65 148 187 \%
*2.274 18.53 MAv1 318 -20.6 2.52 32.23 54 -21.77 - - 148 187 \%
*4.229 39.19 PK2 336 -29.3 0 43.49 - - 74 -30.51 210 248 H
*4.228 28.41 MAv1 336 -29.3 2.52 35.21 54 -18.79 - - 210 248 H
*7.577 37.99 PK2 36.3 -27.2 0 47.09 - - 74 -26.91 117 241 H
*7.577 26.02 MAv1 36.3 -27.2 2.52 37.62 54 -16.38 - 117 241 H
*4.962 38.35 PK2 345 -29.4 0 43.45 - - 74 -30.55 188 119 \
*4.959 29.07 MAv1 345 -29.5 2.52 36.57 54 -17.43 - 188 119 \
*7.405 36.76 PK2 36.2 -26.4 0 46.56 - - 74 -27.44 145 310 \%
*7.404 24.98 MAv1 36.2 -26.4 2.52 37.28 54 -16.72 - - 145 310 \

1.906 29.54 PK2 311 -20.6 0 40.04 - - - - 257 149 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ASBLSMG970KOR
10.2.3. BLE (IMbps)

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

12:UL Fremont,5m Chomber B 31 Oct 2018 11:39:52
Restricted Bondedge
= Project Number: 12563437
I Client:Samsung
Config:EUT + Support Equipment
Mode:BLE_2482_H_1Mbps
185 Tested by: 19438 ER
i
) {, “\
85 \
N Peak Limjt CdBuU/m / }‘\
3 75 f
1]
’ |
65 =
55 Average Limit (dBuUym) /‘J \
2 ){ } \
URARRSURTIPIIN AR R T et b ettt kb nsatlned AT AR AR [Ty } \'W‘WNM
45y ! A i g ¥ y 4 Wl i
4 | \
DA A A s A A A gAY I st A DB AP 'r»,:»v.wi@/w@ﬂ i Asa Doty
35
2.31 4. 5MH=/ 2.415
Frequency (GHz)
Range (EHz) D Ref/Attn  Det/Avg Type Suesp Pls  #ups/fode Fosition Range (GHz) N Ref/Attn  Det/Avg Type Sweep Pts  45ups/fode Fosition
1:2.31-2.415 NC-6dB)/M  189/12 PEAK/Pur Avg(RHS)  Insec(Auto)  BOED  HAKH B degs H | 2:2.31-2.415 HC-6B)/M  1B9/12 AJER/Fur Avg(RMS) Twsec(futo) BOBB 1BBTAUG 228 degs H
Low CH Bandedge - H.TST 38915 28 Dec 2015 Rev 9.5 B1 Dec 2816
Trace Markers
Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m) (dB)
1 *2.39 35.17 Pk 323 -20.7 0 46.77 - 74 -27.23 228 113 H
2 *2.361 38.42 Pk 32.2 -20.7 0 49.92 - - 74 -24.08 228 113 H
3 *2.39 25.14 RMS 323 -20.7 2.19 38.93 54 -15.07 - - 228 113 H
4 *2.388 26.67 RMS 323 -20.7 2.19 40.46 54 -13.54 - - 228 113 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

VERTICAL RESULT

<UL Fremont,5m Chomber B 31 Oct 2818 11:58:55

Restricted Bondedge

- Project Number: 12563437

N Client:Samsung

Config:EUT + Support Equipment
Mode:BLE_2482_U_1Mbps

185 Tested by:19498 ER
gl:
85
N Peak Limjt CdBuU/m
> 71:
3
m
o
6!:
55 Avercge Limit (dBuUym:
2
@) I
45 o |
a 3
&
35
2,31 18.5MH=z/ 2.415
Frequency (GHz)
Range (BHz) REU/UB Ref/ALtn  Det/Avg Type Sueep Pls  ¥oups/fode Fosition Range (GHz) RBU/VB Ref/Attn  Det/Avg Type Sweep Pts  #5ups/fode Fosition
Low CH Bandedge - U.TST 38915 28 Dec 2015 Rev 9.5 B1 Dec 2816
Trace Markers
Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuV/m) (dBuV/m) (dB)
1 *2.39 35.67 Pk 323 -20.7 0 47.27 - - 74 -26.73 152 115 v
2 *2.34 38.06 Pk 321 -20.7 0 49.46 - - 74 -24.54 152 115 v
3 *2.39 25.34 RMS 323 -20.7 2.19 39.13 54 -14.87 - - 152 115 A
4 *2.357 27.21 RMS 322 -20.8 2.19 40.8 54 -13.2 - - 152 115 A

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12563993-E3V2
EUT MODEL: SM-G970N

DATE: 1/29/2019

FCC ID: ABLSMG970KOR

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

12:UL Fremont,5m Chomber B 31 Oct 2B18 13:36:47
Restricted Bondedge
= Project Number: 12563437
1 Client:Samsung
Config:EUT + Support Equipment
Mode:BLE_24B8_H_1Mbps
185 Tested by: 19438 ER
F\‘
95
%
85 {‘
‘e
S /} \ Peak Limit (dBulU/ind
> 7!:
3 f\ 1
1]
s } \
65 }
N Average Limit CdBuU/m)
5!: Il
WiRL :
b . bbbt b ik Dttt b e Lt o b i et )bl b el ks b e
4 iy ! QAL L ¥ odl aia L . v 4 APy
4|: / \
| \ 3 4
v.«,.ﬁ.,‘.,mu,‘ﬂ,.ﬂw‘,‘,»,ww‘mw‘ﬂ,,; u\mw‘"’* "“D"W‘-ﬁw’n‘m A A TN A AN AP g AR st ot ey i e \wM,/w‘.mW\-‘ et Pl -‘J\WW""N’*’"\N*VW‘# AV bl
35
2.46 18 3MHz/ 2.563
Frequency (GHz)
Range (BHz) O Ref/Attn  Det/Avg Type Suesp Pls  Fups/fode Fosition Range (GHz) E Ref/Attn  Det/Avg Type Sweep Pt 45ups/Mlade
1:2.46-2.563 HC-6dB)/  109/12  PEAK/Pur Avg(RHS)  lnsec(Auto)  BOBD  HAKH 208 degs H | 2:2.46-2.53 MC6BI/M  1B9/12 AUER/Pur Avg(RUS)  Tesec(futo) 8008 1BBTAUG
High CH Bondedge = H.TST 38915 28 Dec 2815 Rev 9.5 @1 Dec 2816
Trace Markers
Marker Frequency Meter Det AFT863 Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m) (dB)
1 *2.484 36.56 Pk 32,6 -20.3 0 48.86 - 74 -25.14 218 147 H
2 *2.498 38.45 Pk 32.7 -20.5 0 50.65 - - 74 -23.35 218 147 H
3 *2.484 26.02 RMS 326 -20.3 2.19 40.51 54 -13.49 - 218 147 H
4 2.537 26.95 RMS 32.7 -20.3 2.19 41.54 54 -12.46 218 147 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12563993-E3V2

EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

VERTICAL RESULT

IZ:UL Fremont,S5m Chomber B 31 Oct 2P18 13:53:28
Restricted Bondedge
= Project Number: 12563437
N Client:Samsung
Config:EUT + Support Equipment
Mode:BLE_2488_U_1Mbps
185 Tested by: 19438 ER
gl:
85
e )
5 _ Peak Limit (cdBuU/m)
3 7
m
o
6|:
Average Limit CdBulU/m)
55
1 o)
7 |
5
4 E 4
2 Q
35
2.46 18.3MH=z/ 2.563
Frequency (GHz)
Range (BHz) REU/UB Ref/ALtn  Det/Avg Type Sueep Pls  ¥oups/fode Fosition Range (GHz) RBU/VB Ref/Attn  Det/Avg Type Sue Pts  #5ups/fode Fosition
High CH Bondedge - U.TST 38915 28 Dec 2815 Rev 9.5 B1 Dec 2816
Trace Markers
Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m) (dB)
1 *2.484 36.11 Pk 32,6 -20.3 0 48.41 - 74 -25.59 187 115 v
2 *2.496 38.7 Pk 32.7 -20.5 0 50.9 - - 74 -23.1 187 115 v
3 *2.484 26.16 RMS 32,6 -20.3 2.19 40.65 54 -13.35 187 115 A
4 2.515 27.18 RMS 32.7 -20.5 2.19 41.57 54 -12.43 187 115 A

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12563993-E3V2
EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

H:UL Fremont,5m Chamber B 31 Oct 2018 15:12: 11
Rodicted Emissions 3-Meters
= Pro ject Number: 12563437
18 Client: Somsung
Config:EUT + Support Equipment
Mode :BLE_2482_[Mops
95 Tested by: 19498 ER
8:
Peak Limit (dBuU/m)
7:
‘e
3 5
5 6
@
o
~ Avg Limit (dBulU/m)
55
a5 5 M
iy
4 y ™ " "
s e
35 A, e prrmIon W
WMWMW st o
25
1 18 18
Frequency (GHz)
Range (GHz) REU/UBN Ref/Attn  Det/fvg Type Susep Pts #Swpe/Mods Fosition | Range (B2 REW/VE Ref/Attn  Det/fvg Type Susep Pt 5ups/fode Position
1:1°3 1H(-6d8)/38  B1/8 FERK/Pur Avg(RIS)  7Tnsec(uto) 6000 HAX B-36Bdegs |  3:3-18 (-648/3k 87/ PEAK/Pur Avg(RHS)  S57dnsec(Auto) 18k HAXH 8-360degs H

FCC Part15C 2.4GHz RSE.TST 12746 19 Mor 2018

HORIZONTAL

Rev 9.5 @1 Dec 20816

H':UL Fremont,5m Chomber B 31 Dct 2818 1512011
Rodioted Emissions 3-Meters
185 Project Number: 12563437
Client : Samsung
Config:EUT + Support Equipment
Mode :BLE_24B2_[Mops
g5 Tested by: 19498 ER
35
Peal mit (dBulU/m)
7:
‘e
3 5
s 6
@
o
~ Avg Limit (dBuU/m)
55
45
1
o 6
31: A e
o
°5
1 18 18
Frequency (GHz)
Range (GH) REU/UBH Ref/Attn  Det/fvg Tope Suecp Pto ¥owps/ods FPosition | Range (i) REW/UE Ref/Atin  Det/fvg Type Sucep Pte  #ups/fode Position
FCC Part1SC 2.4GHz RSE.TST 12746 19 Mar 2018 Rev 9.5 B1 Dec 2816

VERTICAL
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

RADIATED EMISSIONS

Frequency Meter Det AF T863 Amp/Cbl/Fitr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity

(GHz) Reading (dB/m) Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)

(dBuv) (dBuV/m)

*1.566 29 PK2 27.7 -20.9 0 35.8 - 74 -38.2 273 135 H
*1.565 17.68 MAv1 27.7 -20.9 2.19 26.67 54 -27.33 - - 273 135 H
*1.046 30.08 PK2 27.5 -22.9 0 34.68 - - 74 -39.32 217 157 \
*1.048 18.88 MAv1 27.5 -22.9 2.19 25.67 54 -28.33 - - 217 157 \
*1.111 30.27 PK2 27.3 -22.7 0 34.87 - - 74 -39.13 110 136 \%
*1.111 18.75 MAv1 27.3 -22.7 2.19 25.54 54 -28.46 - 110 136 \
*4.19 39.71 PK2 336 -29.6 0 43.71 - - 74 -30.29 29 269 H
*4.19 26.96 MAv1 336 -29.6 2.19 33.15 54 -20.85 - 29 269 H
* 4.804 38.52 PK2 34 -29 0 43.52 - - 74 -30.48 117 221 H
*4.804 27.39 MAv1 34 -29 2.19 34.58 54 -19.42 - - 117 221 H
*3.355 39.6 PK2 329 -30.5 0 42 - - 74 -32 170 130 \
*3.355 28.08 MAv1 329 -30.5 2.19 32.67 54 -21.33 - - 170 130 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average

Page 74 of 101

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 771-1000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 12563993-E3V2
EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

MID CHANNEL RESULTS

| 1:LJL Fremont,5m Chamber B 31 Oct 2018 14:36:59
Rodicted Emissions 3-Meters
185 Pro ject Number: 12563437
Client: Somsung
Config EUT + Suppert Equipment
Mode :BLE_2448_ 1 Mbps
95 Tested by: 19438 ER
85
Peok Limit (dBulU/m)
75
‘e
~
S 65
@
o
° Avg Limit (dBul/m)
55
45
3 i i
35 . m ! L e
MMM e o
25
1 18 18
Frequency (GHz)
Rarge (GH) ROU/UBN Ref/tin  Del/fvg Tgpe Sueep Pts  ¥owps/Mode Position | Range (D) REWUB Ref/Btin  Det/fvg Type Saec Pts  Toups/Mode Position
1:1-3 IHC-6d8)/38  87/8 FEAK/Pur Avg(RHS)  77nsecCAuto) 6080 MAX 3:3-18 IM(-6dB2/30k  67/8 PERK/Pur Avg(RNS)  S7dnsectAuto) 18k HAXH 8-360degs H
FCC Part15C 2.4GHz RSE.TST 12746 19 Mor 2018 Rev 9.5 @1 Dec 20816

HORIZONTAL

| M__\UL Fremont,5m Chamber B 31 Dct 2818 14:36:59
Rodioted Emissions 3-Meters
185 Project Number: 12563437
Client : Somsung
Conf g EUT + Support Ecuipment
Mode :BLE_2448_1Mbps
g5 Tested by: 19498 ER
85
Peak Limit C(dBuU/m)
7|:
T
S [
2 6
o
<
~ Avg Limit (dBuU/m)
5|:
5 L
4 5]
]
2 5
35 o Q
ZI:
1 18 18
Frequency (GHz)
Range (6z) REU/UBH Ref/Attn  Det/fvg Tupe Sucep Pts ¥owpsfiiods FPosition | Renge (BiD) ] Ref/Attn  Det/fvg Type Sacep Pts  foups/liode Position
FCC Part1SC 2.4GHz RSE.TST 12746 19 Mar 2018 Rev 9.5 B1 Dec 2816

VERTICAL
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

RADIATED EMISSIONS

Frequency Meter Det AF T863 Amp/Cbl/Fltr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity

(GHz) Reading (dB/m) Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)

(dBuv) (dBuV/m)

*1.116 30.68 PK2 27.4 -22.5 0 35.58 - 74 -38.42 290 178 H
*1.117 19.18 MAv1 27.4 -22.4 2.19 26.37 54 -27.63 - - 290 178 H
*1.133 31.07 PK2 27.6 -225 0 36.17 - - 74 -37.83 205 240 \
*1.133 19.21 MAv1 27.6 -225 2.19 26.5 54 -27.5 - - 205 240 \
*3.977 38.69 PK2 33.4 -30.3 0 41.79 - 74 -32.21 119 139 H
*3.98 28.13 MAv1 33.4 -30.4 2.19 33.32 54 -20.68 - 119 139 H
*7.549 37.19 PK2 36.2 -27 0 46.39 - - 74 -27.61 264 174 H
*7.548 24.91 MAv1 36.2 -27 2.19 36.3 54 -17.7 - 264 174 H
*3.859 39.59 PK2 33.4 -29.9 0 43.09 - - 74 -30.91 193 138 \%
*3.859 283 MAv1 33.4 -29.8 2.19 34.09 54 -19.91 - 193 138 \
*9.077 35.38 PK2 36.8 -24.7 0 47.48 - - 74 -26.52 336 265 \
*9.077 24.05 MAv1 36.8 -24.7 2.19 38.34 54 -15.66 - 336 265 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12563993-E3V2
EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

HIGH CHANNEL RESULTS

| 1:UL Fremont,5m Chomber B 31 Oct 2818 13:59:29
Rodioted Emissions 3-Meters
185 PFF\Ject Number: 12563437
Client:Somsung
Config EUT + Support Equipment
Mode :BLE_2488_ 1 Mbps
g5 Tested by:19498 ER
8|:
Peak Limit (dBul/m>
7:
e
3 5
3 6
fus]
& >
S Avg Limit (dBul/m)
5|:
™ M
45 o > W
D
N o
35 3 sl L ekt el . v‘
W/\)\MW.WMW e
o5
1 14 18
Frequency (GHz)
Range (6Hz) REU/UEU Ref/Altn  Det/Avg Tupe Seeep Plo  Fups/ods Position Fonge (6H2) REW/VB Ref/Attn  Det/Avg Type ) Pts Houpo/fiods  Position
1:1-3 1H-608)/38k 61/ PEAK/Pur Avg(RNS)  7Tusec(futo) 608D HAXH B-36Bdegs H | 3:3-18 HG-68)/30k 87/ PERK/Pur Avg(RHS)  STdnsec(Auto) 18k HAXH 8-36degs H
FCC Part1SC 2.46Hz RSE.TST 12746 19 Mar 2018 Rev 9.5 B1 Dec 2016
| 1:LJL Fremont,5m Chomber B 31 Oct 2818 13:59:29
Rodioted Emissions 3-Meters
195 Pr?JEct Number: 12563437
Client:Samsun
Config EUT + Support Equipment
Mode :BLE_2488_ 1 Mops
g5 Tested by:19498 ER
8|:
Peak Limit (dBul/m>
75
‘e
~
3 65
o
o
2 Avg Limit (dBuU/m)
5;
45
6
5 o,
0
=
3By
o
25
1 18 18
Frequency (GHz)
Range (6Hz) REUAVEH Ref/Atn  Det/Avg Tupe Sweep Plo fups/fiods Fosition Fonge (6> REU/UB Ref/Attn  Dot/Avg Type Sweep Pts foups/fiods FPosition
FCC Port1SC 2.46Hz RSE.TST 12746 19 Mar 2018 Rev 9.5 B1 Dec 2816

VERTICAL
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

RADIATED EMISSIONS

Frequency Meter Det AFT863 Amp/Cbl/Fltr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
*2.221 29.37 PK2 316 -20.6 0 40.37 - - 74 -33.63 236 124 H
*2.222 18.07 MAv1 316 -20.5 2.19 31.36 54 -22.64 - 236 124 H
*1.062 31.36 PK2 27.4 -22.9 0 35.86 - - 74 -38.14 208 161 \%
*1.064 19.64 MAv1 27.4 -22.8 2.19 26.43 54 -27.57 - 208 161 \
*4.96 39.36 PK2 345 -29.5 0 44.36 - - 74 -29.64 134 107 H
*4.96 27.47 MAv1 34.5 -29.5 2.19 34.66 54 -19.34 - 134 107 H
*7.44 36.69 PK2 36.1 -26.5 0 46.29 - 74 -27.71 60 182 H
*7.44 25.03 MAv1 36.1 -26.5 2.19 36.82 54 -17.18 - - 60 182 H
*4.875 39.91 PK2 343 -30.1 0 44.11 - - 74 -29.89 0 191 \
*4.875 28.82 MAv1 34.3 -30.1 2.19 35.21 54 -18.79 - - 0 191 \%
*7.528 37.15 PK2 36.2 -26.9 0 46.45 - - 74 -27.55 226 259 \%
*7.528 24.98 MAv1 36.2 -26.9 2.19 36.47 54 -17.53 - - 226 259 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ASLSMG970KOR
10.2.4. BLE (2Mbps)

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

WZRUL Fremont,5m Chomber B 1 Nov 20818 11:19:26
Restricted Bondedge
= Project Number: 12563437
1 Client:Samsung
Config:EUT + Support Equipment
Mode | BLE_2482_H_2Mops
185 Tested by: 13438 ER
m
85 i \1
85 ‘l b
2 . .
~ Peal imit CdBuU/m2 }
375
o
o
65
55 Averoge Limit (dBuUym)
z .I'J | \\M
bt AV ettt [N hitmbmliomtt bbbttt et e b S Vi [V INY ‘/ I m
45 st v ekt 4 L Wy | X
oMWl Mt e ey AR WAt btrapadobrte i A MMM»‘WWA«W;MW Rt G N i o «u\‘J’ Mmoo
35
2.31 18 . 5MHz/ 2.415
Frequency (GHz)
Range (6Hz) REU/UBlI Ref/Attn  Det/Avg Type Suesp Pis  #Gups/fode  Position Range (6Hz) REW/UBIL Ref/fttn  Det/Avg Type Sueep Pts  H5ups/Mode Position
1:231-2.415 M6/ 189/12 PEAK/Pur Avg(RHS)  Insec(Aute)  BED  MAKH 204 degs 246 | 2:2.312.415  INCBBI/M  1B/12 AUER/Fur Avg(RMS)  faseclfuto) BEED  IBETAVG 214 dege
Low CH Bendedge - H.TST 38915 28 Dec 2815 Rev 9.5 Bi Dec 2816
Marker Frequency Meter Det AF T863 (dB/m) ‘Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dB) (dB) (Degs) (em)
(dBuV) (dBuV/m)
1 *2.39 36.02 Pk 323 20.7 0 47.62 B B 74 2638 214 246 H
2 *2.34 38.12 Pk 321 -20.7 0 49.52 - - 74 -24.48 214 246 H
3 *2.39 26.73 RMS 323 -20.7 5.07 43.43 54 -10.57 B B 214 246 H
4 *2.374 26.87 RMS 323 -20.7 5.07 43.57 54 -10.43 - - 214 246 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

VERTICAL RESULT

WZKUL Fremant,5m Chomber B 1 Nov 2B18 11:31:43
Restricted Bandedge
Project Number: 12563437
115 ;
Client:Samsung
Config:EUT + Support Equipment
Made:BLE_2482_U_2Mbps
185 Tested by 19438 ER
95
85
€
~ Peak Limit CdBuU/m)
S 75
5
@
<
65
55 Average Limit (dBuUym)
2
P 1
' bl o
45 : o 2
@
35
2. 31 18 .5MH=z/ 2.415
Frequency (GHz)
Rangs (BHz) RE/UB Ref/Attn  Det/Avg Tups Sueep Pls  #awpsifode  FPosition Range (GHz) REW/UBH Ref/ten  Det/fvg Type Gueep Pts  #5ups/fodk  Fosition
Low CH Bandedge - U, TST 36915 28 Dec 2615 Rev 9.5 B1 Dec 2016
Marker Frequency Meter Det ‘AF 863 (dB/m) ‘Amp/Cbl/Fite/Pad (dB) DC Corr (d8) Corrected “Average Limit (dBuV/m) Margin Peak Limit (dBuv/m) PK Margin ‘Adimuth Height Polarity
(GHz) Reading Reading (d8) (d8) (Degs) (em)
(dBuv) (dBuv/m)
2 *2373 38.38 Pk 323 -20.7 0 49.98 - - 74 -24.02 353 366 A
4 *2.383 26.73 RMS 323 -20.6 5.07 43.53 54 -10.47 - - 353 366 A
1 *239 3533 Pk 323 -20.7 0 46.93 - - 74 -27.07 353 366 v
3 *239 25.77 RMS 323 -20.7 5.07 42.47 54 -11.53 - - 353 366 A

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

Page 80 of 101

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 771-1000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

WZKUL Fremant,5m Chomber B 1 Nov 2B18 11:43:57
Restricted Bandedge
Project Number: 12563437
"5 ;
Client:Samsung
Config:EUT + Support Equipment
Mode:BLE_248@_H_2Mbps
185 Tested by 19438 ER
95
85 / \
& -
~ Peak Limit CdBulU/m)
S 75
S5
@
7 /} \\
65
55 ﬂ \\ Averoge Limit CdBul/m)
AM\/ ! ;
T PR PRI R W ooy I e A LA e bt A A O Y ORI ORAPT TURRTY s o TTNT WUV NPT
e ¥ b k) Dhbaiinaas | v i hbbitg h ¥ i i Yl
=
4 [ PTI a L e X R e T T T e At e A e
35
2.46 18. 3MH=z/ 2.563
Frequency (GHz)
Rangs (BHz) RE/UB Ref/Attn  Det/Avg Tups Suezp Pl #awps/fode  Position Range (GHz) REW/ Bl Ref/ten  Det/fvg Type Sueep Pts  #5ups/fodk  Fosition
1:2.46-2.563 HC-6dB) /M 18312 PEAK/Fur Avg(RMS) Insec(Auto) 880 MAXH 203 degs 259 | 2:246-2.563 NC-6cB)/3M  1B3/12 AUER/Par AugCRYS)  lnssclfuto) 8080 1BETAUG 208 degs 250 cn
High CH Bondedge — H.TST 365915 28 Dec 2615 Rev 8.5 A1 Dec 2616
Marker Frequency Meter Det 'AFT863 (dB/m) ‘Amp/Cbi/Fitr/Pad (dB) DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin ‘Adimuth Height Polarity
(GHz) Reading Reading (d8) (d8) (Degs) (em)
(dBuv) (dBuv/m)
1 *2.484 36.28 Pk 326 -20.3 0 48.58 - - 74 -25.42 209 259 H
3 *2.484 26.32 RMS 326 -20.3 5.07 43.72 54 -10.28 - - 209 259 H
4 *2.488 27.25 RMS 326 -20.4 5.07 44.55 54 -9.45 - - 209 259 H
2 2.553 3833 Pk 327 -20.5 0 50.53 - - 74 -23.47 209 259 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

VERTICAL RESULT

WZKUL Fremant,5m Chomber B 1 Nov 2B18 11:50:29
Restricted Bandedge
= Project Number: 12563437
T Client:Samsung
ConfigiEUT + Support Equipment
Mode :BLE_2488_U_2Mbps
185 Tested by 13498 ER
95
85
~
€
~ Peak Limit CdBulU/m)
S 75
S5
@
<
65
Average Limit C(dBUU/m)
55
1 [®]
&) Y
45 3 i
(&}
35
2.46 8. 3MH=z/ 2.563
Frequency (GHz)
Rarge (GH2) RELI/UBL] Ref/Bttn  Det/fvg Tupe Sueep Pis  oups/fode Position Range (6H2) REU/LR Ref/Attn  Det/fug Type Sweep Pte 45ups/fode Position
High CH Bondedge - U.TST 3@915 28 Dec 2815 Rev 8.5 A1 Dec 2616 | |
Marker Frequency Meter Det ‘AF 863 (dB/m) ‘Amp/Cbl/Fite/Pad (dB) DC Corr (d8) Corrected “Average Limit (dBuV/m) Margin Peak Limit (dBuv/m] PK Margin ‘Adimuth Height Polarity
(GHz) Reading Reading (d8) (d8) (Degs) (em)
(dBuv) (dBuv/m)
1 *2.484 35.74 Pk 32,6 -20.3 0 48.04 - - 74 -25.96 134 112 v
3 *2.484 25.53 RMS 326 -20.3 5.07 42.93 54 -11.07 - - 134 112 \Z
4 *2.489 27.29 RMS 326 -20.5 5.07 44.49 54 -9.51 - - 134 112 \Z
2 2.537 38.35 Pk 32.7 -20.3 0 50.75 - - 74 -23.25 134 112 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

1 1:UL Fremant,5m Chomber B 1 Nov 2B18 13:12:44
Radioted Emissions 3-Meters
185 PF?JEDt Number: 12563437
Client: Samsung
Canfig EUT + Support Equipment
Mode :BLE_2482_2Mbps
g5 Tested by: 19488 ER
25
Peak Limit (dBul/m)
75
‘e
3 5
3 6
@
<
= Avg Limit (dBul/md
55
45 e
4 " _““u uu..w
- i gl 2 il e
3 wM o
25
1 14 18
Frequency (GHz)
Rangs (G12) REU/UE Ref/Aitn  Det/fvg Tupe Sueep Plo  ¥oups/fode Fooition Ronge (6 R/ Ref/Atbn  Det/fvg Type Sweep Pis  #5ups/Mode Position
1:1-3 1Mi-6dB) 738k 87/ PEAK/Pur Avg(RMS)  77nsec(huto) 6AAA  MAXH B-36Bdegs H 3318 1M (-6cB) /38K &7/8 PEAK/Pur Avg(RMS)  574msec(futo) |8k MAXH B-36fdegs H
FCC PartiSC 2.46Hz RSE.TST 12746 19 Mar 2618 Rev 8.5 A1 Dec 2616
1 1:UL Fremant,5m Chomber B 1 Nov 2B18 13:12:44
Rodioted Emissions 3-Meters
185 Project Number: 12563437
Client:Samsung
Canfig EUT + Support Equipment
Mode :BLE_2482_2Mbps
g5 Tested by: 19498 ER
25
Peak Limit CdBul/m)
75
‘e
3 5
3 6
@
<
= Avg Limit (dBul/md
55
=
4 6
5 o
)
35 b !
=}
25
1 18 18
Frequency (GHz)
Range (6H0) REUAVR Ref/Mtn  Dot/fvg Type Sueep Pia $oups/ods  Position Range (6D REW/UBH Ref/Rten  Dot/fvg Tupe Swewp Pts  $oups/Mode  Fosition
FCC PartiSC 2.46Hz RSE.TST 12746 19 Mar 2618 Rev 8.5 A1 Dec 2616

VERTICAL
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

RADIATED EMISSIONS

Frequency Meter Det AF T863 (dB/m) Amp/Cbl/Fltr/Pa DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*1.244 3117 PK2 283 -21.9 0 37.57 - - 74 -36.43 112 157 H
*1.244 19.54 MAv1 28.3 -21.9 5.07 31.04 54 -22.96 - 112 157 H
*1.212 29.07 PK2 28.2 -22.1 0 35.17 - - 74 -38.83 211 208 \
*1.211 17.62 MAv1 28.2 -22.1 5.07 28.82 54 -25.18 - - 211 208 \
*3.651 39.33 PK2 333 -30.4 0 4223 - - 74 -31.77 121 172 H
*3.651 28.55 MAv1 33.3 -30.4 5.07 36.55 54 -17.45 - - 121 172 H
*4.823 38.6 PK2 34.1 -29.2 0 43.5 - 74 -30.5 143 127 H
*4.823 27.29 MAv1 34.1 -29.2 5.07 37.29 54 -16.71 - - 143 127 H
*7.73 36.71 PK2 36.5 -25.2 0 48.01 - - 74 -25.99 324 179 \
*7.73 24.96 MAv1 36.5 -25.2 5.07 41.36 54 -12.64 - - 324 179 \
4.496 38.91 PK2 33.8 -29.1 0 43.61 - - - - 274 210 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12563993-E3V2
EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

MID CHANNEL RESULTS

| 1:UL Fremont,5m Chomber B 1 Nov 2618 13:50:44
Rodioted Emissions 3-Meters
185 PF?JE:t Number: 12563437
Client: Samsung
Config EUT + Support Equipment
Mode :BLE_2448_2Mbps
g5 Tested by: 19498 ER
85
Peak Limit CdBul/m)
75
‘e
3 5
3 6
@
o
= Avg Limit CdBul/m)
55
)P SOOI OO O OO SOOI SO SO O O A 'y .. A
4 4
R ok
! 3 i
35 S TN MTIIERY v
ZEM
1 18 18
Frequency (GHz)
Range (EHz) REU/UB Ref/Mtn  Det/fvg Tupe Swezp Pls  #awps/fode Fosition Range (GHz) REW/UBH Ref/MEn  Det/fivg Type Sueep Pte foups/fode  Fosition
1:4-3 M(-6dB) /38K 67/ PEAK/Pur Avg(RMS)  77nsec(futo) 6AER  MAXH B-36Bdegs H ERL) M(-6cB) /30K 67/ PEAK/Pur fivg(RMS)  ST4nsec(Auto) 18k MAXH B-3ldegs H
FCC Port{SC 2.46Hz RSE.TST 12746 19 Mar 2818 Rev 9.5 Bf Dec 2816
1 1:UL Fremont,5m Chomber B 1 Nov 2B18 13:50:44
Rodioted Emissions 3-Meters
185 PF?JEDt Number: 12563437
Client: Samsung
Config EUT + Support Equipment
Mode :BLE_244@_2Mbps
g5 Tested by: 19498 ER
85
Peak Limit CdBul/m)
75
‘e
3 5
3 6
@
o
~ Avg Limit (dBulU/m)
55
8]
45 B @
o
2
35 I}
25
1 14 18
Frequency (GHz)
Range (6Hz) REU/UB Ref/Attn  Det/Avg Tupe Sueep Pls  Hawps/fode Fosition Range (GHz) REW/UBH Ref/MEn  Det/fvg Type Sueep Pte foups/fode  Fosition
FCC Port!5C 2.46Hz RSE.TST 12746 19 Mar 2818 Rev 9.5 B Dec 2816

VERTICAL
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

RADIATED EMISSIONS

Frequency Meter Det AF T863 (dB/m) Amp/Cbl/Fitr/Pa DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
*3.937 39.28 PK2 33.4 -29.9 0 42.78 - - 74 -31.22 179 237 H
*3.936 28.06 MAv1 33.4 -29.9 5.07 36.66 54 -17.34 - - 179 237 H
*8.319 35.68 PK2 36.3 -24.9 0 47.08 - - 74 -26.92 57 169 H
*8.32 24.49 MAv1 36.3 -24.9 5.07 40.99 54 -13.01 - - 57 169 H
*7.579 36.55 PK2 36.3 -27.3 0 45.55 - - 74 -28.45 351 191 \
*7.575 25.07 MAv1 36.3 -27.1 5.07 39.37 54 -14.63 - 351 191 \
*11.523 3337 PK2 385 -21.6 0 50.27 - - 74 -23.73 296 180 \
*11.523 2211 MAv1 385 -21.6 5.07 44.11 54 -9.89 - - 296 180 \
1.885 28.53 PK2 31 -20.6 0 38.93 - - - - 148 161 \
19 28.55 PK2 311 -20.6 0 39.05 - - - - 283 138 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

HIGH CHANNEL RESULTS

! 1:UL Fremant,5m Chomber B 1 Nov 2818 14:20:43
Radioted Emissions 3-Meters
= Project Number: 12563437
18 Client : Samsung
Canfig EUT + Support Equipment
Mode:BLE_2480_2Mbps
a5 Tested by: 19488 ER
25
Peak Limit CdBul/m)
75
‘e
3 5
5 6
@
<
= Avg Limit CdBul/m)
55
=
) 3 mewﬁm
35 ! . L TR
WMAM o
25
1 18 18
Frequency (GHz)
Range (EHz) REU/UB Ref/Attn  Det/fvg Tupe Swezp Pls  #awps/fode Fosition Range (GHz) REW/UBH Ref/Mtn  Det/fivg Type Sueep Pte foups/fode  Fosition
1:4-3 1H(-6d8) /38 €1/B PEAK/Pur fvg(RMS)  Tlmsec(futod 6BB  MAXH B-368degs H | 3:3-18 1HC-6cB)/30k 8778 PERK/Pur Pg(RIS)  574nsec(futo) I8k HAKH 8-36degs H
FCC Port{SC 2.46Hz RSE.TST 12746 19 Mar 2818 Rev 9.5 Bf Dec 2816
1 1:UL Fremant,5m Chomber B 1 Nov 2B18 14:20:43
Rodioted Emissions 3-Meters
= Project Number: 12563437
18 Client : Samsung
Canfig EUT + Support Equipment
Mode :BLE_248@_2Mbps
g5 Tested by: 19498 ER
25
Peak Limit CdBul/m)
75
‘e
3 5
3 6
@
<
= Avg Limit (dBul/md
55
6
45 o
5
o
35 ol
2
=)
25
1 18 18
Frequency (GHz)
Range (6H0) REUAVR Ref/Mtn  Dot/fvg Type Sueep Pia $oups/ods  Position Range (6D REW/UBH Ref/Rten  Dot/fvg Tupe Swewp Pts  $oups/Mode  Fosition
FCC Port!5C 2.46Hz RSE.TST 12746 19 Mar 2818 Rev 9.5 Bi Dec 2816

VERTICAL
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

RADIATED EMISSIONS

Frequency Meter Det AF T863 (dB/m) Amp/Cbl/Fitr/Pa DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity

(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)

(dBuv) (dBuV/m)

*1.58 29.16 PK2 27.7 -20.7 0 36.16 - 74 -37.84 187 137 \
*1.577 17.87 MAv1 27.7 -20.7 5.07 29.97 54 -24.03 - - 187 137 \
*4.961 45.46 PK2 345 -29.4 0 50.56 - - 74 -23.44 246 186 H
*4.961 26.84 MAv1 345 -29.5 5.07 36.94 54 -17.06 - - 246 186 H

*8.07 36.46 PK2 36.5 -25.7 0 47.26 - - 74 -26.74 120 239 H

*8.07 25.17 MAv1 36.5 -25.7 5.07 41.07 54 -12.93 - 120 239 H
*3.702 39.58 PK2 33.2 -30.6 0 42.18 - - 74 -31.82 165 296 \
*3.704 28.95 MAv1 33.2 -30.7 5.07 36.55 54 -17.45 - 165 296 \
*12.071 33.41 PK2 389 -21.7 0 50.61 - - 74 -23.39 225 151 \
*12.071 22.06 MAv1 389 -21.7 5.07 44.36 54 -9.64 - - 225 151 \

2.002 29.12 PK2 30.9 -20.6 0 39.42 - - - - 288 174 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

10.3. Worst Case Below 30 MHz

SPURIOUS EMISSIONS 9 kHz TO 30 MHz (WORST-CASE CONFIGURATION)

HORIZONTAL AND VERTICAL PLOT

13@UL Fremont,5m Chomber A 5 Dec 2818 18:17:21
RF Emissions
Project Number: 12563734
e Client :Samsung
Config:EUT + Support Equipment
Mode :BLE_llorst Cose_Below 3@MHz
9B Tested by: 18649
70k Peok Limit (dBuU/m)
—
e ——
50
P} P Te—
» — T P Limit CdBuli/m
T 1 TN O O T RSN SR T v SO
=3 — —]
@
g —
- 18 il
T, ‘E‘ 4
.
s agag il
g Tt g ;
WA 1 LR gL et ik
PPl it R 5B e 7 -
sl MaoBhi L,
_ ol -
30 TR
Tk e,
-50
2]z =] 1 1 18 38
Frequency (MHz)
Range (i) REU/UU Ref/fttn  Det/fvg Tope Sucep Ple  Fupo/fode Position Range O3 REU/UBU Ref/fittn  Det/fvg Type Sweep Pio ¥oupelfode Fosition
1:.09-.15 3C-3EI/IND 9174 PEAK/Pur AvgURIS)  dTEmacolAuto) 16k HAKH B-360dege
20,1543 10k(-3B)/30  §1/8  PEAK/Pur Avg(RYS) dneec(Auto) 2Tk MAXH B-360degs
3:.43-1.765 1Bk(-3B)/F 818 PEAK/Pur Avg(RIS)  dnsec(Auto) 16k HAXH B-360egs
4:1.765°38 1kC-3B3/3  §1/8  PEAK/Pur Ava(RYS)  ETmsecthuto) 2Tk HAKH §-360ckgs
FCC 15.289 Below 3BMHz.TST 38915 23 Jan 2618 Rev 9.5 B1 Dec 2816

NOTE: KDB 414788 OATS and Chamber Correlation Justification

- Based on FCC 15.31 (f) (2): measurements may be performed at a distance closer than
that specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field.

- OATs and chamber correlation testing had been performed and chamber measured test
result is the worst case test result.
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

Below 30 MHz Data
Trace Markers

Trace Markers

Frequenc Meter Det Loop Cable Dist Corrected Peak Limit Margin Avg Limit Margin Peak Limit Margin ‘Avg Limit Margin Azimuth
y Reading Antenna s (dB) Corr Reading (dBuv/m) (dB) (dBuV/m) (dB) (dBuV/m) (dB) (dBuV/m) (dB) (Degs)
(MHz) (dBuv) (dB/m) 300m (dBuVolts)
1 .03562 46.62 Pk 15 0 -80 -18.38 56.55 -74.93 36.55 -54.93 - - - - 0-360
5 .05807 41.56 Pk 14.3 0 -80 -24.14 52.31 -76.45 3231 -56.45 - - - - 0-360
2 .06552 42.27 Pk 14.2 0 -80 -23.53 51.26 -74.79 31.26 -54.79 - - - - 0-360
6 .06582 41.16 Pk 14.2 0 -80 -24.64 51.22 -75.86 31.22 -55.86 - - - - 0-360
3 .25509 45.22 Pk 13.7 1 -80 -20.98 - - - - 39.48 -60.46 19.48 -40.46 0-360
7 .32854 41.99 Pk 13.7 1 -80 -24.21 - - - - 37.28 -61.49 17.28 -41.49 0-360

Pk - Peak detector

Mar Frequency Meter Det Loop Cable Dist Corrected QP Limit Margin Azimuth

ker (MHz) Reading Antenna s (d8) Corr Reading (dBuV/m) (d8) (Degs)
(dBuv) (dB/m) 30m (dBuVolts)

8 1.38019 29.17 Pk 14.2 2 -40 3.57 24.83 -21.26 0-360

4 1.80561 26.44 Pk 14.2 2 -40 .84 29.5 -28.66 0-360

Pk - Peak detector
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

10.4. Worst Case Below 1 GHz

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

9:UL Fremont,5m Chomber A 5 Dec 2018 14:37:61
Radiated Emissions - 3 Meters
35 PF‘?JED’. Number: 12563734
Client :Samsung
Config EUT + Support Equipment
Mode :BLE Uorst Case Below 1GHz
75 Tested by: 186439
65
55
2 ’_
~
> 4|: I
3 (€ (e | N N | TS ) f
2
o
35 >
1 ?\\ WWW
25 i 3 " wMW
ummmquM"m - \\ML HJM MwWWmMAMww%MW#wﬂmMwMmw”Jﬁ%hmw“m“hm‘MWWWMWNW#@ﬂMNM
15 WM »fﬁ |
Wi grmt
5
36 188 18606
Frequency (MHz)
Fangs (z) REUAVEN Ref/Rttn  Det/Avg Tupe Sueep Plo  Fups/fods Fosition Fange () REW/ N Ref/Attn  Dot/Avg Tupe ) Pts  ¥oups/lods Fosition
1:36-208 128 (-68)/1N  S7/1B  PEAK/LogPur-Video Insec(duto) 480 HAXH -36Bdegs H | 3:200-1000 128k(6B)/N  97/18  PERK/LogPur-Uidea Jneec(futo) 6800 HAXH 8-368degs H
FCC Port1SC 38-18B8MHz . TST 38915 15 Jul 2014 Rev 9.5 B1 Dec 2816
9:UL Fremont,5m Chomber A 5 Dec 2018 14:37:61
Radiated Emissions - 3 Meters
35 Pr‘?\jen:t Number: 12563734
Client :Samsung
Config EUT + Support Equipment
Mode :BLE Uorst Cose Below 1GHz
75 Tested by: 186439
6K
55
: ’_
£
~
> 45 " r
3 QPR LT TAB LU D) I
a5}
o
35 :
2, i Al
/ i
\ I, e,
25 J % . W Fay
s / Yy e y 3 "
sy f Mo LT f Wwww
- M : i b sl
1 AT
5
368 188 1806
Frequency (MHz)
Fangs () REUAVEH Ref/Attn  Det/Avg Tupe Sueep Plo  Fups/lods Fosition Fange () REU/UBH Ref/Attn  Dot/Avg Tupe ) Pts  $oups/lods Fosition
% 126 (-6B)/1H B PEAK/LogPur-Video Insec(futo) 4008  MAX fregs U R 645)/IN 97/18  PEAK/LogPur-Uidea 3usec(Puto) 800  MAX ¥ddegs U
FCC Port1SC 38-18B8MHz . TST 38915 15 Jul 2014 Rev 9.5 B1 Dec 2816

VERTICAL
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REPORT NO: 12563993-E3V2
EUT MODEL: SM-G970N

Below 1GHz Data

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

Trace Markers

Marker

Frequency Meter Det PRE0181574 Amp/Cbl (dB/m) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dB) (Degs) (cm)
(dBuv) (dBuV/m)

6 *331.2171 29.54 Pk 17.9 -24.4 23.04 46.02 -22.98 0-360 200 \

4 59.3326 49.3 Pk 11.5 -26.8 34 40 -6 0-360 100 \

1 59.4601 43.27 Pk 11.5 -26.8 27.97 40 -12.03 0-360 400 H

5 91.3859 48.83 Pk 12 -26.4 34.43 43.52 -9.09 0-360 100 \

2 92.0235 45.68 Pk 121 -26.4 31.38 43.52 -12.14 0-360 200 H

3 357.9205 29.66 Pk 18.6 -24.5 23.76 46.02 -22.26 0-360 101 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
Radiated Emissions
Frequency Meter Det PRE0181574 Amp/Cbl (dB/m) Corrected QPk Limit Margin Azimuth Height Polarity

(MHz) Reading (dB/m) Reading (dBuv/m) (dB) (Degs) (cm)

(dBuV) (dBuV/m)
59.372 45.81 Qp 11.5 -26.8 30.51 40 -9.49 8 101 \Y

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

Page 92 of 101

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 771-1000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

10.5. Worst Case 18-26 GHz

SPURIOUS EMISSIONS 18-26 GHz (WORST-CASE CONFIGURATION)

‘BKUL EMC 26 Nov 2818 18:03:58
RF Emiszsiaons
= Order Number: 12563734
E Client:Sameung
Conflgurat lonEUT + Support Equlpment
Mode:BELE Worst Case
85 Tested by / SN:12981 KU
75 Peak Limit CdBul/m)
o
2
5
W65
5
T =5 Avg Limit CdBul/m)
3
2
o
>
S
0
2
25
=
18 26
Frequency (GHz)
Rarge (BH) REU/VE Ref/Attn  Dot/ug Type Sucer Ple  Woupe/Mode  Labal Rarge (BH) RELAEN Ref7hiin  Det/hvg Tope Sueen Pie  Fowpsiodz  Lobel
1:18-26 H(-3dB) /M 87/ PEAK/LogFur-Wideo  |4moec(futa) 9BE!  MAMH Hor i zantal
18-26GHz Test.TST 30915 6 Jon 2815 Rev 9.5 19 Det 2016
\BKUL EMC 26 Nov 20818 18:03:58
RF Emissians
= Order Number: 12563734
El Client;:Samsung
Conflgurat lonEUT + Support Equlpment
Mode:BELE Worst Case
85 Tested by / SN:12981 KU
75 Peak Limit CdBul/m)
E:
e
- 65
o
]
>
- S| Avg Limit CdBul/m)
5 5
hal
3
5
% 4
& 6
4 g Q
35 ) g
25
=
18 26
Frequency (GHz)
Range (BH) REU/VE Ref/itn  Dot/ug Type Sucer Fle  oups/Mode Labal Range (SR RELAEH Ref7hiin  Det/hvg Tope Sueen Pie  Fowpsiodz  Lobel
18-26GHz Test.TST 30915 6 Jon 2815 Rev 9.5 19 Det 2016

VERTICAL
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR
18 - 26GHz DATA

Marker Frequency Meter Det T447 AF (dB/m) Amp/Cbl (dB) Dist Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading Reading (dBuv/m) (dB) (dBuv/m) (dB)
(dBuv) (dBuVolts)

1 19.019 37.73 Pk 32,6 -24.7 -9.5 36.13 54 -17.87 74 -37.87

2 21.259 38.47 Pk 33 -25.4 -9.5 36.57 54 -17.43 74 -37.43

3 23.711 38.7 Pk 341 -24.3 -9.5 39 54 -15 74 -35

4 19.346 38.12 Pk 32.7 -24.7 -9.5 36.62 54 -17.38 74 -37.38

5 21.313 39.17 Pk 33 -25.2 -9.5 37.47 54 -16.53 74 -36.53

6 22.774 39.22 Pk 335 -24.7 -9.5 38.52 54 -15.48 74 -35.48

Pk - Peak detector
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

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.

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.

RESULTS
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

11.1.1. AC Power Line Norm

LINE 1 RESULTS

12[ZUL Fremont, CA CE Room 4 Dec 2818 23:31:23
Conducted RFI Uoltage
i e
EUT Config:EUT + Support Equipment
Test Uolt/Freq: 128UAC/EBHz BLE
g2 Test By:39805
78
? 64—
o [ CFR 47 Fart {5 Class B Avg
3 50 o t
i 72
S seld % " hap PYTI TP P 2 2
I T == 8
i f {iiinn g, o N B
o2 / /‘ i \\ | \\‘ i \M M/L \W\ wﬁw‘ o o A / \ e
/ AT INAY R R L N (/A
PN e w} ALY " (N
/AW RERUANATRI AR AL ) 1) ! AN
8 ST M
-6
15 1 8 30
Frequency (MHz)
Range (MHz) RBU/UBW Ref/fttn  Det/Avg Mode Sueep Pis  #Swps/Mode  Lobel Renge (MHz) RBU/UBU Ref/Bttn  Det/Avg Made Sweep Pts  #Ssps/Mode  Label
1:.15-38 Ok (-6dB) /- 82/18 Op/Ca 18/2.25kHz  13.3k  1/URIT Line-| LI
FCCI5 CE Closs B 15@kHz-36MHz Stepping.TST 38915 24 Feb 2616 Rev 9.5 26 Moy 2815
Range 1: Line-L1.15 - 30MHz
Marker Frequency Meter Det LISN L1 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C1&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuv) dBuv Class B QP Class B Avg (dB)
1 .18375 26.56 Qp 0 0 10.1 36.66 64.31 -27.65 - -
2 .18375 22.44 Ca 0 0 10.1 32.54 - - 54.31 -21.77
3 .366 29.07 Qp 0 0 10.1 39.17 58.59 -19.42 - -
4 .366 25.8 Ca 0 0 10.1 35.9 - - 48.59 -12.69
5 73275 35.17 Qp 0 0 10.1 45.27 56 -10.73 - -
6 .7305 30.22 Ca 0 0 10.1 40.32 - - 46 -5.68
7 3.903 31.97 Qp 0 1 10.1 42.17 56 -13.83 - -
8 3.90413 24.12 Ca 0 1 10.1 34.32 - - 46 -11.68
9 8.22525 25.85 Qp 0 2 10.2 36.25 60 -23.75 - -
10 8.22525 18.23 Ca 0 2 10.2 28.63 - - 50 -21.37
11 12.183 35.98 Qp 1 2 10.2 46.48 60 -13.52 - -
12 12.18075 27.46 Ca 1 2 10.2 37.96 - - 50 -12.04

Qp - Quasi-Peak detector

Ca - CISPR average detection
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REPORT NO: 12563993-E3V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

LINE 2 RESULTS

| ZDUL Fremont, CA CE Room 4 Dec 2018 23:31:23
Conducted RFI Uoltaoge
Project No:12563734
186 Cliont Nome : SAMSUNG
EUT Config:EUT + Support Equipment
Test Uslt/Freq: 128UAC/6BHz BLE
gp Test By:39085
78
N 4T
1
o | FR 47 Far Closs B Avg
4 50
3 13 Q 19 203
3 36 o] 15 3 S 4
{4 16 a | 26 4
it Wi s L ° EE
22 ‘ P e 5
gl
-6
15 1 iz 38
Frequency (MHz)
Range (MHz) REU/UBU Ref/Attn Det/Avg Mode Sueep. Pis  #Sups/Mode Lobel Range (MHz) REL/UBW Ref/Attn  Det/Avg Made Sueep Pts  4#Sups/Made Label
FCC15 CE Class B 158kHz-38MHz Stepping.TST 383915 24 Feb 2816 Rev 9.5 26 May 2815
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN L2 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C2&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuv) dBuvV Class B QP Class B Avg (dB)
13 .1815 28.13 Qp 0 0 10.1 38.23 64.42 -26.19 - -
14 1815 17.98 Ca 0 0 10.1 28.08 - - 54.42 -26.34
15 .36375 26.51 Qp 0 0 10.1 36.61 58.64 -22.03 - -
16 .366 19.46 Ca 0 0 10.1 29.56 - - 48.59 -19.03
17 72825 31.62 Qp 0 0 10.1 41.72 56 -14.28 - -
18 .7305 24.02 Ca 0 0 10.1 34.12 - - 46 -11.88
19 3.93675 27.58 Qp 0 1 10.1 37.78 56 -18.22 - -
20 3.939 19.23 Ca 0 1 10.1 29.43 - - 46 -16.57
21 8.19375 20.64 Qp 0 2 10.2 31.04 60 -28.96 - -
22 8.1915 13.61 Ca 0 2 10.2 24.01 - - 50 -25.99
23 12.381 31.27 Qp 1 2 10.2 41.77 60 -18.23 - -
24 12.4125 24.24 Ca 1 2 10.2 34.74 - - 50 -15.26

Qp - Quasi-Peak detector

Ca - CISPR average detection
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