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REPORT NO: 12563734-E7V3 DATE: 1/17/2019
FCC ID: A3LSMG970F

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-G970F/DS and SM-G970F

SERIAL NUMBER: Conducted: R38KAOH49TL

Radiated: R38KB05BJQB

DATE TESTED: NOVEMBER 19 — JANUARY 07, 2018

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:
) ’f--.- --\‘L

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: 12563734-E7V3 DATE: 1/17/2019
FCC ID: A3LSMG970F

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, and ANSI C63.10-2013.

3. 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)
: Chamber B (ISED:2324B-2) [ ] chamber E (ISED:22541-2) Chamber J (ISED:2324A-6)
|z| Chamber C (ISED:2324B-3) L [ 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: 12563734-E7V3 DATE: 1/17/2019
FCC ID: A3LSMG970F

4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

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

4.3. 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: 12563734-E7V3 DATE: 1/17/2019
FCC ID: A3LSMG970F

5. EQUIPMENT UNDER TEST

5.1 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 model SM-G970F was used for final testing and is representative of the
test results in this report.

5.2. MAXIMUM FUNDAMENTAL FIELD STRENGTH

The transmitter has a maximum peak fundamental field strength as follows:

Frequency Range Mode Peak E-field Strength Avg E-field Strength Distance
(MHz) (dBuV/m) (dBuV/m) (m)
2405 - 2475 ANT + 100.40 73.93 3.00
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

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

5.4. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was G970F.001

5.5. 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 Y orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Y orientation.

All radios that can be transmitted simultaneously have been evaluated for radiated for all
possible combinations of transmission and found to be in compliance.
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REPORT NO: 12563734-E7V3 DATE: 1/17/2019
FCC ID: ASLSMG970F

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

AC Adapter Samsung EP-TA300 R3KB5BO1S1SE3 N/A
Earphone Samsung N/A N/A N/A

I/O CABLES (CONDUCTED TEST)

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

I/O CABLES (RADIATED AND CONDUCTED EMISSIONS)

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

The EUT is a stand alone. Test software exercised the radio card.

Page 8 of 42

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: 12563734-E7V3 DATE: 1/17/2019
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CONDUCTED TEST SETUP DIAGRAM

AC Mains

TEST SETUP

For conducted tests: the EUT was stand alone. The test software exercises the radio.

Page 9 of 42

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.
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DATE: 1/17/2019

RADIATED AND AC LINE CONDUCTED EMISSIONS SETUP DIAGRAM

EUT

AC Mains

|
g
e

Spectrum Anshyzer

TEST SETUP

For radiated tests: EUT has support equipment (AC Adapter and Headset). The test software

exercises the radio.
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REPORT NO: 12563734-E7V3
FCC ID: A3LSMG970F

DATE: 1/17/2019

6. TEST AND MEASUREMENT EQUIPMENT

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

report:
TEST EQUIPMENT LIST
Description \ Manufacturer Model ID Num Cal Due Last Cal
Amplifier, 100KHz to SONOMA
1GHz 32dB INSTRUMENT 310N T300 12/11/2018 | 12/11/2017
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, As‘g:\‘jl‘i"z'oc’p 9kHz- Com-Power Corp. AL-130R PRE0165308 12/13/2018 12/13/2017
18 - 26.5 GHz Horn Antenna ARA MWH-1826/B T447 06/16/2019 | 06/16/2018
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, 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: 12563734-E7V3 DATE: 1/17/2019
FCC ID: A3LSMG970F

7. 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

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: 12563734-E7V3
FCC ID: A3LSMG970F

DATE: 1/17/2019

8. ANTENNA PORT TEST RESULTS

8.1. 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

NOTE: For ON TIME measurement:
ON Time over 1msec period x No. of pulses over 100msec period = ON TIME
226us x 21 pulses = 4.746msec

Duty Cycle
Correction Factor
Mode ON Duty Cycle| Duty For Average
Time B | Period X Cycle | Measurements
(msec) | (msec) | (linear) (%) (dB)
ANT+ 4.75] 100.00 0.047 4.7% 26.47
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DATE: 1/17/2019

DUTY CYCLE PLOTS

3 Agilent 19:23:37 Mow 19, 2018 L |Freq/thannel|
APv9.20111618),19497 AF, Cond B a Mkrl 226 ps Center Freg
Esia}fﬂ dBm Atten 28 dB -8.74 dB 5 46208008 Gl
Log
18 1R 1 StartFreq
dB/ 2 2 || 246206000 GHz
StopFreq
240200000 GHz
CF Step
3.00000000 MHz
LgRw m Man
WL 52 Freq Offset
S3 FS PRt il o Ao e i AT e A LY M A o.peeeenes He
AA
£
F'I('u)n Signal Track
(n 0ff]
Center 2.482 800 GHz Span @ Hz
Res BH & MHz #BH 56 MHz Sweep 1 ms (1001 pts)
ANT+ ON TIME
% Agilent 19:27:21 Mov 19, 2018 L Marker
APvS.201116158),19497 AF, Cond B
Ref 18 dBm Atten 26 dB Select Marker
#Peak 1 2 3 4
Log
ég / B B B L Normal
[ ] B ] [ ] Delta
Del_ta Pair
Lafy Ref(Tracklng Refe)
WL 52 5 -
pan Pair
53 FS Span Center
AA
£t
FTun Off
Center 2.407 008 GHz Span 0 Hz 1”‘0’{"2’
Res BH & MHz #\/BH 50 MHz Sweep 100 ms (1061 pts)
I
ANT+ 100ms PERIOD
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DATE: 1/17/2019

8.2. 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

Channel

99% Bandwidth
(KHz)

Frequency
(MHz)

Low

2402 1.0094

Mid

2441 1.0074

High

2480 1.0083

- Keysight Spectrum Amalyzes - APv7 A1 (102017) 12508 I, Chamber & = = = Fepsght Spectram Analyzes - APvT ALIGE017] 12506 1M, Chamber & ST s
Wk I l | - 13:21:55 8HDe< 07, 2018 [ I iSE INT 0 03.23:31 8Dec 07, 2018
| | Center Freq: 2.402000000 GHz Radio Std: None Frocuancy L | Center Freq: 2.441000000 GHz Radio Std: None Frequency
—' Trig: Free Run AvglHold:>10/10 =7 Trig: Free Run AvglHold:>10r1
#FGaindow #Atten: 10dB Radio Device: BTS #FGaindow #Atten: 10 dB Radio Device: BTS
10 dBJdiv Ref 1.00 dBm 0 dBJdiv Ref 1.00 dBm
Log Log
Center Freq CenterFreq|
2.402000000 GHz| 2.441000000 GHz|
Center 2,402 GHz ‘Span 2 MHz CFStep Center 2441 GHz Span 2 MHz| CF Step
#Res BW 18 kHz #VBW 56 kHz Sweep 5.933 ms| 200,000 kHz] #Res BW 18 kHz #VBW 56 kHz Sweep 5.933 ms| 200,000 kHz|
- - lAuto Man - i lauto Man
Occupied Bandwidth Total Power -10.6 dBm QOccupied Bandwidth Total Power -11.4 dBm
1.0094 MHz FreqOffset 1.0074 MHz FreqOfset
Transmit Freq Error 11.037 kHz % of OBW Power  99.00 % o H Transmit Freq Error 4.106 kHz % of OBW Power  99.00 % o+
x dB Bandwidth 1.074 MHz xdB -26.00 dB x dB Bandwidth 1.076 MHz xdB -26.00 dB
wso STars s sTamus
' Feysght Spectrum Anahyzer - AP A1 (102017) 12506 1M, Chamber & = |
[ e T 1 . . 013:23:47 &M Dec 07, 2018
[Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
= Trig: Free Run AvglHold:>10/10
#FGaindow #Atten: 10 dB Radio Device: BTS
0 dBidiv Ref 1.00 dBir
Log
Center Freq
2.480000000 GHz|
Center 2.48 GHz Span 2 MHz| CFStep
#Res BW 18 kHz #VBW 56 kHz Sweep 5.933 ms) 200,000 kHz]
- - lauto Man
Occupied Bandwidth Total Power -13.3 dBm
1.0083 MHz FreqOffset
Transmit Freq Error 4567 kHz % of OBW Power  99.00 % o H
x dB Bandwidth 1.073 MHz xdB -26.00 dB
msa sTATUS
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REPORT NO: 12563734-E7V3
FCC ID: A3LSMG970F

DATE: 1/17/2019

8.3. 20dB BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 1-5% of the 20
dB bandwidth. The VBW is set to = RBW. The sweep time is coupled

RESULTS

Test table results for FCC Rule Part15.215(c): Compliant.

Channel|Frequency|20dB Bandwidth| Frequency Edge Limit Margin

(MHz) (MHz) (MHz) (MHz) (MHz)

Low 2402 1.044 2401.4780 2400 -1.48
Mid 2441 1.042 N/A N/A N/A
High 2480 1.044 2480.5220 2483.5 -2.98
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# Agilent 17:36:26  Jan 7, 2019 L Freg/Channel 4% Agilent 17:42:59 Jan 7, 2819 L Freq/Channel
a Mkrl 1.844 MHz Center Freq APv9.3.1(122018),19497 AF, Conducted B a Mkrl 1.842 MHz Center Freg
Eséailﬁ dBm #Atten 30 dB 0.15 dB 5.40200000 GHa EgiaZk@ dBm #Atten 30 dB -0.13 4B 2 44100990 GHz,
Log Log
1 StartFreq 18 StartFreq
dB/ 2.49160008 GHz dB/ 244000888 GHz|
Offst Offst
5%‘6 e n Stop Freq égﬁ g Stop Freq
& 5 2.40300008 GHz ¢ & 244200009 GHz|
ul} i}
i cFstep| | [t CF Step
200.680000 kHz 200000008 kHz|
#LgAy @ Man #LagAv m Man
ML 52 Freq Offset, ML 52 | Freq Dffset
53 FS 0. Hz| S3 F 0. Hz|
AR AA | I————————
£(f: £
o Signal Track . Signal Track
50k 0 OFf 250k N e
Swp n = Swp 1 n =]
]
Center 2.462 000 GHz Span 2 MHz Center 2.441 006 GHz Span 2 MHz
#Res BH 22 kHz #UBH 68 kHz Sweep 4 ms (1001 pts) #Res BH 22 kHz #UBH 68 kHz Sweep 4 ms (1001 pts)
|
% Agilent 17:51:46 Jan 7, 2019 L Freq/Channel
APw3.3.1(1220818),19497 AF, Conducted B a Mkrl 1.944 MHz
Ref 28 dBm *fitten 30 dB a.65 o8 || Center Freq
WPoak 2. GHz
Log
18 Start Freq
dB/ 2.47360800 GHz|
Offst
10.6
4B 1 1 Stop Freq
o ¢ & 2.48160800 GHz,
e CF Step
200680890 kHz|
#LgRv @ Man
ML $2 Freq Dffset
53 FC B. Hz
AR
£
f>(5€ak Signal Track
Swp n Ot}
Center 2.480 008 GHz Span 2 MHz
#Res BH 22 kHz #UBH 68 kHz Sweep 4 ms (1001 pts)

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: 12563734-E7V3

FCC ID: A3LSMG970F

DATE: 1/17/2019

9. RADIATED TEST RESULTS

LIMITS

FCC 8§15.249

FCC §15.205 and §15.209

Operation within the bands 902-928 MHz, 2400-2483.5 MHz, 5725-5875 MHZ, and 24.0—

24.25 GHz.

(a) Except as provided in paragraph (b) of this section, the field strength of emissions from
intentional radiators operated within these frequency bands shall comply with the following:

Fisld Fisld
sirangth of strangth of
Fundamesntal frequency fundamesntal | harmonics
(rnillivaltss {rmic rovalts!
mstar) mter)
Qo228 MHz ... 50 ROO
2400-2483 5 MHz ...l 50 RO
EF2E-BRTE MHz ... 50 ROD
2402425 GHz .o 250 2500

(d) Emissions radiated outside of the specified frequency bands, except for harmonics, shall be
attenuated by at least 50 dB below the level of the fundamental or to the general radiated emission
limits in 8 15.209, whichever is the lesser attenuation.

(e) As shown in Sec. 15.35(b), for frequencies above 1000 MHz, the field strength limits in
paragraphs (a) and (b) of this section are based on average limits. However, the peak field strength
of any emission shall not exceed the maximum permitted average limits specified above by more
than 20 dB under any condition of modulation.

Frequency Range

Field Strength Limit

Field Strength Limit

(MHz) (uvim)at3m (dBuV/m) at 3m
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
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REPORT NO: 12563734-E7V3 DATE: 1/17/2019
FCC ID: A3LSMG970F

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
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: 12563734-E7V3 DATE: 1/17/2019
FCC ID: A3LSMG970F

9.1. TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| oL Fremont,5m Chomber A 6 Dec 2B18 14:51:19
Restricted Bondedge
Project Number: 2563734
15 Il ient : Samsung
Conflg:EUT + Suppart Eq
Mode  ANT+_Z4@7
185 ‘ | ‘ i Tested by? 1B643
~
1

C2Bul/m)
-
1

55 age Limit Bul J
2 f
‘ ; JL uj
; ) " ik i N "  adidbialo - i
5 P A bbb b b b TRTHRRR TSN FE AN NPT it b
35 T . ) H Aol
2.3 T8, 5MH=/ 7415
Frequency (GHz)
Rangs (GH) FEH/VB Fef/Ritn  Dat/fvg Typs Suetp Fls  #iups/fods  Fosition Range (GHz1 REU/UBU Ref/Attn  Dat/Avg Tgpe Swasp Fts dSups/fods  Fosition
V2 N-2.415  MCBEI/M 19912 PEKFae MgGRMS)  InseciAutc)  B0DB  NAXH 190 dege 382 12,4 IMC-BaB/74. Th 183 ¥ ) TR 0 AR !
Low CH BE - H.TST 38915 11 Moy 2016 Rev 3.5 81 Dec 2016

Trace Markers

Marker Frequency Meter Det AF T345 (dB/m) Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d(dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
4 *2.354 27.94 VAIT 31.8 -23 36.74 54 -17.26 - - 190 302 H
2 *2.389 39.94 Pk 32 -23 48.94 - - 74 -25.06 190 302 H
1 *2.39 36.58 Pk 32 -23 45.58 - - 74 -28.42 190 302 H
3 *2.39 26.44 VAIT 32 -23 35.44 54 -18.56 - - 190 302 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton
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REPORT NO: 12563734-E7V3
FCC ID: A3LSMG970F

DATE: 1/17/2019

VERTICAL RESULT

| 55 Fremant S Chomber A

Restricted Bondedge

Project Number: 12563734

Frequency (GHz2

15 Client:Semsun
Config:EUT + Suppart Eq
Mode:ANT+_2482_U
185 Tested by: 18643
95
o 0
e
4% 75 .........................
a )
2 |
Y3 S O S S NMS N—
Average mit CdBulU¥md
55
Lot ) ' st it Db T
PPN T TRURLE My TR 1 O FTIRLY || SO TPV T MR 8 Py oo EL L ST TN NER TP S e R e [ IR UEY
4 3
35 ) o
2. 31 Tl 5MH=/ 2.415

Low CH BE - U.TST 38915 11 May 2816 Rev 9.5 Bf Dec 2816
Trace Markers
Marker Frequency Meter Det AF T345 (dB/m) Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.39 36.28 Pk 32 -23 45.28 74 -28.72 248 235 \
2 *2.318 38.96 Pk 31.8 -23.1 47.66 - - 74 -26.34 248 235 \
3 *2.39 26.67 VALT 32 -23 35.67 54 -18.33 248 235 \
4 *2.385 27.83 VALT 32 -23 36.83 54 -17.17 248 235 \

* - 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: 12563734-E7V3
FCC ID: A3LSMG970F

DATE: 1/17/2019

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

UL Fremont,5m Chomber A

6 Dec 281

8 13:56:16

Mode:ANT+_2488

. Tested by? 18649

Restricted Bondedge
Project Number: 12563734

Client:Samsung

Config:EUT + Support Eq

CdBuU/md

i Byt N M o e it et i e e b i s e el A e v
2.46 T3, 3MH=/ 2.563
Frequency (GHz2
Rarge (6Hz) FEM/UES Ref/RLtn  Det/fvg Tuge Sueep Fla  ¥Gupsffode  Pasition Frange (@12 REWUBU Ref/fttn  Det/Avg Type Sueep Pl dGmpe/fods  Positio
1:2°46-2.563 TM(-6dB) /M 189712 PEAK/Pur |'\.EU?N:|Y Tmgec (Auto) BAGA  MAKH 365 dn:-. H 2:2.46-2 .56 MC-6cB) 4.7 11 FERK/ US4 Fivg B125/RBY e 1/4RT deg H
High CH BE - H.TST 38915 {1 Moy 2816 Rev 9.5 81 O=c 2816
Trace Markers
Marker Frequency Meter Det AF T345 (dB/m) Amp/Cbl/Fitr/Pad Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 *2.484 36.95 Pk 324 -22.9 46.45 - - 74 -27.55 305 269 H
3 *2.484 26.2 VA1T 324 -22.9 35.7 54 -18.3 - 305 269 H
2 2.52 39.23 Pk 323 -22.9 48.63 - - 74 -25.37 305 269 H
4 2.521 28.34 VALT 323 -22.9 37.74 54 -16.26 - 305 269 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

Page 22 of 42

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: 12563734-E7V3

FCC ID: A3LSMG970F

DATE: 1/17/2019

VERTICAL RESULT

UL Fremont,Sm Chomber A 6 Dec 2B18  14:84:29
25
Restricted Bandedge
- Project Number: 12563734
! Client:Somsung
Config:EUT + Support Eq
Mode: ANT+_2488
195 Tested by: 18649
gl:
a5
S Peal | 1
= 75
J
m
el
65
Average Limit CdBuU/m)
55 H
2
i 19
45‘.\‘1 pagat pebl w.,l}l-r;m ---nvlJ--lw w ot by A s Ml P g N AT ol b s ) A s gt it Ao b et
3 4
35 @ 9
2.46 18 . 3MH=z/ 2.563
Freguency (GHz)
Rarge (62) REUL/UE Ref/Pitn  Det/ivg Type Sueep Fis  oupnitode  Position Rarge (61) REW/ B Ref/Bttn  Det/fg Tupe cep Fts  fompa/fode  Porition
High CH BE - U.TST 38915 11 May 2816 Rev 9.5 Bl Dec 2816
Trace Markers
Marker Frequency Meter Det AF T345 (dB/m) Amp/Cbi/Fitr/Pad Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.484 37.85 Pk 324 -22.9 47.35 - - 74 -26.65 243 275 \2
3 *2.484 26.66 VAIT 324 -22.9 36.16 54 -17.84 - - 243 275 \2
2 *2.485 40.47 Pk 324 -22.9 49.97 - 74 -24.03 243 275 Vv
4 2.508 28.02 VAIT 324 -22.9 37.52 54 -16.48 - 243 275 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: 12563734-E7V3 DATE: 1/17/2019
FCC ID: ASLSMG970F

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

1 I':UL Fremont,5m Chombsr A 6 Dec 2018 18:19:58
Rodioted Emissions 3-Meters
= Praoject Number: 12563734
1a Cliant: Samsung
Config:EUT + Gupport Eq
Mode : ANT+_2482
95 Testad by: 10543
8':
P imit CaBuld/r
75
e
~
3 85
@
o -
o Avg Limit (dBul/m)
55
- i z
! Ltk Ao
35 i e g
25
1 18 18
Frequency (GHz)
Rarga (2] R/ Ref/Rltn  Det/Avg Tupe Sueep Pla  foupaifids  Fosltion Rarge (6H) R/ el /Bt DeLiivg Tupe Seeep Fis  Sups/fode  Posiion
1:1-1 IM(-548) /3 |81/ PEAK/Fur Avg(RNS) Tnsec(futa)  EBGA  MAXH B-dfddegs H | 3:318 M6/ 87/ FERk/Pur Avg(RIS)  Slnzec(iuta) 8k MR 8- 3degs H
BNT_2482 . DAT 38915 26 Jun 2015 Rev 9.5 81 D=c 2816
| ‘RUL Fremont,Sm Chomber A 6 Dec 2818 18:19:58
Radiated Emissions 3-Meters
Project Number: 12563734
185 Client:Samsung
Config:EUT + Support Eq
1 Mode : ANT+_2482
95 ! ‘ Tested by! 18649
85
FPea imit IBull/m2
75
&
3
3 B;
fus}
el
- fvg Limit CdBuU/m)
55 -
5]
Q
45 5
4 [=]
= "
L OSRRR TVo  FR T PRRPL o
25
1 T8 18
Frequency (GHz)
Rorga (GHz) FELL/VEW Ref/ittn  Deb/fvg Tuge Sueep Pl #Gups/Mode  Position Range (GHz) RBL/BU Ref/ftkn  Det/fvg Tups Sueep Pt  Houps/Mods  Position
EMT_2482.DAT 38915 26 Jun 2015 Rev 9.5 B Dac 2816

VERTICAL
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REPORT NO: 12563734-E7V3 DATE: 1/17/2019
FCC ID: A3LSMG970F

RADIATED EMISSIONS

Markers Frequency Meter Det AF T345 Amp/Cbl/FIt Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *1.494 34.5 PKFH 28 -23.1 39.4 - - 74 -34.6 21 388 H
*1.497 22.83 VALT 28 -23 27.83 54 -26.17 - - 21 388 H
4 *1.467 34.36 PKFH 28.2 -23.1 39.46 - - 74 -34.54 0 147 \%
*1.465 22.86 VALT 28.2 -23.1 27.96 54 -26.04 - - 0 147 \4
2 *7.595 32.11 PKFH 35.7 -22.5 45.31 - - 74 -28.69 116 298 H
*7.596 20.06 VALIT 35.7 -22.5 33.26 54 -20.74 - - 116 298 H
3 *11.513 30.63 PKFH 38.2 -18.2 50.63 - - 74 -23.37 24 266 H
*11.513 18.75 VALT 38.2 -18.2 38.75 54 -15.25 - - 24 266 H
5 *7.472 31.46 PKFH 35.7 -21.7 45.46 - - 74 -28.54 327 164 \%
*7.472 19.66 VALT 35.7 -21.7 33.66 54 -20.34 - - 327 164 \4
6 *8.451 31.67 PKFH 35.9 -20.9 46.67 - - 74 -27.33 46 244 \%
*8.448 19.85 VALIT 35.9 -20.9 34.85 54 -19.15 - - 46 244 \%

* - 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: 12563734-E7V3
FCC ID: ASLSMG970F

DATE: 1/17/2019

MID CHANNEL RESULTS

| 1‘:Ll_ Fremont, Sm Chamber A 6 Dec 2B18 111151
Radiated Emissions 3-Meters
Project Number: 12563734
L Cliznt :Samsun
Config:EUT + Support Eq
Mode: ANT+_2441
g5 Tested by: 18549
85
Peal mit CdBull/m2
75
E
-
3 65
@
-
Z Avg Limit (dBul/m)
B Db e
45 I
1 — "
35Mauﬁ«u#wwﬁuuuwuunﬁﬁﬂ““'“ﬂ B TR
25
! 8 18
Frequency (GHz)
Rangs (Gt} FRAB Ref7Atin  Det/vg Tupe Sunop Pia  Foups/fode Position Range (61 R/ Ref/Fitn  Gol/Avg Typs Suop Pty doups/Tod Fosition
-1 IM(-68)/38k  1B7/18 PERK/Par RrgGMS) Tlesecliuto) EBAB  MKH B-36Bdegs H | 3:3-18 IMC-BB2/30 67 FERK/Fur ivg(RIS)  SMnseciiuto) 1Bk MK B-3Adegs H
FCC Port1SC 2. 4GHz RSE.TST 38915 26 Jun 2815 Rev 9.5 B1 Dec 2816
| lEUL Fremont, 5m Chamber A 6 Dec 2818 111151
Fadioted Emissions 3-Meters
Froject Numbsr: 12563734
185 Client:Samsun
Config:EUT + Suport Eq
Modle : ANT+_2441
o L R e e Tested by: 18649
85
Peok Limit CdBull/m)
75
‘e
~
0 0 O S SR NS M
@
o
2 g Limit (dBul/m)
L OSSO0 UOOOOUOOU SUUOOOO SOOIt SOt JOUUUUSSOOOS OSSOSO SUSSOSTOOS SUUOSOOS SOOI
=]
=]
45|
4 5
2, =]
35}y R e R S
. OO0 OO0 OOOOOOSUIOUO NOUEEOOOOSOOPUOOE NESRUSIOOOOUNOt SORESOOON SUTOOPOUR SUUSUROOOE SOTROOON SO 8
1 TH 18
Frequency (GHz)
Fangs (621 RELABU Ref/Atin  Dat/ivg Tgpe Sucep Plo  Fowps/fods Fosltion Rarge (G B Ref/Atn  Dot/iivg Type Tmep Pis oupe/fods  Fosition
FCC Port15C 2.4GHz RSE.TST 38915 26 Jun 2815 Fav 9.5 B Dec 2815

VERTICAL
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REPORT NO: 12563734-E7V3 DATE: 1/17/2019
FCC ID: ASLSMG970F
RADIATED EMISSIONS
Markers Frequency Meter Det AF T345 (dB/m) Amp/Cbl/Fltr/ Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading Pad (dB) Reading (dBuV/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *1.382 35.06 PKFH 28.9 -23.3 40.66 - - 74 -33.34 307 297 H
*1.382 24.58 VALT 28.9 -23.3 30.18 54 -23.82 - - 307 297 H
2 *1.664 35.02 PKFH 28.8 -23.1 40.72 - - 74 -33.28 213 173 H
*1.663 24.85 VALT 28.8 -23.2 30.45 54 -23.55 - - 213 173 H
4 *1.481 34.98 PKFH 28.1 -23.1 39.98 - - 74 -34.02 0 291 \4
*1.48 24.64 VALIT 28.2 -23.1 29.74 54 -24.26 - - 0 291 \%
5 *1.575 34.28 PKFH 28.1 -23.1 39.28 - - 74 -34.72 22 192 \4
*1.574 24.9 VALT 28.1 -23.1 29.9 54 -24.1 - - 22 192 \4
3 *11.45 30.31 PKFH 38.2 -18.1 50.41 - - 74 -23.59 222 137 H
* 20.73 VALT 38.2 -18.1 40.83 54 -13.17 - - 222 137 H
11.448
6 * 30.32 PKFH 38.2 -18.1 50.42 74 -23.58 3 139 \%
11.494
* 20.53 VALT 38.2 -18.1 40.63 54 -13.37 3 139 \%
11.494

* - 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: 12563734-E7V3

FCCI

D: A3LSMG970F

DATE: 1/17/2019

HIGH CHANNEL RESULTS

s

UL Fremaont,Sm Chomber A

6 Dec 2818

11:53:16

Radiated Emissions 3-Meters

Project Number: 12563734

L2 Cliznt :Samsun
Config-EUT + 3upport Eoq
Mode :ANT+_2488
a5 Tested by: 10643
85!
Peak mit CdBul/m)
75
E
~
= 65
@
-
° Avg Limit (dBul/m)
T OSSNSO USSRV USSR SOUSSOSSSSSSSSSNN SOSSSSSSSSSRISRN NUSSSOSISSIISS SOREE SSSSSIRINS SO SSSOION SOOI
45
i
| ——l L2
e L N i
35 WA e b
25
1 =] 18
Frequency (GH=)
Rangs (Gt} FRAB Ref7Atin  Det/vg Tupe Sunop Fis  Fowpathds  Position Range (61 R/ Ref/Fitn  Gol/Avg Typs Swoop Pty doups/Tod Fosition
-1 IH(-68)/38k  1B7/18  PERK/Par Reg(NS) Tlesecliuto) 6880 MAXH B-36Bdegs H | 3:3-18 IMC-BB2/30 67 FERK/Fur Bvg(RIS)  Shnseciiuta) 1Bk MAIH B-3Adegs H
FCC Port1SC 2.4GHz RSE.TST 38915 26 Jun 2815 Rev 9.5 B1 Dec 2816
IHEUL Fremont, 5m Chamber A 6 Dec 2818 11:53:16
Fadioted Emissions 3-Meters
Froject Numbsr: 12563734
185 Client:Samsun
Config:EUT + Support Eq
Mode : ANT+_2480
[ OO UO S OOOU s OsDE OO UUOURE: U OIS UUOR A UOU OO UUOUTE RUOTRUIOS USRIt RO Tested by: 18649
85
Peok Limit (dBul/m)
75
‘e
3
3 B oeeeernseeeeeessasenseereeeessaseseeeessasseeseereseessaseeseebessaseeeesseescesanefessecesanseeseeeedpaseeeesrescessnsesseeeseeeeeeseeseessaseeeshessaeeesseseedsann e cesamibenseeeeendbaseescercfeneeeeeeefe
@
o
= vg Limit (dBuls/m)
L OO0 OO (SUUOOO SO PSSO RSSOt JOUUNUUSSOOOS SUSSOOSSSR SUSSOOTOOS SUROSOON SOOI
a5 e
4 = ]
o o
LTI e i B, T L e R e S
. OO0 OO0 OOOOOOSUIOUO NOUEEOOOOSOOPUOOE NESRUSIOOOOUNOt SORESOOON SUTOOPOUR SUUSUROOOE SOTROOON SO 8
1 TH 18
Frecquency (GHz)
Fangs (621 RELABU Ref/Atin  Dat/ivg Tgpe Sucep Plo  Fowps/fods Fosltion Rarge (G B Ref/Atn  Dot/iivg Type Tmep Pis oupe/fods  Fosition
FCC Port15C 2.4GHz RSE.TST 38915 26 Jun 2815 Fav 9.5 B Dec 2815

VERTICAL
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REPORT NO: 12563734-E7V3

FCC ID: A3LSMG970F

DATE: 1/17/2019

RADIATED EMISSIONS

Markers Frequency Meter Det AF T345 (dB/m) Amp/Cbl/Fltr/ Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading Pad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuVv) (dBuV/m) (dB)

1 *1.583 35.23 PKFH 28.1 -23.1 40.23 - - 74 -33.77 214 356 H
*1.585 24.88 VALT 28.1 -23.1 29.88 54 -24.12 - - 214 356 H
2 *1.7 35.72 PKFH 28.9 -23 41.62 - - 74 -32.38 130 299 H
*1.699 24.93 VALT 28.9 -23 30.83 54 -23.17 - - 130 299 H
4 *1.511 34.76 PKFH 27.8 -23 39.56 - - 74 -34.44 97 318 \%
*1.51 24.94 VALT 27.8 -23 29.74 54 -24.26 - - 97 318 \
5 *2.232 35.06 PKFH 31.7 -23.3 43.46 - - 74 -30.54 91 150 \
*2.23 25.55 VALIT 31.7 -23.3 33.95 54 -20.05 - - 91 150 \
3 *11.43 30.64 PKFH 38.1 -18.2 50.54 - - 74 -23.46 5 110 H
*11.429 20.34 VALT 38.1 -18.2 40.24 54 -13.76 - - 5 110 H
6 *11.912 30.18 PKFH 38.6 -18.5 50.28 - - 74 -23.72 250 165 \%
*11.911 20.74 VALT 38.6 -18.5 40.84 54 -13.16 - - 250 165 \

* - 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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9.2. FUNDAMENTAL FREQUENCY RADIATED EMISSION

Frequency Meter Det AF T862 (dB/m) Amp/Cbl/Fltr/Pa DC Corr Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
90.32 PKFH 32 -22.1 0 100.22 - - 114 -13.78 306 285 H
90.32 AVG 32 -22.1 26.47 73.75 94 -20.25 - - 306 285 H
2402 88.63 PKFH 321 -22.1 0 98.63 - - 114 -15.37 248 234 \
88.63 AVG 321 -22.1 26.47 72.16 94 -21.84 - - 248 234 \
89.6 PKFH 32.4 -22 0 100 - - 114 -14 312 275 H
89.6 AVG 32.4 -22 26.47 73.53 94 -20.47 - - 312 275 H
2481 90 PKFH 32.4 -22 0 100.4 - - 114 -13.6 256 234 \%
90 AVG 32.4 -22 26.47 73.93 94 -20.07 - - 256 234 \
87.88 PKFH 32.4 -21.8 0 98.48 - - 114 -15.52 304 276 H
87.88 AVG 32.4 -21.8 26.47 72.01 94 -21.99 - - 304 276 H
2480 87.08 PKFH 32.4 -21.8 0 97.68 - - 114 -16.32 255 223 \%
87.08 AVG 32.4 -21.8 26.47 71.21 94 -22.79 - - 255 223 \Y

PKFH - FHSS: RB=1MHz VB=3 x RB, Peak
AVG = Peak Reading - Duty Cycle Correction Factor
Duty Cycle Correction Factor = -26.47 dB
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9.3. Worst Case Below 30 MHz

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

HORIZONTAL AND VERTICAL PLOT

| JHU_ FREMONT, 3m Chomber 6 Dec 2H1B 13:48:49
38— : T : T : T
H ] i i |RF Emissions
a Project Number: 12563734
118 Client:Samsung
Config:EUT + Support Equipment
Mode ANT+ Worst cose
el : i Tested by:39339
7Bk eak Lim )t L CalBulm)) SSRRUUUURRN VPVUU NS FOUU U O O N YOO USROS (OO SNNUOOS OSSO U O VOO N
; \_______‘
g SB : S S
—
L T— T—
I|: P———l T
30 A ki { b
- “‘———_ i H
4 T ——, 2 f
IR [ | S - N, L L S AU L SN S UL S SRS AU
o 1@ L B
‘ e 4
% A % a
a® Piregy g EH;
S — s S
M’"M,A.‘ ) o i e
T 0% SOOI SO e SUSSSPRSRSURRR SO OO0 .. DOUUN JUUPE SN N ROOUUOUUUUUUOS VOUUOUUUUUOP. FOTPRRRI SOUROOS I SO SO 00 S PSSRSO O
-5
. gEE . | [i=] 34
Frequency (MHz)
Range (HHz) s dupafods  Posilion Fange (FHz) FEL/UR Ref/fitn  Det/fvg Tupe Sweep Pt #oups/Made  Position
b e 15 koMK A-36Aidegs
| K NRKH 1-J66itegs
3 1.785 16k NRKH 8-368gegs
4:1.7@5-38 0. k MRXH #-368gegs
FCC 15.2689 Below 3@MHz. TST 38915 23 Jon 2618 Rev 9.5 B! 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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Below 30 MHz Data

Trace Markers

Mar Frequency Meter Det Loop cbl Dist Corrected Peak Limit Margin ‘Avg Limit Margin Peak Limit Margin Avg Limit Margin Azimuth

ker (MHz) Reading Antenna (dB) Corr Reading (dBuV/m) (d8) (dBuV/m) (dB) (dBuV/m) (dB) (dBuV/m) (dB) (Degs)
(dBuv) (dB/m) 300m (dBuVolts)

1 .02813 47.57 Pk 15.2 14 -80 -15.83 58.6 -74.43 38.6 -54.43 - - - - 0-360

5 .02832 46.48 Pk 15.2 14 -80 -16.92 58.54 -75.46 38.54 -55.46 - - - - 0-360

6 .15283 48.49 Pk 13.8 15 -80 -16.21 - - - - 43.94 -60.15 23.94 -40.15 0-360

2 17698 47.43 Pk 13.8 15 -80 -17.27 - - - - 42.66 -59.93 22.66 -39.93 0-360

Pk - Peak detector

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

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

3 1.17157 36.64 Pk 14.2 1.5 -40 12.34 26.25 -13.91 0-360

7 1.17286 36.56 Pk 14.2 15 -40 12.26 26.24 -13.98 0-360

8 1.825 26.93 Pk 14.2 15 -40 2.63 29.5 -26.87 0-360

4 5.46051 19.82 Pk 143 15 -40 -4.38 29.5 -33.88 0-360

Pk - Peak detector
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DATE: 1/17/2019

9.4.

Worst Case Below 1 GHz

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

‘:I‘JU_ FREMONT, 3m Chamber 6 Dec 2818 f11:13:43
Radiated Emissions - 3 Meters
Project Number: 12563734
B85 Cl ient: Samsung
Config:EUT + Support Equipment
Mode ANT+ Worst cose
75 Tested by:39339
&5
o
»
T 55
o
. ’_
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:
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3 35
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| Mg \‘meu
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38 [EE
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1530208 ok (-GBI/H 91718 PERK/cgPurVideo  Tsec(futa) 4908 HAKH §-J66cegs H | 3:206-1608 T20ki-5/0 7418 PERKAogPar-Uidea Jusectto)  6OBB AW b 366idegs H

Rev 9.5 B! Dec 2816

FCC Port1SC 20-108MHz. TST 38915 15 Jul 2814
‘:"DU_ FREMONT, 3m Chamber 6 Dec 2818 f11:13:43
Radiated Emissions - 3 Meters
Project Number: 12563734
B85 Cl ient: Samsung
Config:EUT + Support Equipment
Mode ANT+ Worst cose
75 Tested by:39339
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VERTICAL
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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 30.5526 44.99 Pk 24.7 -31.1 38.59 40 -1.41 0-360 100 \
1 37.3544 34.47 Pk 20.3 -31 23.77 40 -16.23 0-360 300 H
5 43.9011 48.23 Pk 15.4 -30.9 32.73 40 -7.27 0-360 100 Vv
2 66.9846 43.54 Pk 12.2 -30.6 25.14 40 -14.86 0-360 300 H
6 67.0271 46.47 Pk 12.2 -30.6 28.07 40 -11.93 0-360 100 Vv
3 733.4693 31 Pk 24.5 -26.8 28.7 46.02 -17.32 0-360 400 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)
30.3966 40.22 Qp 24.8 -31.1 33.92 40 -6.08 227 100 Vv
43.6832 40.69 Qp 15.5 -30.9 25.29 40 -14.71 114 133 Vv
66.7643 39.66 Qp 12.2 -30.6 21.26 40 -18.74 332 291 H
67.1173 42.69 Qp 12.2 -30.6 24.29 40 -15.71 266 255 Vv

Qp - Quasi-Peak detector
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9.5. Worst Case 18-26 GHz

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

\BEUL EMC 6 Dec 2018 14:32:27
RF Emissians
- Order Number: 12563734
3 Client:Sameun
Configuretion EUT + Support Equlipment
Mode : ANT+_18-26GH=
85 Tested by / SN:33339
75 Peak Limit (dBul/m)
o
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noo65
5
T 55 Avg Limit CdBuU/md
y
el
o
5
2 4
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1:18-26 1HC-3E)/H B9 PEKALogPur—Video  ldnsecthuta) BB HAXH Horizantal
B.TST 38915 6 Jan 2815 Fev 9.5 19 Oct 2816
\BEUL EMC 6 Dec 2018 14:32:27
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Mode : ANT+_18-26GH=
85 Tested by / SN:33339
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E
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5oes
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3 5
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g ° :
= q 3 a
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35 O D X
25
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Range (6Hz) REUABU Ref/fttn  Detdvg Tupo Sucep Fis f5ups/Mods Lobel Ronge (6Hz) REU/UBY Raf/fttn Det/Avg Tupe Sucep Pts  Foups/Mode Lobol
B.TST 38915 6 Jan 2815 Fev 9.5 19 Oct 2816

VERTICAL
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18 - 26GHz DATA

Marker Frequenc Meter Det T447 AF Amp/Cbl (dB) Dist Corr Corrected Avg Limit Margin Peak Limit PK
y Reading (dB/m) (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin

(GHz) (dBuv) (dBuVolts (dB)

)

1 18.397 37.16 Pk 324 -25.3 -9.5 34.76 54 -19.24 74 -39.24
2 18.879 38.49 Pk 32.5 -25.4 -9.5 36.09 54 -17.91 74 -37.91

3 24.688 38.8 Pk 34.4 -24.5 -9.5 39.2 54 -14.8 74 -34.8
4 19.023 37.73 Pk 32.6 -24.7 -9.5 36.13 54 -17.87 74 -37.87
5 21.811 38.05 Pk 33.2 -24.4 -9.5 37.35 54 -16.65 74 -36.65
6 23.839 38.73 Pk 34.2 -24.3 -9.5 39.13 54 -14.87 74 -34.87

Pk - Peak detector
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10. 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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10.1.1. AC Power Line Norm

LINE 1 RESULTS

1_)HI_I, Fremont, CA CE Room 4 Dec 2818 23:268:15

Conducted RFI Uoltage

| | | b | | Project No 13734
186 ] } Client Name:SAMSUNG

EUT Canfig:EUT + Support Equipment
i Test Uolt7/Freq: |ZBUAC/EBHz ANT+
92 Test By:39P05
78
- 64
g
i 1 norA N
o P n1E
ol
-'.EI ;‘ \J\ ‘-1,:l I \, "J».-f.-l,
WAL | opd
/\w‘.";
-6
15 : : — ll : : : : WlB : E[5
Frequency (MHz)
TEE"%E OHz) Eja\i“l?! Rjz?[m [\E:;,?:j Mode |§“EEEEI.H_ :‘\is} 1:‘-40';];\:& :Cj:'LI Ronge (MHz) RELABU Ref/fittn  Det/fivg Made Susep. Pis  #Sups/tode  Lobe
FCC15S CE Close B 15BkHz-3BMHz Stepping. TST 38915 24 Feb 2816 Rev 9.5 26 Moy 2015
Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det LISN L1 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR
(MHz2) Reading Cables (dB) Reading Part 15 Margin Part 15 )Margin
(dBuV) C1&C3 dBuv Class B (dB) Class B (dB)
QP Avg
1 .1545 36.18 Qp 1 0 10.1 46.38 65.75 -19.37 - =
2 .1545 22.12 Ca 1 0 10.1 32.32 — — 55.75 -23.43
3 .42 33.28 Qp 0 0 10.1 43.38 57.45 -14.07 - =
4 .42 23.75 Ca 0 0 10.1 33.85 — — 47.45 -13.6
5 .672 33.07 Qp 0 0 10.1 43.17 56 -12.83 - =
6 .6765 25.95 Ca 0 0 10.1 36.05 - - 46 -9.95
7 4.641 42.15 Qp 0 1 10.1 52.35 56 -3.65 - -
8 4.5735 30.62 Ca 0 1 10.1 40.82 — — 46 -5.18
9 9.37275 41.78 Qp 0 2 10.2 52.18 60 -7.82 - -
10 9.29175 30.66 Ca 0 2 10.2 41.06 - - 50 -8.94
11 13.08525 39.45 Qp 1 2 10.2 49.95 60 -10.05 - -
12 13.083 28.98 Ca 1 2 10.2 39.48 - - 50 -10.52

Qp - Quasi-Peak detector
Ca - CISPR average detection
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LINE 2 RESULTS

;oL _Fremant, CA CE Roon 4 Dec 2018 23:28,15
Conducted RFI Uoltage
186 ‘F'ILw‘i‘NLm_T.: Ing;
EUT CanfigiEUT + Sugpert Equipment
Test Uolt7/Freq: |ZBUAC/EBHz ANT+
92 Test By:39085
78
:: b‘-l ...........................................
¢ e
3 58 B S 55
- 13 . — . ig - )
2 s 5 : Y B
3617y . = ¢ 23
B ()
-5
s ; ; ; ; P i ; ; ; ; ; P W:EI ; +
Frequency (MHz)
Rarge CH) FEA/UB Ref/ALtn  Dat/Avg Mads Swsep Fts dope/fode  Lobe Renge (M2 REWAUBU Ref/Attn  Dat/Avg Made Susep Fte  dSups/focs Lobe
FCCIS CE Class B 15AkHz-3AMHz Stepping. TST 38915 24 Feb 2816 Rev 3.5 26 Moy 2815
Range 2: Line-L2 .15 - 30MHz
Marker Frequenc Meter Det LISN L2 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR
y Reading Cables (dB) Reading Part 15 Margin Part 15 )Margin
(MHz) (dBuV) C2&C3 dBuv Class B (dB) Class B (dB)
QP Avg
13 .16125 34.58 Qp 1 0 10.1 44.78 65.4 -20.62 - -
14 .1635 21.07 Ca 1 0 10.1 31.27 - - 55.28 -24.01
15 .24675 30.79 Qp 0 0 10.1 40.89 61.87 -20.98 - -
16 .2445 19.26 Ca 0 0 10.1 29.36 - - 51.94 -22.58
17 .582 31.28 Qp 0 0 10.1 41.38 56 -14.62 - -
18 .57975 17.29 Ca 0 0 10.1 27.39 - - 46 -18.61
19 4.33725 34.33 Qp 0 1 10.1 44.53 56 -11.47 - -
20 4.41375 24.1 Ca 0 1 10.1 34.3 - - 46 -11.7
21 8.91825 31.97 Qp 0 .2 10.2 42.37 60 -17.63 - -
22 8.98575 24.09 Ca 0 2 10.2 34.49 — - 50 -15.51
23 13.56 37.53 Qp 1 2 10.2 48.03 60 -11.97 - -
24 13.5465 23.64 Ca 1 2 10.2 34.14 — - 50 -15.86

Qp - Quasi-Peak detector
Ca - CISPR average detection
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