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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 DECEMBER 13, 2018 (ORIGINAL)
DECEMBER 13 TO 19, 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 Cy

J %ﬂwu“ﬁ W

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-E2V2 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 BT 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: ASLSMG970KOR. The test data of FCC ID:
A3LSMG970F being submitted for this application to cover BT 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 | e anne A3LSMG970F | A3LSMG970KOR
Frequency Peak Ave Peak Ave Peak Ave
BT GFSK RBE 78 2484MHz 52.87 39.5 53.76 38.71 0.89 -0.79
GFSK RSE 0 12261MHz 49.36 38.34 50.36 37.67 1.0 -0.67

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-E2V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

2.3.1. SPOT CHECK DATA
BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

12:LJL Fremont,5m Choamber B 13 Dec 2818 10:00:03
Restricted Bandedge
= Project Number: 12563393
" Cl ient :Samsun
Config:EUT + Support Equipment
Mode : GFSK_H_2488
195 i Tested by:19498 ER
I
95 m
8s =
‘e
> ) \ Peak Limit (dBulU/m2
> 75
3
: , '\
S
65
2 .
| Average Limit CdBulU/m)
55 y f
|
ks [ A / ‘ 'JL.‘M NNl bbb LS A gk A A A N ETOPRPRRY Y WRRY
45 e iy Y L A\ W b
| la
-l '\"y\‘?,‘-m,.
35
2.46 8. 3MH=z/ 2.563
Frequency (GHz)
Range (6Hz) REL/UBLI Ref/Attn  Det/Avg Type Sueep Pis  #5wps/fode  Position Range (6Hz) RELI/VBH Ref/Bttn  Det/fug Type Sueep Pts  #5ups/fode Position
1:2.46-2.563 MC-6dBY/M  189/12 PEAK/Par Avg(RHS)  Insec(Auta) 8030  HAXH 320 degs 156 | 2:2.46-2.563 WC-60B)/368  1B3/12  PERK/Vol4 g 6113:/REW 9060 1/URIT 328 dege 156 cn)
High Channel Bandedge - H.TST 38915 11 May 2016 Rev 8.5 Bl Dec 26816
Trace Markers
Marker Frequency Meter Det AF T863 Amp/Cbl/Fitr/P Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *2.484 41.46 Pk 32.6 -20.3 53.76 - - 74 -20.24 320 156 H
3 *2.484 26.41 VALIT 32.6 -20.3 38.71 54 -15.29 - - 320 156 H
4 *2.484 26.31 VALT 32.6 -20.3 38.61 54 -15.39 - - 320 156 H
2 *2.485 46.14 Pk 32.6 -20.4 58.34 - - 74 -15.66 320 156 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12563993-E2V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

VERTICAL RESULT

12:UL Fremaont,5m Chamber B 19 Dec 2818 13:27:28
Restricted Baondedge
= Project Number: 12563993
1 Cl ient :Samsun
Config:EUT + Support Equipment
Mode: GFSK_U_248@
185 Tested by:13498 ER
=T PO SUSSRROO SOES ISSO A S S O N S
85
e ~
~ Peak Limit (dBulU/m)
> 7!:
J
m
S
6!:
Average Limit (dBulU/m)
55
45
4
@
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) RBLI/ VB Ref/Attn  Det/fvg Type Sueep Pts  #5ups/tode Position ‘
High Channel Bandedge - U.TST 38915 11 May 2816 Rev 3.5 Bf Dec 2816
Trace Markers
Marker Frequency Meter Det AF T863 Amp/Cbl/Fitr/P Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuVv/m) (dB)
1 *2.484 38.25 Pk 32.6 -20.3 50.55 - - 74 -23.45 79 335 \
2 *2.484 39.06 Pk 32.6 -20.4 51.26 - - 74 -22.74 79 335 \
3 *2.484 27.82 VALIT 32.6 -20.3 40.12 54 -13.88 - - 79 335 \
4 *2.484 27.22 VALIT 32.6 -20.3 39.52 54 -14.48 - - 79 335 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12563993-E2V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

' 1:UL Fremont,5m Chamber B 13 Dec 2818 18:08:25
Rodioted Emissions 3-Meters
185 Pm‘:JEL:*. Number: 12563993
Client :Samsung
Config:EUT + Support Equipment
Mode : GFSK_2482
g5 Tested by: 18438 ER
8:
Peok Limit (dBulU/m)
75
‘e
3 s
3 6
o
o
~ Avg Limit (dBuU/m)
5|:
* WM
B NPT L,
= . A ” ™ Ak IMMM”V Siosiilusdl
3 W\/MW‘W o
25
1 8 18
Frequency (GHz)
Range (6H2) REU/EH Ref/Atn  Det/Avg Tupe Seecp Pls  fups/lods Position fange (&) REU/UEH Ref/Attn  Dst/Avg Type ) Pts Houps/fiods  Position
113 1H(-648) /38K 8778 PEAK/Pur Avg(RUS)  7Tnsec(futo) 608D HEXH B-368degs H | 3:3-18 HC-6B)/38 8778 PERK/Pur Avg(RHS)  STnsec(iuto) I8k MM 8-368degs H
FCC Port{SC 2.46Hz RSE.TST 12746 19 Har 2818 Rev 9.5 B1 Dec 2816
! 1:UL Fremont,5m Chomber B 13 Dec 2818 18:88:25
Rodiated Emissions 3-Meters
185 PP?JEDL Number: 12563993
Client :Samsung
Config:EUT + Support Equipment
Mode : GFSK_2402
g5 Tested by:194388 ER
8:
Peok Limit (dBul/m)
75
e
~
3 65
[as}
o
~ Avg Limit (dBulU/m>
5C
45
3: 5 = I T o
o5
1 18 18
Frequency (GHz)
Range (6H2) REU/EH Ref/Altn  Dst/Avg Tupe Sweap Fis fups/liods FPasition Fange (6Hz) RE/ BN Ref/Attn  Dst/Avg Tupe Sueep Pts  ¥oups/fode Fosition
FCC Port{SC 2.46Hz RSE.TST 12746 19 Har 2018 Rev 9.5 B Dec 2816
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REPORT NO: 12563993-E2V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

RADIATED EMISSIONS

Frequency Meter Det AF T863 Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
*12.262 33.06 PKFH 39.2 -21.9 50.36 - - 74 -23.64 0 157 H
*12.26 20.37 VALT 39.2 -21.9 37.67 54 -16.33 - - 0 157 H

* - indicates frequency in CFR47 Pt 15 Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12563993-E2V2

EUT MODEL: SM-G970N

DATE: 1/29/2019

FCC ID: ABLSMG970KOR

24, REFERENCE DETAIL
Reference application that contains the reused reference data.
Equipment Reference Type Grant/ Reference Folder
Class FCC ID Permissive Application Test/RF Report Title/Section
Change Exposure
PCE A3LSMG970F Grant 12563734-E1V6 Test FCC Report WWAN /
All sections except
Appendix A
DSS A3LSMG9I70F Grant 12563734-E2V2 Test FCC Repqrt BT /Al
sections
DTS A3LSMG970F Grant 12563734-E3V3 Test FCC Report BLE / All
sections
12563734-E4V4 FCC Report DTS
WLAN / All sections
NIl A3LSMG970F Grant 12563734-E5V3 Test FCC Report UNII
WLAN / All sections
except DFS
12563734-E7V3 Test FCC Report ANT+ /
All sections
DXX | ASLSMGI70F Grant 12563734-E8V3 Test | FCC Report NFC / All
sections
FCC Report Wireless
DCD A3LSMG970F Grant 12563734-E9V3 Test Charging / All
sections
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REPORT NO: 12563993-E2V2 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)
X 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-E2V2 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-E2V2 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 BT operational mode.

6.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2402 - 2480 Basic GFSK 16.99 50.00
2402 - 2480 Enhanced DQPSK 12.35 17.18
2402 - 2480 Enhanced 8PSK 12.97 19.82

Note: GFSK, DQPSK, 8PSK average Power are all investigated, The GFSK & 8PSK Power are
the worst case. Testing is based on these modes to showing compliance. For average power
data please refer to section 4.7.

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
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REPORT NO: 12563993-E2V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

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.

Worst-case data rates as provided by the client were:

GFSK mode: DH5
8PSK mode: 3-DH5

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-E2V2 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 PSA and BT Tester
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 standalone. Test software exercised the radio card.
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REPORT NO: 12563993-E2V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

CONDUCTED TEST SETUP DIAGRAM

BT Tester Spetrum Analyzer (PSA)

Coupler

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-E2V2 DATE: 1/29/2019
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RADIATED AND AC LINE CONDUCTED EMISSIONS SETUP DIAGRAM

EUT

Spectrum
Analyzer
1
BT Tester
AC Mains

TEST SETUP

For radiated tests: EUT has support equipment. The test software exercises the radio.
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REPORT NO: 12563993-E2V2

EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

7. TEST AND MEASUREMENT EQUIPMENT

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

report:
TEST EQUIPMENT LIST
Description Manufacturer Model ID Num Cal Due Last Cal
Amplifier, 100KHz to SONOMA
1GHz 32dB INSTRUMENT 310N T300 12/11/2019 | 12/11/2019
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 2000MHz Sunol Sciences Corp. JB3 T900 06/18/2019 = 06/18/2018
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’ OkHz- 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-E2V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

8. MEASUREMENT METHODS

On Time and Duty Cycle: ANSI C63.10-2013 Section 11.6

Occupied BW (20dB): ANSI C63.10-2013 Section 6.9.2

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

Carrier Frequency Separation: ANSI C63.10-2013 Section 7.8.2

Number of Hopping Frequencies: ANSI C63.10-2013 Section 7.8.3

Time of Occupancy (Dwell Time): ANSI C63.10-2013 Section 7.8.4

Peak Output Power: ANSI C63.10-2013 Section 7.8.5

Conducted Spurious Emissions: ANSI C63.10-2013 Section 7.8.8

Conducted Band-Edge: ANSI C63.10-2013 Section 6.10.4

Radiated Spurious Emissions 30-1000MHz: ANSI C63.10-2013 Section 6.3 and 6.5

Radiated Spurious Emissions above 1GHz: ANSI C63.10-2013 Section 6.3 and 6.6

Radiated Band-edge: ANSI C63.10-2013 Section 6.10.5

AC Power-line conducted emissions: ANSI C63.10-2013, Section 6.2.
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REPORT NO: 12563993-E2V2

DATE: 1/29/2019

EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR
9. ANTENNA PORT TEST RESULTS
9.1. ON TIME AND DUTY CYCLE
LIMITS
None; for reporting purposes only.
PROCEDURE
ANSI C63.10, Section 11.6 : Zero-Span Spectrum Analyzer Method.
ON TIME AND DUTY CYCLE RESULTS
Mode ON Time|Period|Duty Cycle| Duty Duty Cycle 1/T
B X Cycle | Correction Factor|Minimum VBW
(msec) |(msec)| (linear) (%) (dB) (kHz)
Bluetooth GFSK 2.883 | 3.752 0.768 76.8% 1.14 0.347
Bluetooth 8PSK 2.894 | 3.749 0.772 77.2% 1.12 0.346
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EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

DUTY CYCLE PLOTS

= Keysight Spectrum Analyzer - APv7.0.1(072717),19498, Chamber B ===
[ | RE [s0e oc | | [ SENSE:INT] | ALIGN AUTO 10:13:04 AM Nov 26, 2018 F
Center Freq 2.402000000 GHz | #Avg Type: RMS RAGE[[ 345 6 requency
PNO: Fast —»— Trg: Free Run ™ ‘ d
P
IFGain:Low Atten: 6 dB DET|
Mkri 1.717 ms Auto Tune
6 dBrdiv__Ref -33.00 dBm -46.84 dBm
£l
=20 Center Freq|
450 e 2.402000000 GHz|
510
0 StartFreq
st 2.402000000 GHz
£9.0 - -
750
a0 StopFreq
2.402000000 GHz|
-B7.0
Center 2.402000000 GHz Span 0 Hz CF Step)|
Res BW 8 MHz #VBW 50 MHz Sweep 10.60 ms (1001 pts) 8.000000 MHz|
mR[MODEITRCSCLL x| v [ FUNCTION [ FUNCTIONWIDTH] __FUNCTIONVALUE il pute Men
N t 1717 ms -46.84 dBm
2 M t (A 2883 ms (A) 019dB
3 A1 t () 3.752ms (A) 0.09dB FreqOffset
4 0Hz|
5 =
6
7
8 Scale Type|
9
10 [l i
11 _ o Lin
e i v
s ysmatus
= Keysight Spectrum Analyzer - APV7.0.1(072717),19498, Chamber B =N ==
L RF 50Q DC [ [ SENSE:INT| [ ALIGN AUTO  [10:11:29 AM Nov 26, 2018 F
[Center Freq 2.402000000 GHz . #Avg Type: RMS RACE[T 345 requency
PNO: Fast —»— 17ig: Free Run m | ¢
IFGain:Low Atten: 6 dB per|P
AMKr3 3.752 ms AutoTune
5 dB/dly_ Ref -33.00 dBm 1.41dB
Log
330 Center Freq|
450 2.402000000 GHz|
1.0 s ,‘6 . <L4 |
o StartFreq
w0 2.402000000 GHz
£9.0 1
750
. StopFreq
’ 2.402000000 GHz
870
Center 2.402000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 10.60 ms (1001 pts) 8.000000 MHz|
[l MopelTRelsll x| FUR
1 N t 2904 ms -64.71 dBm
2 A t (A) 2.894 ms (A) 3.16dB
a1 t (A) 3.762ms (A) 141dB
4
5 E
6
7
] Scale Type
9
10 I i
1 i Log Lin|
T i v

Tglomars

BLUETOOTH 8PSK
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REPORT NO: 12563993-E2V2 DATE: 1/29/2019

EUT MODEL: SM-G970N FCC ID: A3LSMG970KOR
9.2. 20 dB AND 99% BANDWIDTH
LIMITS

None; for reporting purposes only.

TEST PROCEDURE

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

RESULTS
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REPORT NO: 12563993-E2V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

9.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 0.9804 0.8908
Mid 2441 0.9774 0.8896
High 2480 0.9815 0.8872
i Agilent 02:54:59 Oct 31, 2018 L Freq/Channel 5 Agilent 83:02:40 Oct 31, 2018 L Freq/Channel
| ] |
- Center Freq - Center Freq
Ch Freq 2482 GHz Trig Free || 5 10200000 GHz, Ch Freq 2.441 GHz Trig Free || 5 14100000 Gie
Occupied Bandwidth Averages: 100 I Occupied Bandwidth Averages: 100 I
| StartFreq| Start Freq
2.49100860 GH 2.4 GH
APv3.9.1(191818),39085, Conducted A : AP8.9.1(191818),33005, Conducted A ¢
Ref 28 dBm #Atten 30 dB Ref 26 dBm #fAtten 30 dB
#Peak Stop Freq #Peak Stop Freq
Log 1T _ 2.403000088 GHz Lag R 2.44200809 GHz|
10 S Ly 18 - Ly
dB/ CF Step| dB/ CF Step
Offst [T 200.000000 kHz Offs [T 7| 200.000000 kHz
18.2 Auto Man 1.2 Puto Han
dB r _ ] dB r _ |
I Freq Offset Freq Offset
Center 2.462 000 GHz Span 2 iz | @ Hz Center 2.041 G060 GHz Span 2 iz || & He
#Res BH 30 kHz #WBH 91 kHz #Sweep 100 ms (1601 pts) #Res BH 36 kHz #YBH 91 kHz #Sweep 100 ms (1001 pts)
= = - = Signal Track; = = = = Signal Track|
Occupied Bandwidth Occ BW % Pwr 9900 7 ||lon 0ff] Occupied Bandwidth Occ BH % Pur 99.00 7 (fon 0ff
890.7927 kHz x dB -20.00 &B 889.5979 kHz x B -20.00 4B
Transmit Freq Error  12.658 kHz Transmit Freq Error  4.264 kHz
% dB Bandwidth 980.418 kHz % dB Bandwidth 977.419 kHz
|
¥ Agilent 83:15:17 Oct 38, 2018 L Freg/Channel
|
- Center Freq
Ch Freq 2.48 GHz Trig Free 2. 43600000 GHz
Occupied Bandwidth Averages: 100 I
StartFreq
2.47990000 GH:
APvB.9.1(161818),38005, Conducted A i
Ref 28 dBm #Atten 39 dB
#Peak Stop Freq
Log B 2.43160800 GHz|
10 . 2 .
dB/ CF Step
0ffst | ze0.000000 K42
10.2 Futo Man
dB
Freq Offset
Center 2.4%8 800 GHz Snan 2 Mz || O Hz
#Res BH 30 kHz #UBH 91 kHz #Sweep 100 ms (1001 pts)
= = = = Signal Track
Occupied Bandwidth Occ BH Z Pur  95.00 ¥ [l Oft]
B8B87.1579 kHz % dB -20.00 4B
Transmit Freq Error  -5.046 kHz
% dB Bandwidth 981.462 kHz

HIGH CHANNEL
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REPORT NO: 12563993-E2V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

9.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.333 1.2012
Mid 2441 1.333 1.2009
High 2480 1.334 1.2038
& Agilent 03:20:18 Oct 38, 2018 L Freq/Channel 5 Agilent B3:23:39 Oct 30, 2018 L Freq/Channel
| ] |
- Center Freq - Center Freq
Ch Freq 2482 GHz Trig Free || 5 10200000 GHz, Ch Freq 2.441 GHz Trig Free || 5 14100000 Gie
Occupied Bandwidth Averages: 100 I Occupied Bandwidth Averages: 100 I
| StartFreq| Start Freq|
2.39950860 GH. 2.43850809 GH
APv3.9.1(191818),39085, Conducted A : AP8.9.1(191818),33005, Conducted A ¢
Ref 28 dBm #Atten 30 dB Ref 26 dBm #fAtten 30 dB
#Peak T StopFreq #Peak T Stop Freq
Log I 240450000 GHz Log i 244356060 GHz
1 L ° 2 10 5° Ea
dB/ CF Step| dB/ CF Step
Offst 560.000000 kHz Offst 500.800008 kHz
186 - Auto Man 106 Puto Han
dB r _ ] dB ' r _ |
I I Freq Offset } Freq Offset
Center 2.462 000 GHz Span 5 Mz | @ Hz Center 2.041 G060 GHz Span Mz || & He
#Res BH 30 kHz #WBH 91 kHz #Sweep 100 ms (1601 pts) #Res BH 36 kHz #YBH 91 kHz #Sweep 100 ms (1001 pts)
= = - = Signal Track; = = = = Signal Track|
Occupied Bandwidth Occ BW % Pwr 9900 7 ||lon 0ff] Occupied Bandwidth Occ BH % Pur 99.00 7 (fon 0ff
1.2012 MHz ® dB  -20.00 dB 1.2009 MHz ® dB -20.80 dB
Transmit Freq Error  11.788 kHz Transmit Freq Error  4.489 kHz
% dB Bandwidth 1.333 MHz % dB Bandwidth 1.333 MHz
|
¥ Agilent 03:25:49 Oct 38, 2018 L Freg/Channel
|
- Center Freq
Ch Freq 2.48 GHz Trig Free 2. 43600000 GHz
Occupied Bandwidth Averages: 100 I
StartFreq
APvB.9.1(161818),38005, Conducted A 247750038 Gz
Ref 28 dBm #Atten 39 dB
#Peak Stop Freq
Log 2.48250800 GHz
18 s° 2 <
4B/ CF Step
0ffst 508.000000 kHz
160.6 [ B Futa Man
dB
I Freq Offset
Center 2.4%8 800 GHz Span 5 Mz || O Hz
#Res BH 30 kHz #UBH 91 kHz #Sweep 100 ms (1001 pts)
= = = = Signal Track
Occupied Bandwidth Occ BH % Pur  99.00 7 (fop 0f
1.2038 MHz ® dB -20.80 dB
Transmit Freq Error  -4.318 kHz
% dB Bandwidth 1.334 MHz

HIGH CHANNEL
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REPORT NO: 12563993-E2V2 DATE: 1/29/2019

EUT MODEL: SM-G970N FCC ID: A3LSMG970KOR
9.3. HOPPING FREQUENCY SEPARATION
LIMITS

FCC §15.247 (a) (1)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mw.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz and the
VBW is set to 300 kHz. The sweep time is coupled.

RESULTS
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REPORT NO: 12563993-E2V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

9.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

5 Agilent 84:54:04 Oct 38, 2018 L | Marker |
APwE.9.10181818),39885, Conducted A a Mkrl 1.086 MHz Sol Mark
Ref 20 dBm #Atten 30 dB 0.26 dB |f e 92‘“ gr eg
fsgak Marker a | $ $ =
10 [1.000000 MHz ; Normal
a6/ | [B.26 dB i
Offst
165
dE Delta
Delta Pair
{Tracking Ref)
#PAvg Ret A
M1l 52 Span Pair
33 FC Span Center
AR I
£if
FTun Off
Swp
Center 2.441 500 GHz Span § MHz 1”‘0’{‘3
#Res BH 308 kH=z #\BHY 91a kH=z Sweep 1 ms (1801 pts)

HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: 12563993-E2V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

9.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

- Agilent 85:15:12 Oct 38, 2018 L | Measure |

APwE.9.10181818),39885, Conducted A a Merl 1.006 MH=z

Ref 26 dBm #Atten 30 dB -B.51 dB Meas Off

#Peak |

Log 1R ]

le T Channel Power

dB/

Offst

1@.2

dB Occupied BH
ACP

#PAvg

Ml S2 Multi Carrier

33 FC Power

AR

£CE): Power Stat

FTun CCDF

Swp

Center 2.441 508 GHz Span 5 MH= 1”‘0’{‘3

#Res BH 308 kH=z #\BHY 91a kH=z Sweep 1 ms (1801 pts)

HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: 12563993-E2V2 DATE: 1/29/2019

EUT MODEL: SM-G970N FCC ID: A3LSMG970KOR
9.4. NUMBER OF HOPPING CHANNELS
LIMITS

FCC §15.247 (a) (1) (iii)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

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

RESULTS

Normal Mode: 79 Channels Observed
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REPORT NO: 12563993-E2V2

EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

9.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

% Agilent B34:52:00 Oct 308, 2018 L Measure
APwE.9.101818182,39005, Conducted A
Ref 26 dBm Atten 20 dB Meas Off
#Peak
Log
10 Channel Power
dB/
Offst
166
dB Occupied BH
]}
3.2
dBm
ACP
Lafw
ML 52 Multi Carrier
53 FLhpe = Power
AR
£k Power Stat
FTun CCDF
Swp
Start 2.390 § GHz Stop 2.490 @ GHz 1”‘0’{‘3
#Res BEW 1 MH= #YBH 1 MH= Sweep 20 ms (1861 ptsy
I
100MHz SPAN
% Agilent B4:47:33 Oct 30, 2018 L Freg/Channel
APw3.9.1(1A18183,39005, Conducted A Center Freq
Retf 260 dBm Atten 20 4B
wPaak | 2.41560888 GHz
Log
1@ Start Freq
de/ | 2.48880998 GHz
Offst
ﬁg-s Stop Freq
2430006880 GHz
CF Step
3.0PEREEE MHz
#PRvg Auto Man
M1 sz Freq Offset
33 FC 0.BA0EEERE Hz
AR
£if: .
,:-]C—U:r'] Signal Track
On Off
Swp =
Center 2.415 88 GHz Span 38 MHz

#Res BH 308 kH=

#YEW 3606 kH=z

Sweep 20 ms (1801 ptsy

30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: 12563993-E2V2

EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

& Agilent 34:49:89 Oct 38, 2818 L IFreq/Channel|
APwE.9.101818182,39085, Conducted A Center Freq
Ret 28 dBm Atten 20 dB
#Peak | 2.44508008 GHz
Log
14 Start Freq
dB 2430006880 GHz
Dffst
ég'a Stop Freq

ZABREABAA GHz
CF Step
0000880 MHz
#PRvg Auto Man
M1 2 Freq Offset
53 FC 00000008 Hz
AR
£ .
F%ﬁ] Signal Track
On Off
Swp =1
Center 2.445 80 GHz Span 38 MH=z
#Res BH 300 kHz #BH 300 kHz Sweep 20 ms (1001 pts)
30MHz SPAN, SEGMENT 2 OF 3

% Agilent 84:56:45 Oct 38, 2813 L Freq/Channel
APwE.9.101818152,39005, Conducted A Center Freq
ESLai@ dBm Atten 20 dB 5 A75EBA08 e
Log
16 Start Freq
dB/ 246000808 GHz
Offst
égﬁ Stop Freq

2490008800 GHz
CF Step
3.08PERRRA MH=z
#PRvg Auto Man
ML 52 Freq Offset
53 FC D.EAEAREES Hz
AA
£ .
F%ﬁ] Signal Track
0n Off
Swp —
Center 2.475 80 GHz Span 38 MHz
#Res BH 300 kH=z #YEH 26008 kH=z Sweep 20 ms (1861 ptsy

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 12563993-E2V2

EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

9.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

% Agilent B5:13:85 Oct 308, 2013 L Measure
APwE.9.101818182,39005, Conducted A
Ref 26 dBm Atten 20 dB Meas Off
#Peak ‘ |
Log
1@ - Channel Power
dB/
Offst
16.2
dB Occupied BH
]}
7.4
dBm ACP
Lafw
ML 52 Multi Carrier
33 FC e Power
AR
£Ch): Power Stat
F Tun CCDF
Swp
Start 2.390 § GHz Stop 2.490 @ GHz 1”‘0’{‘3
#Res BEW 1 MH= #YBH 1 MH= Sweep 20 ms (1861 ptsy
I
100MHz SPAN
% Agilent B5:08:42 Oct 30, 2018 L Measure
APw3.9.1(1A18183,39005, Conducted A
Retf 260 dBm Atten 20 4B Meas Off
#Pegk
Log
1@ Channel Power
dBs
Offst
16.2
dB Occupied BH
ACP
#PRAvg
ML 52 Multi Carrier
33 FC Power
AR
£Ch Power Stat
FTun CCDF
Swp
Center 2.415 86 GHz Span 30 MHz flore

#Res BH 308 kH=

#YEW 3606 kH=z

Sweep 20 ms (1801 ptsy

30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: 12563993-E2V2

EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

¥ Agilent B5:18:15 Oct 38, 2818 L [ Measure |
APwE.9.101818182,39085, Conducted A
Ret 28 dBm Atten 20 dB Meas Off
#Peak
Log
10 Channel Power
dB/
Dffst
la.2
dE Occupied BH
ACP
#PAvg
M1 52 Multi Carrier
53 FC Power
AR
£CE Power Stat
FTun CCDF
Swp
Center 2.445 88 GHz Span 38 MHz 1"‘0’{‘3
#Res BH 306 kHz +YEBH 3008 kHz Sweep 20 ms (1001 pts)
I
30MHz SPAN, SEGMENT 2 OF 3
% Agilent 85:11:54 Oct 38, 2813 L Measure
APwE.9.101818152,39005, Conducted A
Ref 2@ dBm Atten 28 dB Meas Off
#Peak
Log
10 Channel Power
dB/
Offst
16.2
dB Occupied BH
ACP
#PAwvag
M1 52 Multi Carrier
33 FC Power
AA
£k Power Stat
FTun CCDF
Swp
Center 2.475 88 GHz Span 30 MHz 1”‘0’{‘3
#Res BH 300 kH=z #YEH 26008 kH=z Sweep 20 ms (1861 ptsy
I

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 12563993-E2V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

9.5. AVERAGE TIME OF OCCUPANCY

LIMITS

FCC §15.247 (a) (1) (iii)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 3.16 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels *
0.4 seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width.

RESULTS
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REPORT NO: 12563993-E2V2
EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

9.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Number ot .
Fltis Pulses in Average Time Limit Margin
DH Packet | Width of Occupancy g
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode
DH1 0.3831 32 0.1226 0.4 -0.2774
DH3 1.639 18 0.2950 0.4 -0.1050
DH5 2.888 9 0.2599 0.4 -0.1401
ALt NPuurInst()ezri;l)f AELTD I Limit Margin
DH Packet | Width of Occupancy g
0.8 (sec) (sec)
(sec) (sec)
seconds
GFSK AFH Mode
3DH1 0.3831 8 0.03065 0.4 -0.3694
3DH3 1.639 4.5 0.07376 0.4 -0.3262
3DH5 2.888 2.25 0.06498 0.4 -0.3350
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REPORT NO: 12563993-E2V2
EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

# Agilent 05:02:29 Oct 30, 2818 L Measure ¥5 Agilent 05:03:42 Oct 30, 2018 L Measure
APv3.9.1(191818),39085, Conducted A a Mkrl 3831 ps AP8.9.1(191818),33005, Conducted A a Mkrl  1.639 mg
Ref 28 dBm #Atten 30 dB -20.33 dB Meas Off| Ref 26 dBm #fAtten 30 dB -22.61 dB Meas Off
#Peak #Peak
Log | Lag
L Channel Power| Lo Channel Power
dB/ dB/
1R 1R
Occupied BH Occupied BH
ACP ACP
#PAvg #PAvy
HL 52 Multi Carrier WL 52 Multi Carrier,
$3 v Power| S3 48 Power|
AR AA
ﬁ?n Power Stat f%)n Power Stat
CCDF CCDF]
|
Center 2441 000 GHz Sman 0 1z 1”‘0’{3 Center 2.441 000 GHz Span 0 1z 1"‘;{2
Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (8801 pts) Res BH 1 MHz #UBH 1 MHz Sweep 2 ms (8891 pts)
Copyright 2000-2010 Agilent Technologies | Copyright 2000-2010 Agilent Technologies |
Agilent 85:04:55 Oct 30, 2018 L Measure ¢ Agilent 85:02:46 Oct 30, 2018 L Measure
APw8.8.1(191818),39085, Conducted A a Mkrl  2.888 ms APv8.9.1(191818),33005, Conducted A
Ref 28 dBm #Htten 30 dB -31.11 dB Meas Off Ref 26 dBm #Atten 30 dB Meas Off
#Peak #Peak |
Log | Log H I
1g Channel Power| 16 Channel Power
&/ N B/ Il
Offst
18.2
Occupied BW dB Occupied BH
DI
13.1 11 I
dBm
WPhvg ACP| WPhvg t; J ACP
HL 52 Multi Carrier, v 52 .udMé I Multi Carrier
53 Power| S3FS Power|
AR AA
g%)n Powerc%tnag ﬁ[])n PowercSctDaFt
]
Center 2.441 000 GHz Span © Hz 1”‘0’{3 Center 2.041 060 GHz Span 0 Hz 1"‘;{2
Res BH 1 MHz #JBH 1 MHz Sweep 4 ms (G001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1001 pts)
Copyright 2000-2010 Agilent Technologies | Copyright 2000-2010 Agilent Technologi |
Agilent 85:03:59 Oct 30, 2018 L Measure Agilent 85:05:12 Oct 30, 2018 L Measure
APY3.8.1(191818),39085, Conducted A APv8.9.1(191818),38005, Conducted A
Ref 28 dBm #Htten 30 dB Meas Off Ref 26 dBm #Atten 30 dB Meas Off
#Peak #Peak
Log Log I
1o Channel P 10 Channel P
Yy annel Power| 4B/ annel Power
Offst Offst
18.2 18.2
dB Occupied BW dB Occupied BH
ol DI
12.9 J 12.7
dBm dBm
o ‘ ACP| WPhvg ACP
n | | | | m n
UL ose A [BLAY Y ! WA Multi carrier ul 5o b o 0l Multi Carrier
53 F Power 53 FS Power
AR AA
g%)n Powerc%t[;g ﬁ[])n PowercSctDaFt
Center 2.441 000 GHz Span © Az 1”‘0’{3 Center 2.041 060 GHz Span 0 Hz 1"‘0’{2
Res BH 1 MHz #JBH 1 MHz Sweep 3.16 5 (1001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1001 pts)
Copyright 2000-2010 Agilent Technologies | Copyright 2000-2010 Agilent Technologi |

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH5
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REPORT NO: 12563993-E2V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

9.5.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy

(msec) 3.16 (sec) (sec) (sec)
seconds
8PSK Normal Mode
3DH1 0.3891 31 0.120621 0.4 -0.27938
3DH3 1.64 12 0.1968 0.4 -0.2032
3DH5 2.892 10 0.2892 0.4 -0.1108

Note: for AFH(8PSK) mode, please refer to the results of AFH(GFSK) mode; the channel
selection and hopping rate are the same for both EDR and Basic Rate operation, data for Basic
Rate demonstrates compliance with channel occupancy when AFH is employed.
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REPORT NO: 12563993-E2V2
EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ASLSMG970KOR

# Agilent 05:22:38 Oct 30, 2818 L Measure ¥5 Agilent 05:23:26 Oct 30, 2018 L Measure
APv3.9.1(191818),39085, Conducted A a Mkrl 3891 ps AP8.9.1(191818),33005, Conducted A a Mkrl  1.64 ms|
Ref 28 dBm #Atten 30 dB -20.90 dB Meas Off| Ref 26 dBm #fAtten 30 dB -17.92 dB Meas Off
#Peak #Peak
Log | Lag
18 18
ey Channel Power| B/ Channel Power
. e it b B
N Occupied BH Occupied BH
ACP ACP)
#PAvg #PAvy
HL 52 Multi Carrier WL 52 Multi Carrier,
$3 v Power| S3 48 Power|
AR AA
ﬁ?n Power Stat f%)n Power Stat
CCDF CCDF]
|
|
Center 2441 000 GHz Snan 0 1z 1”‘0’{3 Center 2.091 000 GHz Span 0 1z 1"‘;{2
Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (8801 pts) Res BH 1 MHz #UBH 1 MHz Sweep 2 ms (8891 pts)
Copyright 2000-2010 Agilent Technologies | Copyright 2000-2010 Agilent Technologies |
Agilent 05:20:38 Oct 30, 2018 L Measure ¢ Agilent 85:18:29 Oct 30, 2018 L Measure
APw8.8.1(191818),39085, Conducted A a Mkrl  2.892 ms APv8.9.1(191818),33005, Conducted A
Ref 28 dBm #Htten 30 dB -22.77 dB Meas Off Ref 26 dBm #Atten 30 dB Meas Off
#Peak #Peak
10 18 } T | i
Channel Power| Channel Power
&/ i/ i l I
o T e ey o o] Offst
18.2
Occupied BW dB Occupied BH
DI
8.6
dBm
WPhvg ACP| WPhvg J ACP
HL 52 Multi Carrier, v 52 v a“ Multi Carrier
53 Power| S3FS Power|
AR AA
g%)n Power Stat ﬁ[])n Power Stat
CCDF CCDF
]
Center 2.441 000 GHz Span © Az 1”‘0’{3 Center 2.041 060 GHz Span 0 Hz 1"‘;{2
Res BH 1 MHz #JBH 1 MHz Sweep 4 ms (G001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1001 pts)
Copyright 2000-2010 Agilent Technologies | Copyright 2000-2010 Agilent Technologi |
Agilent 85:19:42 Oct 30, 2018 L Measure Agilent 85:20:55 0Oct 30, 2018 L Measure
APY3.8.1(191818),39085, Conducted A APv8.9.1(191818),38005, Conducted A
Ref 28 dBm #Htten 30 dB Meas Off Ref 26 dBm #Atten 30 dB Meas Off
#Peak | #Peak
Log | Log
16 | 18
ey Channel Power| 4B/ Channel Pover
Offst Offst
18.2 18.2
dB Occupied BW dB Occupied BH
] DI
8.6 | 8.6
dBm dBm
#PRvg E ACP #PRvy Hu; E ACP
v s2fh kB Loy i Multi Carrier v 52 i ! il o IIEEN wote carrier
53 F Power 53 FS Power
AR AA
g%)n Power Stat ﬁ[])n Power Stat
CCDF CCDF
Center 2.441 000 GHz Span © Az 1”‘0’{3 Center 2.041 060 GHz Span 0 Hz 1"‘0’{2
Res BH 1 MHz #JBH 1 MHz Sweep 3.16 5 (1001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1001 pts)
Copyright 2000-2010 Agilent Technologies | Copyright 2000-2010 Agilent Technologi |

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — 3DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - 3DH5
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REPORT NO: 12563993-E2V2 DATE: 1/29/2019

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

§15.247 (b) (1)

The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm. Alternatively,
frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping channel
carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the
hopping channel, whichever is greater, provided the systems operate with an output power no
greater than 125 mW.

TEST PROCEDURE

Measurements perform using a wideband gated RF 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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DATE: 1/29/2019

REPORT NO: 12563993-E2V2
FCC ID: ABLSMG970KOR

EUT MODEL: SM-G970N

9.6.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: 39005 RA
Date: 11/20/2018
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm)
Low 2402 16.27 30 -13.73
Middle 2441 16.99 30 -13.01
High 2480 16.20 30

9.6.2. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

Tested By: 39005 RA
Date: 11/20/2018
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 11.66 21 -9.34
Middle 2441 12.35 21 -8.65
High 2480 11.77 21 -9.23
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REPORT NO: 12563993-E2V2
EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

9.6.3. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Tested By: 39005 RA
Date: 11/20/2018
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 12.22 21 -8.78
Middle 2441 12.97 21 -8.03
High 2480 12.22 21 -8.78
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REPORT NO: 12563993-E2V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

9.7. AVERAGE POWER

LIMITS

None; for reporting purposes only

TEST PROCEDURE

Measurements perform using a wideband gated RF 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 42 of 83

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-E2V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

9.7.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: 39005 RA
Date 11/20/2018
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 15.87
Middle 2441 16.57
High 2480 15.62

Tested By: 39005 RA
Date 11/20/2018
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 8.55
Middle 2441 9.25
High 2480 8.87

9.7.2. BLUETOOTH BASIC DATA RATE DQPSK MODULATION
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REPORT NO: 12563993-E2V2
EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

9.7.3. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Tested By: 39005 RA
Date 11/20/2018
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 8.87
Middle 2441 9.29
High 2480 8.89

Page 44 of 83

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL:(510) 771-1000

FAX:(510) 661-0888



REPORT NO: 12563993-E2V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

9.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer.The resolution bandwidth is set to
100 kHz.The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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REPORT NO: 12563993-E2V2
EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

9.8.1. BLUETOOTH BASIC DATA

Antenna 1 SPURIOUS EMISSIONS, NON-HOPPING

RATE GFSK MODULATION

% Agilent B2:55:21 Oct 31, 2018 L [Freq/Channel s Agilent 02:55:44 Oct 31, 2018 L Freg/Channel
APy8.9.1(181818),39005, Conducted A Wrl 2402 925 Bzl F APv2.9.1(1A1318),39005, Conducted A Wed 13.954 BHZ] F
Ref 20 dBnm #fitten 36 db 14.59 dim || , Lenter Freq Ref 36 dBn wfitten 40 dB -32.97 dbm || Lenter Freq
WFeack 5 2. BHz sPeak ‘ 13.0150080 GHz,
Log 1 Log |
18 Start Freq 18 Start Freq
B/ 2.39250000 GHz dB/ 30, MHz
Dffst Offst
ag'z StopFreq igz " Stop Freq
ol 2.40750800 GHz bl 28. GHz
% I3 Ly 2l il L -
- CF Step - i CF Step)
1.50000000 MHz \ | 2.59700060 GHz,
#Phvg |Auta Man #PRvg | | |Ruto Man
Center 2.400 000 GHz Span 15 MHz Start 30 MHz Stop 26,400 GHz
WRes BH 108 kHz #JBH 300 ke Swoen 1467 ms (1081 pes) || Freq Uffsﬁz #Res BH 100 kHz WBH 300 Kz Sweop 2482 5 (8192 prd || Freq 0”“::
Marker  Trace Type K Axis Auplitude ) Marker  Trace Type X Axis Anplitude )
1 1y Freq 2.482 825 GHz 14.59 dBn 1 (&5 Frag 2.482 GHz 14.27 dBm
D8 m D s | senaitak | |2 @ me e gk | sional Track
el ’ : ) " On O] 1 <5 F:E; 13,554 EH; _32.97 daz n 0t
|
# Agilent 83:83:82 Oct 31, 2018 L Freqg/Channel 4 Agilent 83:93:24 Oct 31, 2018 L Freq/Channel
APvE.9.1(181618),39065, Conducted A Mkl 2.441 165 GHz APv8.9.1(101818),39005, Conducted A Mkrd 25.471 GHz
Ref 28 dBn sfitten 30 dB 15.44 dgn ||, CeNter Freq Ref 30 dBn whitten 48 dB 33.35 dBn ||  Center Freq
Peock : 2.44100000 GHz WPeak ‘ : 13.0150080 GHz,
Log 1 Log 5
18 StartFreq 16 StartFreq
d8/ 2.43350009 GHz dB/ 30, MHz
Dffst Dffst
},%2 StopFreq égz Stop Freq
D 2.44850800 GHz o < ol 28. GHz
Z45 “46 S a
AR CF Step) AR ; ! CF Step
1.5 MHz \ | 2.59700000 GHz,
#PAvg |Auto Man #Phvg ‘ | [Buto Man
ML 52 Start 30 MHz Stop 26.608 GHz
3 8 Freq Offsﬁ: #Res BH 100 kHz WUEH 300 kHz  Sween 2.482 5 (3192 pto) |[ Freq Offsﬁg
AR i Marker  Trace Type W fxis Anplitude )
£ 1 1y Freq 2.441 GHz 15.82 dBm
T Signal Track :o® b s g || signal Track
Sup On Off] ] ¢ Frag 25,471 BH= _33.35 dbm on 0]
Center 2.441 008 GHz Span 15 MHz
#Res BH 100 kHz #UBH 308 kHz  Sweep 1467 ms (1001 pts)

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

s Agilent 03:15:39 Oct 30, 2018 L Freg/Channel 3 Agilent 63:16:02 Oct 38, 2018 L Freq/Channel
APv3.9.1(191818),39085, Conducted A Mkrl 2.486 835 GHz Center Freq AP8.9.1(191818),33005, Conducted A Mkrd 13.892 GHz| Center Freq
Egii@ dBm *Httin 30 dB 14.26 dBm 2.48350000 Gl 552;\2@ dBm : #ftten 49 dB -33.36 dBm 13.0150000 Glz
Log 1 Log 1
18 StartFreq 10 StartFreq
dB/ 2.47600008 GHz 4B/ 30 MHz
Offst Offst
5%‘2 StopFreq ig'z Stop Freq

4
2.49100008 GHz o 26 GHz
] 2 0] 3 s
s cFstep| | |23/ R CF Step
WPhug 1.500006680 MHz »Pﬂvgl \ | 2.599700809 GHz|
LM Man | ‘ | M Man
Center 2.483 500 GHz Span 15 MHz Start 30 MHz Stop 26.008 GHz
wRes BH 100 kHz SUBH 300 ke Sween 1.467 s (1061 pis) || Freq Offsﬁ: #Res BM 100 kHz WEH 300 Kz Sween 0482 5 (8192 pis || Freq OffEﬁ:
Marker  Trace Type ¥ Axis Amplitude ) Marker  Trace Type ¥ Ruis fnplitude i
1 (&5 Freg 2.488 B35 GHz 14.26 dBn 1 (&5} Freg 2.4808 GHz 12.75 dBm
2 1) Fi 2.483 748 GH: -52.15 dB i 2 1y F 4,966 GH: =44.74 dB i
2 (65 F:z: 2.483 68 EH; -53.58 dB: 0 Slgnal Tragfkf 3 [&¥] F:z; 7.448 GH; -42.88 dEz Slgnal Tra&kF
n < 4 1 Freg 13.592 GHz -33.36 dEm n 2

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 12563993-E2V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

Antenna 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

¥ Agilent B45506 Oct 36, 2018 L Measure 3 Agilent 84:56:88 Oct 39, 2018 L Measure
APv8.9.1¢(181818),39005, Conductsd A Mkrl 2.404 856 GHz APv8.9.1(101818),390085, Conducted A Mkrl 2.478 810 GHz|
Ref 26 dBm #fAtten 38 dB 14.71 dBm Meas Off| Ret 28 dBm #Atten 39 dB 14.87 dBm Meas Off|
#Peak | E] | #Peak &
Log | 1 | Lag 1
ég/ ! lchannel Power ég/ llchannel Power|
Offst Offst
18.6 10.6
dB Occupied BH dB Occupied BH
ol 2 ] é
B iy
I il
ACP ACP
#PAvg #PAvg
Center 2.400 000 GHz Span 15 MHz . . Center 2,483 500 GHz Span 15 MHz . .
#Res BH 100 kHz WBH 300 KHz  Sweep 1.467 ms cL001 prsy || TNU c:;:::: #Res BH 108 kHz WUBH 300 kHz  Swesp 1467 ms (101 prs) || TN c;;:;g
Marker Trace Typa ¥ Axis Anplitude Marker Trace Type K Axie Amplitude
(5] Freq 2,484 658 GHz 14,71 dBm 1 1) Freq 2,478 818 GHz 14.87 dBm
2 (&b} Fi 2,468 BAA GH: -51.88 dB 2 [¢5) Fi 2.486 898 GH: -5H.28 dB
3 25 Freq 2339 £45 GHa 22045 db PowercSctDaFt 3 e Freq 20483 520 GH 82773 den Powercsctnarg
More More
1 of 2 1 of 2
| |
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REPORT NO: 12563993-E2V2
EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

9.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Antenna 1 SPURIOUS EMISSIONS, NON-HOPPING

% Agilent 03:20:40 Oct 30, 2018 L [Freq/Channel s Agilent 03:21:03 Oct 30, 2018 L Freg/Channel
APv8.9.1(1816157,39005, Conducted A Wil 2,481 995 BHz|[ r APv8.9.1(101818),39005, Conducted A Mird 25562 Ghal™ r
Ref 20 dBnm #fitten 36 db 7.45 dbm || , benter Freq Ref 36 dBn wfitten 40 dB 3331 dbm || Lenter Freq
WPeak - 2. GHz sPoak I 13.6156080 GHz
Log Log T
10 StartFreq 10 5 Start Freq
dB/ 239250000 GHz dB/ 30, MHz
Dffst 0ffst
ag'e StopFreq iga Stop Freq
o 2.40750009 GHz o - 2 26 BGHz
2 2N e -
Lot CFstep| | |12 [ammimry CF Step
156000000 MHz \ | 2.59700060 GHz
#Phvg |Auta Man #PRvg | | |Ruto Man
Center 2.400 000 GHz Span 15 MHz Start 30 MHz Stop 26,400 GHz
WRes BH 108 kHz #JBH 300 ke Swoen 1467 ms (1081 pes) || Freq Uffsﬁz #Res BH 100 kHz WBH 300 Kz Sweop 2482 5 (8192 prd || Freq 0”“::
Marker  Trace Type K Axis Auplitude ) Marker  Trace Type X Axis Anplitude )
1 1y Freq 2.481 995 GHz 7.45 dBm 1 (&5 Frag 2.482 GHz 5.11 dBm
Pod rm o Hmma ah Jsearad | |2 @ nm e e | sona Track
el ’ : ’ " On O] 1 <5 F:E; 25.582 EH; _33.31 daz n 0t
|
# Agilent 83:24:81 Oct 39, 2018 L Freqg/Channel 4 Agilent §3:24:23 Oct 30, 2018 L Measure
APv8.9.1(101818),39085, Canducted A Mkrl 2,441 989 GHz APYB.9.1(101818),39085, Conducted A Mkrd 25.340 GHz
Ref 20 dBm #Atten 30 dB 680 é8m ||, Ef{‘@t;@r@gr@?ﬁ Ref 30 dBm #Atten 40 dB -34.55 dBnm Meas Off
#Peak T : z #Peak ‘
Log 1 Log iy
18 StartFreq 16
dB/ 243356000 GHz| | |dB/ Channel Power
Offst 0ffst
%’gs StopFreq égs Occupied BH
2.44350009 GHz
hia ST A W —
-11. CF Step| B Y
doim 15 wig| | | T ACP)
#PAvg [Futo Man #FAvg ‘ |
ML 52 Start 30 MHz Stop 26.608 GHz : :
g ared OFSet] | lupes Bw 106 iz WEBH 300 KHz  Swesp 2.482 5 (8152 prsy || TIU CF?;::Z:
AR i Marker  Trace Type W fxis Anplitude
£ - 1 1y Freq 2.441 GHz 7.88 dBm
Flun Signal Track 5 o frea e il di Power Stat
Sup On Off] 1 <5 F;EE 25.948 EH; -34.55 dE'r: CCDF
Center 2441 608 GHz Span 15 Mz 1"‘0’{‘3
#Res BH 100 kHz #UBH 308 kHz  Sweep 1467 ms (1001 pts)
|

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

i Agilent 03:32:07 Oct 30, 2018 L Freg/Channel 3 Agilent 63:32:30 Oct 38, 2018 L Freq/Channel
APv3.9.1(191818),39085, Conducted A Mkrl 2.486 885 GHz Center Freq AP8.9.1(191818),33005, Conducted A Mkrd  25.758 GHz| Center Freq
Egii@ dBm *Htteln 30 dB 8.22 dBm 2.48350000 Gl Esia?;lﬁ dBm ‘ #ftten 49 dB -33.66 dBm 13.0150000 Glz
Log Log ]

18 StartFreq L StartFreq
dB/ 2.47600008 GHz 4B/ 30 MHz
Offst Offst
5%‘6 StopFreq ig'a Stop Freq
4
2.49100008 GHz 26 GHz
ol 2 1] s i
oo . R — CF Step
Phvg [ 1.50069600 Mz whvs|— | 2.59760089 GHz
LM Man | ‘ | M Man
Center 2.483 500 GHz Span 15 MHz Start 30 MHz Stop 26.008 GHz
wRes BH 100 kHz SUBH 300 ke Sween 1.467 s (1061 pis) || Freq Offsﬁ: #Res BM 100 kHz WEH 300 Kz Sween 0482 5 (8192 pis || Freq OffEﬁ:
Marker  Trace Type ¥ Axiz Amplitude ) Marker  Trace Type ¥ fixis Anplitude )
1 (&5 Freg 2.488 B85 GHz 8.22 dBm 1 (&5} Freg 2.4808 GHz 4.78 dBm
2 1) Fi 2.484 558 GH: -51.99 dB i 2 1y F 4,966 GH: -44.87 dB i
2 (65 F:z: 2.483 68 EH; -5L.45 dB: 0 Slgnal Tragfkf 3 [&¥] F::; 7.448 EH; —-42.47 dEz Slgnal Tra&k{
n < 4 1 Freg 25.750 GHz -33.56 dEm n 2
|

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 12563993-E2V2
EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

Antenna 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

¥ Agilent B5:16:14 Oct 36, 2018 L Measure 3 Agilent 85:17:16 Oct 39, 2018 L Measure
AP+8.9.1(191318),39005, Conducted A Mkrl 2.484 155 GHz APv8.9.1(191818),39085, Conducted A Mkrl 2.477 995 GHz|
Ref 26 dBm #fAtten 38 dB 7.65 dBm Meas Off| Ret 28 dBm #Atten 39 dB 7.98 dBm Meas Off|
#Peak 1 ‘ #Peak 1
Log ‘ l Log
ég/ Channel Power ég/ Channel Power|
Offst Offst
1.2 18.2
dB Occupied BH dB Occupied BH
ol 2 ] z
Eé2.4 vy 551;2'@
I il
ACP ACP
#PAvg #PAvg
Center 2.400 000 GHz Span 15 MHz . . Center 2,483 500 GHz Span 15 MHz . .
#Res BH 100 kHz WBH 300 KHz  Sweep 1.467 ms cL001 prsy || TNU c:;:::: #Res BH 108 kHz WUBH 300 kHz  Swesp 1467 ms (101 prs) || TN c;;:;g
Marker Trace Typa ¥ Axis Anplitude Marker Trace Type K Axie Amplitude
1 1y Freq 2,464 155 GHz 7.65 dBm 1 1) Freq 2.477 995 GHz 7.98 dBm
2 (&b} Fi 2,468 BAA GH: -54.69 dB 2 [¢5) Fi 2.489 985 GH: -51.64 dB
3 i Freq 2,33 730 G 183 do Powercsctna; 3 L Freq 21483 520 G 283777 den Powercsctnarg
More More
1 of 2 1 of 2

LOW BANDEDGE

HIGH BANDEDGE
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REPORT NO: 12563993-E2V2

EUT MODEL: SM-G970N

DATE: 1/29/2019

FCC ID: ABLSMG970KOR

10. RADIATED TEST RESULTS

LIMITS

FCC 8§15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvV/im)at3m (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 measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 3 MHz for peak measurements and 1 MHz resolution bandwidth with 1/T
(360Hz) video bandwidth with peak detector 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-E2V2

EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

10.1. TRANSMITTER ABOVE 1 GHz

10.1.1.BLUETOOTH BASIC DATA RATE GFSK MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

12:UL Fremont,5m Chomber B 26 Nov 2818 18:22:42
Restricted Bandedge
- Project Number: 12563734
1 Client:Samsung
Config:EUT + Support Equipment
Mode | GFSK_H_2482
185 Tested by 13498 ER
9‘:
”“
85 ;
A i |
SE Peak Limit CdBuU/m) |
- ’ ‘
[as] H
z H
65 : { l
; I
55l Average Linit (dBul/m) |
2 | b
T TP R T PP O L T Lo TR TN TTVO WU TN 1 T VP E P YTR VA oY LA T NPRTIF (RO HoRs Aol |
45 t el o ity [kt by t
Ik
35 b g rrvm"ﬂ“ﬁmm [ —
2. 31 189.5MH=z/ 2.415
Frequency (GHz)
Range (G12) REU/UBU Ref/Attn  Det/Avg Type Sweep Pls  Foups/fode Position Range (Gz) REW/ Bl Ref/Attn  Det/fvg Type Sueep Pt #5upo/fode  Fosition
1:2.31-2.415 1M(-6dB) /34 189/12 PEAK/Pur Avg(RMS)  Tnsec(Auto) 8088  MAXH 11 degs 188 ¢| 2:2.31-2.415 1MC-6dB) /368 189/12 PERAK/Ua 4™ Av @113s/RB 8988  1/WRIT 11 degs 180 cn
Low Channel Bondedge - H.TST 38915 {1 May 2816 Rev 9.5 Bi Dec 2816

Trace Markers

Marker Frequency Meter Det AFT863 Amp/Cbl/Fltr/Pad 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/m) (dB)
1 *2.39 36.46 Pk 32.3 -20.7 48.06 74 -25.94 11 180 H
2 *2.388 38.46 Pk 323 -20.7 50.06 - - 74 -23.94 11 180 H
3 *2.39 25.09 VAIT 323 -20.7 36.69 54 -17.31 11 180 H
4 *2.389 25.81 VALT 32.3 -20.7 37.41 54 -16.59 11 180 H

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

Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12563993-E2V2

EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

VERTICAL RESULT

12:UL Fremont,5m Chomber B 26 Nov 20818 18:32:05
Restricted Baondedge
Project Number: 12563734
115 i
Client:Samsun
Config:EUT + Support Equipment
Mode: GFSK_U_2482
195 Tested by 13498 ER
O S St S S SO £ SO (S
85
N Peak Limjt CdBuU/m)
> 7!:
J
m
o
E)l:
55 Averoge Limit (dBuUym)
2
P 1
45 2
4 3
35 g e
2. 31 18 .5MH=/ 2.415
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 Pto f5ups/tode Position
FSK_U_2482.DAT 38315 11 May 2816 Rev 9.5 Bf Dec 2816
Trace Markers
Marker Frequency Meter Det AF T863 Amp/Cbl/Fitr/Pad 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/m) (dB)
4 *2.383 25.24 VAIT 323 -20.7 36.84 54 -17.16 - - 260 303 v
2 *2.385 38.26 Pk 323 -20.7 49.86 74 -24.14 260 303 v
1 *2.39 35.2 Pk 323 -20.7 46.8 - - 74 -27.2 260 303 A
3 *2.39 24.94 VALT 323 -20.7 36.54 54 -17.46 260 303 A

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

Pk - Peak detector

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12563993-E2V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR
BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

12:UL Fremont,5m Chamber B 26 Nov 2818 18:41:40

Restricted Bondedge

- Project Number: 12563734
1 Client:Samsun
Config EUT + Support Equipment

Mode | BFSK_H_2488
185 ﬂ" Tested by 13498 ER

. x\
i I
) | |

CdBul/m)

\” Average Limit (dBulU/m)

I L
|
iR B OOV Y T SO AN ¥ VT N PRTIOT UUF (Y TO0 W TN TRRUTIRE TSty #0 N KRR 0 T Y SIS O (W TIVI ToY
45 ! “ I A " i Sl Wil ¥ by
"
*f»nwm’\"’ﬂ”mmﬂ f W@Wﬂ“vw««N S S " " A U SRSV WV NS
35
2.46 18.3MH=/ 2.563
Frequency (GHz)
Range (BHz) /0Bl Ref/Bttn  Det/Avg Type Suezp Pls  #ups/fode Fosition Range (GHz) E Ref/Attn  Det/Avg Type Sueep Pte  35ups/Mode Position
1:2.46-2.563 MC-6dB)/M  189/12  PEAK/Par Avg(RMS) Insec(Auto) 2030  MAXH 36 dege 181 of 2:246-2.563 MC-6BI/360  189/12  PERK/Val4 fug G113s/RBY 8008 1/IRIT 36 dege 101 cn
High Chonnel Bondedge - H.TST 38915 {1 May 2816 Rev 9.5 Bf Dec 2816
Trace Markers
Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad 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/m) (dB)
1 *2.484 39.29 Pk 326 -20.3 51.59 - - 74 -22.41 36 101 H
3 *2.484 26 VALT 32.6 -20.3 383 54 -15.7 - - 36 101 H
4 *2.484 27.2 VAIT 326 -20.3 39.5 54 -14.5 - - 36 101 H
2 *2.485 40.67 Pk 326 -20.4 52.87 - - 74 -21.13 36 101 H

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

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12563993-E2V2

EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

VERTICAL RESULT

12:UL Fremont,5m Chomber B 26 Nov 20818 18:56:01
Restricted Baondedge
Project Number: 12563734
115 i
Client:Samsun
Config:EUT + Support Equipment
Mode :GFSK_U_2488
195 Tested by 13498 ER
e 11 0 S SO ST
85
e ~
~ Peak Limit (dBulU/m)
> 7!:
J
m
o
E)l:
Average Limit (dBulU/m)
55 b
1 2
i =)
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 Chonnel Bondedge - U.TST 38915 {1 Moy 2816 Rev 9.5 Bf Dec 2816
Trace Markers
Marker Frequency Meter Det AF T863 Amp/Cbl/Fitr/Pad 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/m) (dB)
1 *2.484 36.72 Pk 326 -20.3 49.02 - - 74 -24.98 69 386 Vv
3 *2.484 25.11 VAIT 326 -20.3 37.41 54 -16.59 69 386 Vv
4 *2.484 26.01 VAIT 326 -20.3 3831 54 -15.69 - - 69 386 A
2 2.556 38.19 Pk 32.7 -20.5 50.39 74 -23.61 69 386 Vv

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

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12563993-E2V2
EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

H:UL Fremont,5m Chomber B 26 Nov 2818 14:26:34
Rodiated Emissions 3-Meters
Project Number: 12563734
185 Client : Somsung
Config:EUT + Support Equipment
Mode : GFSK_2482
g5 Tested by:19488 ER
8|:
Peak Limit C(dBulU/m)
75
‘e
~
3 s
@
o
~ Avg Limit (dBuU/m)
5‘:
45 4 o lM
3 . y il
! W - o
BRWWJMWW Nttt
25

18 18

Frequency (GHz)

RBUABY

Range (6H2)
143 1H(-648) /30

Ref/fittn  Det/fvg Type
8778 PEAK/Por- fvg RS)

Sueap Pis
Tlnsec(futo) 6088

Fawps/Mode  Fosition
HRH

Range (6Hz) REU/UB Ref/Attn  Dot/fvg Tupe
B-360degs H | 3:3-18 HC-Eo)/30k  87/8 PERK/Pur g (RHS)

Sueep Pte  f5ups/fode Position
STdnsec(futo) 18k B 8-3fdegs H

FCC Parti5C 2.46Hz RSE.TST 12746 19 Mar 2818

Rev 8.5 @1 Dec 2816

HORIZONTAL

I <UL Fremont,5m Chomber B 26 Nov 2818 14:26:34
Radiated Emissions 3-Meters
195 Pr?Jact Number: 12563734
Client : Somsung
Config:EUT + Support Equipment
Mode : GFSK_2482
g5 Tested by:19488 ER
SI:
Peok Limit (dBulU/m)
75
‘e
3 5
3 6
@
o
~ Avg Limit (dBuU/m)
5E
=
4 g
2
5
35 b
2
(m}
o5
1 iz 18
Frequency (GHz)
Fange (6Hz) REUAVEN Ref/Rttn  Dst/Avg Tupe Sueep Pls foups/lods Fosition Fonge (6H2) REW/VB Ref /Attn  Dot/Avg Tupe Sweep Pts  Soups/fode Fosition
FCC Port1SC 2.46Hz RSE.TST 12746 19 Mar 2018 Rev 9.5 B Dec 2816

VERTICAL
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REPORT NO: 12563993-E2V2

EUT MODEL: SM-G970N

DATE: 1/29/2019

FCC ID: ABLSMG970KOR

RADIATED EMISSIONS

Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dBuv/m) (dB)
1 *1.274 27.04 PKFH 28.4 -21.7 33.74 - - 74 -40.26 302 120 H
*1.275 15.9 VAIT 28.4 -21.7 22.6 54 -31.4 - - 302 120 H
2 *1.101 28.19 PKFH 27.2 -22.5 32.89 - - 74 -41.11 229 105 v
*1.098 16.72 VAIT 27.2 -22.6 21.32 54 -32.68 - 229 105 v
3 *4.315 38.27 PKFH 33.7 -30.9 41.07 - - 74 -32.93 146 145 H
*4.318 27.35 VAIT 33.7 -30.9 30.15 54 -23.85 - 146 145 H
4 *11.8 31.56 PKFH 39.2 -21.4 49.36 - - 74 -24.64 73 218 H
*11.8 20.44 VAIT 39.2 -21.3 38.34 54 -15.66 - - 73 218 H
6 *7.721 34.82 PKFH 36.5 -25.4 45.92 - - 74 -28.08 324 394 A
*7.72 23.56 VAIT 36.5 -25.4 34.66 54 -19.34 324 394 A
5 3.131 27.07 VAIT 33.2 -30.4 29.87 154 187 v
3.134 38.51 PKFH 33.2 -30.4 41.31 154 187 v

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

PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12563993-E2V2
EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

MID CHANNEL RESULTS

I <UL Fremont,5m Chomber B 26 Nov 2818 14:56:53
Radiaoted Emissions 3-Meters
195 Pr?Jact Number: 12563734
Client : Somsung
Config:EUT + Support Equipment
Mode : GFSK_2441
g5 Tested by:19488 ER
8|:
Peok Limit (dBulU/m)
75
‘e
3 5
3 6
@
o
~ Avg Limit (dBuU/m)
5‘:
Y OO SUOsOO S UOOUON OSSO FOSSUOOOoOO PSS SOOSOOOPSUUOUOOOOP OO OOUSSUSSUOSOUPA SUUSSOOSSSUURRS SOOI SESUUURS SOOI AU SOOI gy .. S
5 Adaibl
N W
38 TN, WPVTW S WL :
WMWMW st e
o5
1 14 18
Frequency (GHz)
Fange (6z) REUAVEH Ref/Rttn  Dst/Avg Tupe Sueep Pls  foups/fods FPosition Fonge (6 REW/VB Ref/Attn  Dot/Avg Tupe Sueep Pts  Soups/fode Fosition
[E 1H(-648) /38 877D PEAK/Por Avg(RS)  7Tnsec(futo) EBGD  HAKH B-36Bdegs H | 3:3-18 HC-68)/30k  87/8 PERK/Pur AvgRHS)  STdnsec(iuto) 18k HAYH 8-36ddegs H
FCC Port1SC 2.46Hz RSE.TST 12746 19 Mar 2018 Rev 9.5 B Dec 2816

HORIZONTAL

I <UL Fremont,5m Chomber B 26 Nov 2818 14:58:53
Radiated Emissions 3-Meters
195 Pr?Jact Number: 12563734
Client : Somsung
Config:EUT + Support Equipment
Mode : GFSK_2441
g5 Tested by:19488 ER
8|:
Peok Limit (dBulU/m)
75
‘e
3 5
3 6
@
o
~ Avg Limit (dBuU/m)
5E
6
45 g
5
o
BK ,,,,,
2
o
o5
1 iz 18
Frequency (GHz)
Fange (6Hz) REUAVEN Ref/Rttn  Dst/Avg Tupe Sueep Pls foups/lods Fosition Fonge (6H2) REW/VB Ref /Attn  Dot/Avg Tupe Sweep Pts  Soups/fode Fosition
FCC Port1SC 2.46Hz RSE.TST 12746 19 Mar 2018 Rev 9.5 B Dec 2816

VERTICAL
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REPORT NO: 12563993-E2V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

RADIATED EMISSIONS

Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dBuv/m) (dB)

2 *1.196 29.44 PKFH 28.2 -22.2 35.44 - - 74 -38.56 141 189 A
*1.196 17.63 VAIT 28.2 -22.2 23.63 54 -30.37 - - 141 189 A
3 *3.647 38.25 PKFH 333 -30.3 41.25 - 74 -32.75 212 235 H
*3.646 26.78 VAIT 333 -30.2 29.88 54 -24.12 - 212 235 H
5 *4.929 39.07 PKFH 34.4 -30 43.47 - - 74 -30.53 103 176 A
*4.927 26.73 VAIT 34.4 -30 31.13 54 -22.87 - - 103 176 A
6 *11.789 30.61 PKFH 39.1 -21.4 48.31 - - 74 -25.69 286 179 v
*11.791 20.25 VAIT 39.1 -21.4 37.95 54 -16.05 - - 286 179 v
1 1.919 17.02 VAIT 31 -20.6 27.42 - - - - 244 152 H
1.92 28.24 PKFH 31 -20.6 38.64 - - - - 244 152 H
4 6.146 36.32 PKFH 35.5 -28.9 42.92 - - - - 44 210 H
6.147 25.47 VAIT 35.5 -28.8 3217 - - - - 44 210 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

Page 58 of 83

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-E2V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

HIGH CHANNEL RESULTS

I <UL Fremont,5m Chomber B 26 Nov 2818 15:32:689
Radiaoted Emissions 3-Meters
= Project Number: 12563734
10 Client : Somsung
Config:EUT + Support Equipment
Mode : GFSK_2480
g5 Tested by:19488 ER
8|:
Peok Limit (dBulU/m)
75
‘e
3 5
3 6
@
o
~ Avg Limit (dBuU/m)
5‘:
45 M
L
1 ﬁ kbl
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) WMMM MRS
o5
1 14 18
Frequency (GHz)
Fange (6z) REUAVEH Ref/Rttn  Dst/Avg Tupe Sueep Pls  foups/fods FPosition Fonge (6 REW/VB Ref/Attn  Dot/Avg Tupe Sueep Pts  Soups/fode Fosition
1 M6 /06 81/ PERK/Pur rg(RS)  Tmsac(futo) E008 MAXH B-30dkgs H | 3:3-18 HCBd)/30k 87/8 PERK/Pur fvg(RIS)  5Tnsec(Auto) I8k PAKH B-360degs H
FCC Port1SC 2.46Hz RSE.TST 12746 19 Mar 2018 Rev 9.5 B Dec 2816
I <UL Fremont,5m Chomber B 26 Nov 2818 15:32:689
Radiated Emissions 3-Meters
= Project Number: 12563734
10 Client : Somsung
Config:EUT + Support Equipment
Mode : GFSK_2480
g5 Tested by:19488 ER
8|:
Peok Limit (dBulU/m)
75
‘e
3 5
3 6
@
o
~ Avg Limit (dBuU/m)
5E
45 &
- Q
D
=
e 2
Q
o5
1 iz 18
Frequency (GHz)
Fange (6Hz) REUAVEN Ref/Rttn  Dst/Avg Tupe Sueep Pls foups/lods Fosition Fonge (6H2) REW/VB Ref /Attn  Dot/Avg Tupe Sweep Pts  Soups/fode Fosition
FCC Port1SC 2.46Hz RSE.TST 12746 19 Mar 2018 Rev 9.5 B Dec 2816

VERTICAL
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REPORT NO: 12563993-E2V2

EUT MODEL: SM-G970N

DATE: 1/29/2019

FCC ID: ABLSMG970KOR

RADIATED EMISSIONS

Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dBuVv/m) (dB)

2 *1.254 28.77 PKFH 283 -21.9 35.17 - 74 -38.83 248 153 A
*1.252 17.68 VAIT 28.3 -22.1 23.88 54 -30.12 - - 248 153 v

3 *3.921 37.82 PKFH 33.4 -29.5 41.72 - - 74 -32.28 193 234 H
*3.918 26.51 VAIT 334 -29.4 30.51 54 -23.49 - - 193 234 H

4 *7.406 34.61 PKFH 36.2 -26.3 44,51 - - 74 -29.49 130 191 H
*7.406 23.75 VAIT 36.2 -26.3 33.65 54 -20.35 - 130 191 H

5 *5.034 35.19 PKFH 34.6 -28.8 40.99 - - 74 -33.01 66 171 v
*5.034 25.1 VAIT 34.6 -28.8 30.9 54 -23.1 66 171 A

1 2.394 29.7 PKFH 324 -20.8 413 329 107 H
2.3%94 20.4 VAIT 32.4 -20.8 32 329 107 H

6 9.796 32.75 PKFH 37.3 -22.9 47.15 199 211 v
9.796 21.62 VAIT 37.3 -22.9 36.02 199 211 A

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

PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12563993-E2V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

10.1.2.BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

12:UL Fremont,5m Chamber B 26 Nov 2818 18:59:44
Restricted Bondedge
= Project Number: 12563734
" Client:Samsun
Config:EUT + Support Equipment
Mode : BPSK_H_2482
185 Tested by?13498 ER
A
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2.31 18 .5MH=z/ 2.415
Frequency (GHz)
Range (BHz) REW/UBI Ref/Attn  Det/Avg Type Sueep Pls  #ups/fode Fosition Range (GHz) FEW/VBH Ref/Attn  Det/Avg Type Sueep Pts #5ups/fode Fosition
1:2.31-2.415 N-6d8) /M 189/12  PEAK/Par Avg(RHS)  Insec(Autc) 8008  MAKH 3 degs 187 | 2:2.31-2.415  INC-6B)/36@  1B9/12 PEAK/UaI4 Aug G13s/REW 8388 1/IRIT 328 degs 167 cn
Low Chonnel Bendedge - H.TST 38915 11 Moy 2816 Rev 9.5 B Dec 2016
Trace Markers
Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad 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/m) (dB)
2 *2371 38.14 Pk 323 -20.7 49.74 - - 74 -24.26 320 187 H
4 *2.387 25.09 VALT 32.3 -20.7 36.69 54 -17.31 - - 320 187 H
1 *2.39 36.07 Pk 32.3 -20.7 47.67 - - 74 -26.33 320 187 H
3 *2.39 2493 VAIT 323 -20.7 36.53 54 -17.47 - - 320 187 H

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

Page 61 of 83

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-E2V2
EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

VERTICAL RESULT

12:UL Fremont,5m Chomber B 26 Nov 20818 11:07:44
Restricted Baondedge
Project Number: 12563734
15 °J
Client:Samsun
Config:EUT + Support Equipment
Mode: BPSK_U_24B2
195 Tested by 13498 ER
O 0 S St S S O O (S
85
N Peak Limjt CdBuU/m)
> 7!:
J
m
o
E)l:
55 Averoge Limit (dBuUym)
2
o 1
@
45
4 3
35 S =
2. 31 18 .5MH=/ .415
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
Low Chonnel Bandedge - U.TST 38915 11 May 2816 Rev 9.5 Bf Dec 2816
Trace Markers
Marker Frequency Meter Det AF T863 Amp/Cbl/Fitr/Pad 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/m) (dB)
2 *2312 38.03 Pk 32 -20.6 49.43 - - 74 -24.57 198 152 v
4 *2.379 25.16 VAIT 323 -20.7 36.76 54 -17.24 - 198 151 v
1 *2.39 35.98 Pk 323 -20.7 47.58 - - 74 -26.42 198 152 A
3 *2.39 24.85 VALT 323 -20.7 36.45 54 -17.55 198 151 A

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12563993-E2V2

EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

12‘:UL Fremont,5m Chomber B 26 Nov 2818 11:27:53
Restricted Bondedge
= Project Number: 12563734
1 Client:Samsun
Config:EUT + Support Equipment
Made ' BPSK_H_2488
185 Tested by:19498 ER
95
85
e
S = mit CdBuU/m)
3 7 /
@
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\‘ = Limit CdBuU/mJ
55
et haa “ o hidibin b A B b i b T T PR e N YT T Al i Atk At A i
o b A u sl S VL AU AL o b y ¢
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VPO o pom—r | g o
35
2.46 8. 3MH=z/ 2.563
Frequency (GHz)
Range(6Hz) REU/UBlI Ref/Attn  Det/Avg Type Suesp Pis  #Gwps/fode Fosition Range (6Hz) REU/ VB Ref/Attn  Det/fvg Tupe Gueep Pts  45ups/fode  Position
1:2.46-2.563 MGG/ 189/12  PEAK/Pur Avg(RHS)  Insec(Auic) BBD  MAKH 57 dege 168.c 2:2.46-2.563 M-6cB)/360 1B9/12  PERK/Volt fug O113/RBU 9880 1/IRIT 57 degs 168 cn
High Channel Bandedge - H.TST 38915 11 May 2016 Rev 8.5 @1 Dec 2816

Trace Markers

Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad 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/m) (dB)
1 *2.484 39.17 Pk 326 -20.3 51.47 - - 74 -22.53 57 168 H
3 *2.484 26.27 VALT 32.6 -20.3 38.57 54 -15.43 57 168 H
4 *2.484 26.49 VAIT 326 -20.3 38.79 54 -15.21 - - 57 168 H
2 *2.485 43.05 Pk 326 -20.4 55.25 74 -18.75 57 168 H

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

Pk - Peak detector

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12563993-E2V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

VERTICAL RESULT

~UL Fremont,5m Chomber B 26 Nov 2818 11:35:11

Restricted Baondedge

Project Number: 12563734
Client: Samsun:

Canfig:EUT + Suppart Equipment
Mode: 8PSK_U_2480

185 Tested by 13498 ER
[ O SO SO SR S S S S S
85
e ~
~ Peak Limit (dBulU/m)
> 7!:
J
m
o
6!:
p Average Limit (dBUU/m)
55 =
I
L
45
#
o
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 Chonnel Bondedge - U.TST 38915 {1 Moy 2816 Rev 9.5 Bf Dec 2816
Trace Markers
Marker Frequency Meter Det AF T863 Amp/Cbl/Fitr/Pad 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/m) (dB)
1 *2.484 36.46 Pk 326 -20.3 48.76 - - 74 -25.24 33 380 Vv
2 *2.484 42.6 Pk 326 -20.4 54.8 - - 74 -19.2 33 380 Vv
3 *2.484 25.03 VAIT 326 -20.3 37.33 54 -16.67 - - 33 380 A
4 *2.484 25.49 VALT 326 -20.4 37.69 54 -16.31 - - 33 380 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12563993-E2V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

! 1:UL Fremont,5m Chomber B 26 Nov 2818 13:17:29
Radiaoted Emissions 3-Meters
= Project Number: 12563734
10 Client : Somsung
Config:EUT + Support Equipment
Mode : 8PSK_2402
g5 Tested by:19488 ER
8|:
Peak Limit C(dBulU/m)
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~ Avg Limit (dBuU/m)
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Frequency (GHz)
Fange (6z) REUAVEH Ref/Rttn  Dst/Avg Tupe Sueep Pls  foups/fods FPosition Fonge (6 REW/VB Ref/Attn  Dot/Avg Tupe Sueep Pts  Soups/fode Fosition
1 M6 /06 81/ PERK/Pur rg(RS)  Tmsac(futo) E008 MAXH B-30dkgs H | 3:3-18 HCBd)/30k 87/8 PERK/Pur fvg(RIS)  5Tnsec(Auto) I8k PAKH B-360degs H
FCC Port1SC 2.46Hz RSE.TST 12746 19 Mar 2018 Rev 9.5 B Dec 2816
! 1:LIL Fremont,5m Chomber B 26 Nov 2818 13:17:29
Radiated Emissions 3-Meters
= Project Number: 12563734
10 Client : Somsung
Config:EUT + Support Equipment
Mode : 8PSK_2402
g5 Tested by:19488 ER
8|:
Peok Limit (dBulU/m)
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Frequency (GHz)
Fange (6Hz) REUAVEN Ref/Rttn  Dst/Avg Tupe Sueep Pls foups/lods Fosition Fonge (6H2) REW/VB Ref /Attn  Dot/Avg Tupe Sweep Pts  Soups/fode Fosition
FCC Port1SC 2.46Hz RSE.TST 12746 19 Mar 2018 Rev 9.5 B Dec 2816

VERTICAL
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REPORT NO: 12563993-E2V2

EUT MODEL: SM-G970N

DATE: 1/29/2019

FCC ID: ABLSMG970KOR

RADIATED EMISSIONS

Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dBuv/m) (dB)

1 *1.178 28.34 PKFH 28 -22.3 34.04 - - 74 -39.96 198 137 H
*1.179 17.78 VAIT 28 -22.2 23.58 54 -30.42 - - 198 137 H

2 *1.054 29.04 PKFH 27.4 -22.9 33.54 - - 74 -40.46 102 225 v
*1.052 18.05 VAIT 27.5 -22.8 22.75 54 -31.25 - 102 225 v

5 *7.73 35.02 PKFH 36.5 -25.2 46.32 - - 74 -27.68 257 173 H
*7.724 23.52 VAIT 36.5 -25.5 34.52 54 -19.48 - 257 173 H

3 *3.649 37.81 PKFH 333 -30.4 40.71 - - 74 -33.29 40 154 H
*3.654 27.34 VAIT 333 -30.5 30.14 54 -23.86 - - 40 154 H

4 *7.727 34.72 PKFH 36.5 -25.5 45.72 - - 74 -28.28 129 122 A
*7.726 23.44 VAIT 36.5 -25.5 34.44 54 -19.56 129 122 A

6 8.805 34.72 PKFH 36.6 -25.5 45.82 243 209 v
8.807 23 VAIT 36.6 -25.5 34.1 243 209 v

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

PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12563993-E2V2
EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

MID CHANNEL RESULTS

<UL Fremont,5m Chomber B

26 Nov 2818 13:43:41

1

Radiaoted Emissions 3-Meters
= Project Number: 12563734
10 Client : Somsung
Config:EUT + Support Equipment
Mode : 8PSK_2441
g5 Tested by:19488 ER
8|:
Peok Limit (dBulU/m)
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~ Avg Limit (dBuU/m)
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Frequency (GHz)
Fange (6z) REUAVEH Ref/Rttn  Dst/Avg Tupe Sueep Pls  foups/fods FPosition Fonge (6 REW/VB Ref/Attn  Dot/Avg Tupe Sueep Pts  Soups/fode Fosition
1 M6 /06 81/ PERK/Pur rg(RS)  Tmsac(futo) E008 MAXH B-30dkgs H | 3:3-18 HCBd)/30k 87/8 PERK/Pur fvg(RIS)  5Tnsec(Auto) I8k PAKH B-360degs H

FCC Parti5C 2.46Hz RSE.TST 12746 19 Mar 2818

Rev 8.5 @1 Dec 2816

HORIZONTAL

! 1:LIL Fremont,5m Chomber B 26 Nov 2818 13:43:41
Radiated Emissions 3-Meters
195 Pr?Jact Number: 12563734
Client : Somsung
Config:EUT + Support Equipment
Mode :8PSK_2441
g5 Tested by:19488 ER
SI:
Peok Limit (dBulU/m)
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~ Avg Limit (dBuU/m)
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Frequency (GHz)
Fange (6Hz) REUAVEN Ref/Rttn  Dst/Avg Tupe Sueep Pls foups/lods Fosition Fonge (6H2) REW/VB Ref /Attn  Dot/Avg Tupe Sweep Pts  Soups/fode Fosition
FCC Port1SC 2.46Hz RSE.TST 12746 19 Mar 2018 Rev 9.5 B Dec 2816

VERTICAL

Page 67 of 83

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-E2V2

EUT MODEL: SM-G970N

DATE: 1/29/2019

FCC ID: ABLSMG970KOR

RADIATED EMISSIONS

Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dBuv/m) (dB)

1 *1.191 30.44 PKFH 28.1 -22.1 36.44 - - 74 -37.56 295 127 H
*1.191 18.1 VAIT 28.1 -22.1 24.1 54 -29.9 - - 295 127 H

2 *1.246 28.89 PKFH 28.3 -22 35.19 - - 74 -38.81 239 161 v
*1.246 18.16 VAIT 28.3 -22 24.46 54 -29.54 239 161 v

5 3.113 38.24 PKFH 333 -30.8 40.74 - 152 182 A
3.114 27.12 VAIT 333 -30.8 29.62 152 182 A

3 8.922 2217 VAIT 36.8 -24 34.97 140 141 H
8.923 33.65 PKFH 36.8 -24 46.45 140 141 H

6 10.418 32.64 PKFH 379 -22.2 48.34 103 153 A
10.42 20.97 VAIT 379 -22.2 36.67 103 153 A

4 13.032 30.45 PKFH 39.6 -21.1 48.95 74 247 H
13.034 20.01 VAIT 39.6 -21.1 38.51 74 247 H

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

PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12563993-E2V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

HIGH CHANNEL RESULTS

! 1:UL Fremont,5m Chomber B 26 Nov 2818 14:04:18
Radiaoted Emissions 3-Meters
= Project Number: 12563734
10 Client : Somsung
Config:EUT + Support Equipment
Mode : 8PSK_2480
g5 Tested by:19488 ER
8|:
Peok Limit (dBulU/m)
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Frequency (GHz)
Fange (6z) REUAVEH Ref/Rttn  Dst/Avg Tupe Sueep Pls  foups/fods FPosition Fonge (6 REW/VB Ref/Attn  Dot/Avg Tupe Sueep Pts  Soups/fode Fosition
[E 1H(-648) /38 877D PEAK/Por Avg(RS)  7Tnsec(futo) EBGD  HAKH B-36Bdegs H | 3:3-18 HC-68)/30k  87/8 PERK/Pur AvgRHS)  STdnsec(iuto) 18k HAYH 8-36ddegs H
FCC Port1SC 2.46Hz RSE.TST 12746 19 Mar 2018 Rev 9.5 B Dec 2816
! 1:LIL Fremont,5m Chomber B 26 Nov 2818 14:04:18
Radiated Emissions 3-Meters
= Project Number: 12563734
10 Client : Somsung
Config:EUT + Support Equipment
Mode : 8PSK_2480
g5 Tested by:19488 ER
8|:
Peok Limit (dBulU/m)
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~ Avg Limit (dBuU/m)
5E
45
]
5
35 s P
2
Q.
o5
1 iz 18
Frequency (GHz)
Fange (6Hz) REUAVEN Ref/Rttn  Dst/Avg Tupe Sueep Pls foups/lods Fosition Fonge (6H2) REW/VB Ref /Attn  Dot/Avg Tupe Sweep Pts  Soups/fode Fosition
FCC Port1SC 2.46Hz RSE.TST 12746 19 Mar 2018 Rev 9.5 B Dec 2816

VERTICAL
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REPORT NO: 12563993-E2V2

EUT MODEL: SM-G970N

DATE: 1/29/2019

FCC ID: ABLSMG970KOR

RADIATED EMISSIONS

Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dBuv/m) (dB)

1 *2.244 27.89 PKFH 31.7 -20.7 38.89 - - 74 -35.11 65 114 H
*2.246 16.6 VAIT 31.7 -20.7 27.6 54 -26.4 - - 65 114 H
2 *1.117 29.36 PKFH 27.4 -22.4 34.36 - - 74 -39.64 136 174 v
*1.117 17.6 VAIT 27.4 -22.4 22.6 54 -31.4 - 136 174 v
3 *4.175 36.87 PKFH 336 -29.6 40.87 - - 74 -33.13 221 141 H
*4.175 26.23 VAIT 336 -29.6 30.23 54 -23.77 - 221 141 H
4 *11.817 31.08 PKFH 39.1 -21.2 48.98 - - 74 -25.02 166 222 H
*11.816 20.32 VAIT 39.1 -21.2 38.22 54 -15.78 - - 166 222 H
5 *3.768 38.53 PKFH 334 -30.8 41.13 - - 74 -32.87 290 274 A
*3.769 27.36 VAIT 334 -30.8 29.96 54 -24.04 290 274 A
6 10.152 32.69 PKFH 37.8 -23.5 46.99 323 134 v
10.155 21.66 VAIT 37.8 -23.5 35.96 323 134 v

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

PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12563993-E2V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

10.2. Worst Case Below 30 MHz

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

HORIZONTAL AND VERTICAL PLOT

]EQUL Fremont,5m Chomber A 5 Dec 2818 13:25:38
RF Emissions
Project Number: 12563734
1o Client :Samsung
Config:EUT + Support Equipment
Mode:BT lorst Cose Below 38MHz
9g Tested by: 18649
78 Peok Limit C(dBulU/m)
—
—
58
- — - :
» Te—— T GF Limit CdBuli/m
. -
0 30| Avelebmibe LBl imd -
3 T— a—
o
3 — .,
v 1a Mo 8
R oW el
H i SN
H e LT,
-1m 5 e
P onol, D 1 73 H e L
I v bl - a H
g AT AoAadaan
Wit Azl j 6 S, e
-30 b P Mt
A M
i,
-50
aus1 1 1 8 36
Frequency (MHz)
Range (PHz) REU/UBU Ref/Attn  Det/Avg Type Sucep Pls  ¥oups/Mode Position Range (2D R/ Bl Ref/Attn  Det/Avg Type Sucep Pte ¥5ups/Mode Position
1:.889-.15 3pAC-3cB)/918  91/4 PEAK/Pur Avg(RMS)  47Bnseclfuto) 16k MAXH B-36@cegs
2:.15-.49 138/ 81/ PEAKRur AvgRID) dneec(ut) 2k WA B-360dege
3:.49-1.785 1Bk(-3dB)/30k  87/8 PEAK/Pur Avg(RMS)  dmsec(Autn) 16k MAXH B-6degs
4:1.7685-38 1BKC-3dB)/30k  87/0 PEAK/Pur Avg(RMS)  B7msec(Auto) 27k MAXH B-36@degs
FCC 15.289 Below 3oMHz.TST 38315 23 Jan 2018 Rev 9.5 81 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-E2V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

Below 30 MHz Data
Trace Markers

Trace Markers

Mar Frequency Meter Det Loop Cable Dist Corrected Peak Limit Margin Avg Limit Margin Peak Limit Margin Avg Limit Margin Azimuth
ker (MHz) Reading Antenna s (dB) Corr Reading (dBuv/m) (dB) (dBuv/m) (dB) (dBuv/m) (dB) (dBuv/m) (dB) (Degs)
(dBuv) (dB/m) 300m (dBuVolts)
5 .01831 53.11 Pk 14.6 0 -80 -12.29 62.33 -74.62 42.33 -54.62 - - - - 0-360
1 .03285 46.41 Pk 15.2 0 -80 -18.39 57.25 -75.64 37.25 -55.64 - - - - 0-360
2 .06916 41.42 Pk 14.1 0 -80 -24.48 50.79 -75.27 30.79 -55.27 - - - - 0-360
6 .07885 39.43 Pk 14.1 0 -80 -26.47 49.65 -76.12 29.65 -56.12 - - - - 0-360
7 25145 44.07 Pk 13.7 Aa -80 -22.13 - - - - 39.61 -61.74 19.61 -41.74 0-360
3 .28495 43.42 Pk 13.7 Aa -80 -22.78 - - - - 38.52 -61.3 18.52 -41.3 0-360
Pk - Peak detector
Mar Frequency Meter Det Loop Cable Dist Corrected QP Limit Margin Azimuth
ker (MHz) Reading Antenna s(dB) Corr Reading (dBuv/m) (dB) (Degs)
(dBuv) (dB/m) 30m (dBuVolts)
4 .9069 33.34 Pk 14 Aa -40 7.44 28.47 -21.03 0-360
8 1.39976 30.12 Pk 14.2 2 -40 4.52 24.71 -20.19 0-360

Pk - Peak detector
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REPORT NO: 12563993-E2V2
EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

10.

3.

Worst Case Below 1 GHz

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

9|:UL FREMONT, 3m Chamber 5 Dec 2818 14:47:20
Rodioted Emissions — 3 Meters
85 PF?J'EL:t Number: 12563734
Client:Samsun
Config EUT + Bupport Equipment
Mode:BT worst cose
75 Tested by:39339
E)l:
3
c 55
o
N
C F
u] 4l: T
T OrERTTTmTT apuUymy I
<
3 35 3
: /P\
o
o5 ! " Y b :
I TN N i
1 :MM NM*M%M g
5
368 1668 1806
Freguency (MHz)
Rangs (1) REUAVEN Ref/Rttn  Det/Avg Tupe Sueep Pls  Foups/fods Fosition Range (1) REW/UEH Ref/Attn  Dst/Avg Type ) Pts foups/fiods FPosition
1:36-208 128 (-68)/1H  S7/1B  PEAK/LogPar-Video fnsec(hute) 4800  MAXH B-360cdegs H | 3:280-1038 120k(-68)/1H  97/18  PEAK/LogPar-Videa Jwsec(futo) 6000  HAMH B-368degs H
FCC Port{SC 39-18B8MHz . TST 38915 15 Jul 2014 Rev 9.5 B1 Dec 2816
9:UL FREMONT, 3m Chomber 5 Dec 2818 14:47:20
Radioted Emissions — 3 Meters
85 Pr‘?\jsct Number: 12563734
Client:Samsun
Config:EUT + Support Equipment
Mode:BT worst cose
75 Tested by:38339
65
3 s5
; ’—
C
[}
=3 45 Ao
WEETETMITT avavym)
e
3
=
2 3
3 5 5
" \ /
o ﬂ Lo e e J
g 2 s W LAY '
a4 A
warh, [ ; Doy W“« 4 b
T | b
. \ : / b ,:W \\MNWMWW
v
W) M‘(b‘ i
5
36 1068 18686
Frequency (MHz)
Range (1Hz) REUAVEH Ref/Atin  Dot/Avg Tupe Sueap Pla  Foups/fods FPosition Ronge Iz T Ref/Attn  Dot/Avg Type ) Pts Houps/flods FPosition
3 128k (~6B)/ 11 ) PEAK/LogPur-Video  fnseclfuto) 4088 MAXH B-368deg -1 128K (-648)/1H K/LogPar (€ o800 H 9

FCC Parti5C 38-1886MHz. TST 36915 15 Jul 2@14

Rev 9.5 81 Dec 2816

VERTICAL
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REPORT NO: 12563993-E2V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

Below 1GHz Data

Trace Markers

Marker Frequency Meter Det AF T900 (dB/m) Amp/Cbl (dB/m) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuv/m)
4 42.9659 40.64 Pk 15.8 -30.9 25.54 40 -14.46 0-360 100 \
5 65.7305 47.52 Pk 12 -30.6 28.92 40 -11.08 0-360 100 \
1 65.9643 43.3 Pk 12 -30.6 24.7 40 -15.3 0-360 400 H
2 157.1504 45.49 Pk 16.3 -29.7 32.09 43.52 -11.43 0-360 200 H
6 714.8669 34.54 Pk 24.4 -27.1 31.84 46.02 -14.18 0-360 100 Vv
3 929.7949 30.85 Pk 26.7 -25.4 32.15 46.02 -13.87 0-360 300 H

Pk - Peak detector

Radiated Emissions

Frequency Meter Det AF T900 (dB/m) Amp/Cbl (dB/m) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading Reading (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
65.8961 44.95 Qp 12 -30.6 26.35 40 -13.65 261 112 Vv

Qp - Quasi-Peak detector
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REPORT NO: 12563993-E2V2
EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

10.4.

Worst Case 18-26 GHz

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

‘Q:UL EMC 26 Nov 2818 18:45:46

RF Emissiaons
- Order Number: 12563734

e Client:Sameun
ConfigurationiEUT + Support Equipment
Mode BT Worst Case

a5 Tested by / SN:12981 KU

75 FPeak Limit (dBulJ/m)

o5

55 Avg Limit CdBul/md

CdBullolt=] Horizontal

2’:
15
18 26
Freguency (GHz)
Range_(6z) REWARH Ref/ftin  Det/fvg Tupe Sueep Pis  #upaiode  Labal Range (Bitz) REU/VEN Ref/Riin  Det/vg Type Suep Pta  #owporfode Label
1:18-26 3B/ BT/ PR /LagPur—ideo | dnsec(huto) SEB1  HARH Horizantal
18-26GHz Test.TST 38915 6 Jon 2815 Rev 9.5 19 Dt 2016
WB:UL EMC 26 Nov 2818 18:48:46
RF Emissiaons
- Order Number: 12563734
e Client:Samsung
Configuration EUT + Support Equipment
Mode:BT Worst Caose
a5 Tested by / SN:12981 KU
75 Peak Limit (dBul)/m)
E
0
- 65)
L
I
g
- = Avg Limit CdBul/md
) 5
s
3
g 99
el E]
4 5 i
35 o a2
2’:
15
18 26
Freguency (GHz)
Range (6Hz) REWAR Ref/ftin  Det/fvg Tupe Sueep Pis #oupoiode  Labal Range (Gitz) REU/VE Ref/Riin  Dat/vg Tupe Suep Pho  #owporfode  Label
18-26GHz Test.TST 38915 6 Jon 2815 Rev 9.5 19 Dt 2016

VERTICAL
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REPORT NO: 12563993-E2V2

EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

18 - 26GHz DATA

Marker Frequency Meter Det T447 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin
(dBuv) (dBuVolts) (dB)
1 19.46 37.35 Pk 32.8 -24.6 -9.5 36.05 54 -17.95 74 -37.95
2 21.692 37.68 Pk 33.1 -24.6 -9.5 36.68 54 -17.32 74 -37.32
3 23.406 38.6 Pk 339 -24.4 -9.5 38.6 54 -15.4 74 -35.4
4 18.932 38.79 Pk 325 -25.3 -9.5 36.49 54 -17.51 74 -37.51
5 20.795 36.84 Pk 33 -25 -9.5 35.34 54 -18.66 74 -38.66
6 23.926 39.2 Pk 343 -24 -9.5 40 54 -14 74 -34

Pk - Peak detector
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REPORT NO: 12563993-E2V2 DATE: 1/29/2019
EUT MODEL: SM-G970N FCC ID: ABLSMG970KOR

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit {dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 50 to 46
0.5-5 56 46
5-30 i) 50

" Decreases with the logarithm of the frequency.

TEST PROCEDURE

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

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

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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REPORT NO: 12563993-E2V2
EUT MODEL: SM-G970N

DATE: 1/29/2019
FCC ID: ABLSMG970KOR

11.1.1.AC Power Line Norm

LINE 1 RESULTS

UL Fremont, CA CE Room 4 Dec 2818 23:37:37

128

Conducted RFI Uoltoge

Project No: 12563734
186 Client Name:SAMSUNG

EUT Config:EUT + Support Equipment
Test Uolt/Freq: 128UAC/6BHz BT

gp Test By:39005

78

4f—

50 T - j‘ _
MMA DW%@WWWA}% b
JB\ E 1 bl M J;wm;u% | Wﬂ A 1?%

A A

3
il
‘\/““\/\\Vf\ My

dBulU Line-L1

by .
iyl v

———
-~

Frequency (MHz)

I A e S O foree QU TR R el e e Sl eke!
FCCI5 CE Class B 158kHz-38MHz Stepping.TST 38915 24 Feb 2816 Rev 9.5 26 May 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
(dBuVv) dBuVv Class B QP Class B Avg (dB)
1 .168 31.08 Qp 1 0 10.1 41.28 65.06 -23.78 - -
2 .168 20.18 Ca 1 0 10.1 30.38 - - 55.06 -24.68
3 .2535 30.46 Qp 0 0 10.1 40.56 61.64 -21.08 - -
4 .2535 22.95 Ca 0 0 10.1 33.05 - - 51.64 -18.59
5 .59325 35.04 Qp 0 0 10.1 45.14 56 -10.86 - -
6 .5955 29.34 Ca 0 0 10.1 39.44 - - 46 -6.56
7 4.24275 40.13 Qp 0 1 10.1 50.33 56 -5.67 - -
8 4.24275 28.81 Ca 0 1 10.1 39.01 - - 46 -6.99
9 8.74275 36.44 Qp 0 .2 10.2 46.84 60 -13.16 - -
10 8.826 25.61 Ca 0 .2 10.2 36.01 - - 50 -13.99
11 12.642 39.16 Qp 1 .2 10.2 49.66 60 -10.34 - -
12 12.64875 29.24 Ca 1 .2 10.2 39.74 - - 50 -10.26

Qp - Quasi-Peak detector

Ca - CISPR average detection
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REPORT NO: 12563993-E2V2
EUT MODEL: SM-G970N

DATE: 1/29/2019

FCC ID: ABLSMG970KOR

LINE 2 RESULTS

WZQUL Fremont, CA CE Room 4 Dec 2818 23:37:37
Conducted RFI Uoltage
Project No:12563734
186 C1 7275 N | SASUNG
EUT Config:EUT + Support Equipment
Test Uolt/Freq: 128UAC/6BHz BT
92 Test By:39085
78
N pgfE
5(1 e CFR 47 Fart 15 Cloass B Avg
3 50
23
> 13 g >
3 (o) 15 17 e 21
@ - 5 1z:J . | o 2ﬁ4
Q ) ,
104 WDE) a
22
8 ,,,,,,,,,
-6
.15 iz] 30
Frequency (MHz)
Range (MHz) RBU/UBW Ref/fttn  Det/fvg Mode Sueep Pts  #Swps/Mode  Lobel Renge (MHz) RBU/UBU Ref/fttn  Det/Avg Mode Sweep. Pts  #Sups/Mode  Label
FCCI5 CE Closs B 15@kHz-36MHz Stepping.TST 38915 24 Feb 2616 Rev 9.5 26 May 26815
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) dBuv Class B QP Class B Avg (dB)
13 .168 32.64 Qp 1 0 10.1 42.84 65.06 -22.22 - -
14 .168 18.33 Ca 1 0 10.1 28.53 - - 55.06 -26.53
15 .2535 29.48 Qp 0 0 10.1 39.58 61.64 -22.06 - -
16 .25125 19.15 Ca 0 0 10.1 29.25 - - 51.72 -22.47
17 7575 30.58 Qp 0 0 10.1 40.68 56 -15.32 - -
18 7575 23.54 Ca 0 0 10.1 33.64 - - 46 -12.36
19 4.16625 33.55 Qp 0 1 10.1 43.75 56 -12.25 - -
20 4.164 23.92 Ca 0 1 10.1 34.12 - - 46 -11.88
21 8.6685 29.95 Qp 0 2 10.2 40.35 60 -19.65 - -
22 8.8215 21.88 Ca 0 2 10.2 32.28 - - 50 -17.72
23 12.8895 34.56 Qp 1 2 10.2 45.06 60 -14.94 - -
24 12.8085 26.64 Ca 1 2 10.2 37.14 - - 50 -12.86

Qp - Quasi-Peak detector

Ca - CISPR average detection
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