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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

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

MODEL NUMBER: SM-N970F/DS, SM-N970F, SM-N970X

SERIAL NUMBER: cea8944711197e34, R38M6037DNE (CONDUCTED)

R38M502Q83H, R38M6037F5L (RADIATED);

DATE TESTED: MAY 23, 2019 — JUN 22, 2019;

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

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

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL Korea, Ltd. and all revisions are duly noted in the
revisions section. Any alteration of this document not carried out by UL Korea, Ltd. will
constitute fraud and shall nullify the document. This report must not be used by the client to
claim product certification, approval, or endorsement by IAS, any agency of the Federal
Government, or any agency of any government.

Approved & Released For

UL Korea, Ltd. By: Tested By:
:}79&'&;/1‘"—
SungGil Park Junwhan Lee
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with following methods.

FCC CFR 47 Part 2.

FCC CFR 47 Part 15.

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

PwbhE

3. FACILITIES AND ACCREDITATION

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

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

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

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

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

4.2. SAMPLE CALCULATION

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

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 2.32 dB
Radiated Disturbance, 30 MHz to 1 GHz 3.86 dB
Radiated Disturbance, 1 GHz to 18 GHz 5.97 dB
Radiated Disturbance, 18 GHz to 40 GHz 5.57 dB

Uncertainty figures are valid to a confidence level of 95%.
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FCC ID: ABLSMN970F

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

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

This report covers the Samsung models SM-N970F/DS, SM-N970F and SM-N970X.
These models are identical in hardware except SM-N970F has single SIM tray and model
SM-N970X has been disabled all cellular bands by software. With some pre-scan, model

SM-N970F/DS was set for final test.

5.2. MAXIMUM OUTPUT POWER
The transmitter has a maximum total conducted output power as follows:
Freunency Mode Power (I))utput Output Power
ange Mode ower
[MHZz] [dBm] [mW]
e
2402 - 2450 \;eral? - 7,908 618
2Mbps ea . .
Average 7.026 5.04
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an internal antenna, with a maximum gain of -5.2 dBi.
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5.4. WORST-CASE CONFIGURATION AND MODE

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

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

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

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

Power verification

The Output Power of all data rate(125kHz, 500kHz, 1Mbps, 2Mbps) are investigated, the
1Mbps(37 pkt) and 2Mbps(37 pkt) power is the worst case for symbol rate. All tests were
performed in these two modes

ST Mode Frequency Conducted ST Mode Frequency Conducted
Rate Rate
Burst Avg Burst Avg
[Ms/s] [MHz] (dBm) [Ms/s] [MHz] (dBm)
2402 5251 2402 6.364
1Mbps 2Mbps
(37 pk) 2440 6.113 (37 pk) 2440 7.026
1 2480 5408 5 2480 6.342
2402 5.228 2402 6.310
1Mbps 2Mbps
(255 pkt) 2440 6.100 (255 pkt) 2440 7.001
2480 5390 2480 6.286
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA800 R37M5DL3FL1SE3 N/A
Data Cable SAMSUNG EP-DG977 N/A N/A
/O CABLE

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

TEST SETUP

The EUT is a stand-alone unit during the tests.
Test software in hidden menu exercised the EUT to enable BLE mode.

This EUT is able to equipped with S-pen on the inside. Spot check were performed both

inserted and removed condition. Because there is no deviation between the two data, all tests
were performed under equipped with the S-pen.
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SETUP DIAGRAM FOR TESTS (CONDUCTED TEST SETUP)
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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 S/N Cal Due
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 750 08-04-20
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 08-04-20
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 845 08-04-20
Antenna, Horn, 18 GHz ETS 3115 00167211 08-04-20
Antenna, Horn, 18 GHz ETS 3115 00161451 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168724 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168717 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00205959 08-04-20
Antenna, Horn, 40 GHz ETS 3116C 00166155 08-14-20
Antenna, Horn, 40 GHz ETS 3116C 00168645 08-09-19
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 08-07-19
Preamplifier, 1000 MHz Sonoma 310N 341282 08-07-19
Preamplifier, 1000 MHz Sonoma 310N 351741 08-06-19
Preamplifier, 1000 MHz Sonoma 310N 370599 08-07-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-07-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-07-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-07-19
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54170614 08-06-19
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 08-06-19
Average Power Sensor Agilent/HP U2000 MY54270007 08-07-19
Attenuator PASTERNACK PE7087-10 A001 08-08-19
Attenuator PASTERNACK PE7087-10 A008 08-08-19
Attenuator PASTERNACK PE7087-10 2 08-07-19
EMI Test Receive, 40 GHz R&S ESU40 100439 08-06-19
EMI Test Receive, 40 GHz R&S ESU40 100457 08-06-19
EMI Test Receive, 44 GHz R&S ESW44 101590 08-06-19
EMI Test Receive, 3 GHz R&S ESR3 101832 08-06-19
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-07-19
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-07-19
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 08-06-19
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-07-19
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-07-19
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-06-19
High Pass Filter 6GHz Micro-Tronics HPS17542 009 08-07-19
High Pass Filter 6GHz Micro-Tronics HPS17542 016 08-07-19
High Pass Filter 6GHz Micro-Tronics HPS17542 021 08-06-19
Antenna, Loop, 9kHz-30MHz R&S HFH2-Z2 100418 10-26-19
LISN R&S ENV-216 101837 08-09-19
UL Software

Description Manufacturer Model Version

Radiated software UL UL EMC Ver 9.5

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

7.1.

LIMITS

None: for reporting purposes only.

ON TIME AND DUTY CYCLE RESULTS

TR Worror Spectum Analyeer - Swept 2
joa . ;

ON Time Period |Duty Cycle| Duty Duty Cycle 1T
Mode B X Cycle |Correction Factor|Minimum VBW
[msec] [msec] [linear] [%] [dB] [kHZz]
2400MHz Bands
BLE 1M 0377 0.625 0.604 60.4% 219 2.650
BLE 2M 0.194 0.625 0310 31.0% 509 5.165
1Mbps

#Avg Type: RMS

BNO: Fast -~ Trig:RF Burst
IFGain:Low

Atten: 30 dB

10 de/div_ Ref 20.00 dBm

Log

Center 2.440000000 GHz
Res BW 8 MHz

[MeRimooRTRELSCLL X
1 N t

#VBW 50 MHz

FUNCTION | FUNCTION WIDTH

E
Sweep 1.800 ms (201

FUNCTION VALUE
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001 pts)
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5
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usa sTa
Keysight Spectrum Anslyzes - Swept SA
AL S00 G IGH AL
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10 de/div_ Ref 20.00 dBm

Log

Center 2.440000000 GHz
Res BW 8 MHz

#VBW 50 MHz

Sweep 1.500 ms (20001 pts)
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6243 us
1936 us (4)
625.1 us (A}

1 N
2 A1

Al A1
4

t (4)
t (A

ltvm~an

B

(oo elsel 5T T Fucron ]
1

5.83 dB|
-0.52 di
0.17 di

mw3

FUNCTION WIDT)
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7.2 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of
the 99 % bandwidth and to 1% of the span. The VBW is set to >= 3 times the RBW.
The spectrum analyzer internal 99% bandwidth function is utilized.

RESULTS
- IMbps
o, .
Channel Frequency 99% Bandwidth
[MHZz] [MHZz]
Low 2402 1.052
Mid 2440 1.051
High 2480 1049
Worst 1052
- 2Mbps
0, .
Channel Frequency 99% Bandwidth
[MHZ] [MHZ]
Low 2402 2.035
Mid 2440 2.056
High 2480 2032
Worst 5056
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99% BANDWIDTH PLOTS

- 1IMbps

R SraraoTT oy O W =
RL [ 500 C SENSE:IN [ ALIGN AUTO 04:24:36 P May 23, 2018
Center Freq: 2.402000000 GHz Radio Std: None
s Trig: FreeRun
#FGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log '
Low CH ‘

i . il |
Center 2.402 GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 3.45 dBm

1.0520 MHz

Transmit Freq Error 14.644 kHz OBW Power 99.00 %

x dB Bandwidth 653.2 kHz x dB -6.00 dB
hisc sTaTUS

Keysight Spectrum Analyzer - Occupied BW b l-en]

RL [ 500 C SENSE:IN [ ALIGN AUTO 04:24:52 P May 23, 2018

Center Freq: 2.440000000 GHz Radio Std: None
s Trig: FreeRun
#FGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log ‘
‘ |
Middle CH '

I |
Center 2.44 GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 3.72 dBm

1.0507 MHz

Transmit Freq Error 10.686 kHz OBW Power 99.00 %

x dB Bandwidth 634.3 kHz x dB -6.00 dB
hisc sTaTUS

Keysight Spectrum Analyzer - Occupied BW. =

RL | W E oC | SENSEIN [ aucnaumo 04:25:02 P May 23, 2018

Center Freq: 2.480000000 GHz Radio Std: None
—» Trig: Free Run
#FGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
High CH

Center 2.48 GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 2.56 dBm

1.0493 MHz

Transmit Freq Error 6.137 kHz OBW Power 99.00 %

x dB Bandwidth 615.4 kHz x dB -6.00 dB
hisG sTATUS
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- 2Mbps

Low CH

Yersiht Specrom Ansycs - Gecupied BW
AL [ & Q@

SENSE:IN [ ALIGN AUTO
Center Freq: 2.402000000 GHz

=
04:25:44 PM M3y 23,2018
Radio Std: None

Middle CH

High CH

MSG

s Trig: FreeRun
#FGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
|
L I ULl
Center 2.402 GHz Span 5 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 1.52 dBm
2.0346 MHz
Transmit Freq Error 25.514 kHz OBW Power 99.00 %
x dB Bandwidth 1.247 MHz x dB -6.00 dB
hisc sTaTUS
Keysight Spectrum Analyzer - Occupied BW. = -e]
RL | W E oC | SENSEIN [ aucnaumo 04:25:55 P May 23, 2018
Center Freq: 2.440000000 GHz Radio Std: None
—» Trig: Free Run
#FGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
I
il | LML
Center 2.44 GHz Span 5 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 1.63 dBm
2.0555 MHz
Transmit Freq Error 19.774 kHz OBW Power 99.00 %
x dB Bandwidth 1.247 MHz x dB -6.00 dB
hisc sTaTUS
Keysight Spectrum Analyzer - Occupied BW. = -e]
RL | W E oC | SENSEIN [ aucnaumo 04:26:05 P May 23, 2018
Center Freq: 2.480000000 GHz Radio Std: None
—» Trig: Free Run
#FGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
|
L ] il ddh
Center 2.48 GHz Span 5 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 0.74 dBm
2.0321 MHz
Transmit Freq Error 11.775 kHz OBW Power 99.00 %
x dB Bandwidth 1.247 MHz x dB -6.00 dB

STATUS
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REPORT NO: 4789014604-E4V3 DATE: JUl 01, 2019
FCC ID: ABLSMN970F

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

OUTPUT POWER : KDB 558074 D01 v05r02, Section 8.3.1.1

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

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

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

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

AC Power Line Conducted Emission : ANSI C63.10-2013, Section 6.2
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REPORT NO: 4789014604-E4V3
FCC ID: ABLSMN970F

DATE: JUl 01, 2019

9. SUMMARY TABLE

FCC Part Test Description Test Limit Test Test Result
Section Condition
1(2)%3)7 Occupied Band width (6dB) >500KHz Pass
2.1051, Bar?d Edge / Conducted Spurious -20dBe Pass
15.247 (d) |Emission
15247 Conducted
' TX conducted output power <30dBm Pass
(b)(3)
15.247 (e) |PSD <8dBm Pass
AC Power Line conducted . Power Line
15.207 (a) emissions Section 10 conducted Pass
15.205, . . . .
15.209 Radiated Spurious Emission < 54dBuV/m(Av) Radiated Pass

Page 18 of 68

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.



REPORT NO: 4789014604-E4V3
FCC ID: ABLSMN970F

DATE: JUl 01, 2019

10. ANTENNA PORT TEST RESULTS

10.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

Reference to section 11.8 in ANSI C63.10(2013): The transmitter output is connected to a
spectrum analyzer with the RBW set tol00KHz, the VBW >= 3 x RBW, peak detector and max
hold.

RESULTS
- 1Mbps
Channel Frequency 6 dB Bandwidth Minimum Limit
[MHZz] [kHZz] [kHZz]
Low 2402 71048 500.0
Mid 2440 705.14 500.0
High 2480 686.96 500.0
Worst 686.96 500.0
- 2Mbps
Channel Frequency 6 dB Bandwidth Minimum Limit
[MHZz] [MHZz] [kHZ]
Low 2402 1.265 500.0
Mid 2440 1.251 500.0
High 2480 1.248 500.0
Worst 1.248 500.0
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6 dB BANDWIDTH PLOTS

- 1Mbps

RL A

Kepight Spectrum Anahzer - SweptSA

ol
SENSE:INT| ALIGN AUTC 04:19:02 PM May 23, 2019
#Avg Type: RMS TRACE 55
FHO-Wide -»- Trig: FreeRun AvglHold: 1001100 (M
1FGainiLow Atten: 30 dB o=1lP

‘W%E;Eidiu Ref 20,00 dBm

Mkr1 2.402 248 925 GHz
4.872 dBm

Low CH

-6.00/dB
—
740,483 kHz

Center 2.4020000 GHz
|#Res BW 100 kHz

Span 1.500 MHz
#VBW 300 kHz Sweep 1.333 ms (20001 pts]

MsG

Keysight Spectrum Analyzer - Swept S&

STATUS

=

‘Tll],:].-ﬂimu Ref 20.00 dBm

= = s SENSE:INT ALIGN AUTC 04:19:34 PMMay 23,2010
#Avg Type: RMS TRacE] 56
PNO: Wide —+— 1rig: Free Run Avg|Hold: 100/100 TVEE(M
1FGain:Low Aten: 30 dB oetlP
Mkr1 2.439 998 875 GHz
5.317 dBm

Middle CH

500 dB
705,140 kHz

Center 2.4400000 GHz
|#Res BW 100 kHz

Span 1.500 MHz
#VBW 300 kHz Sweep 1.333 ms (20001 pts]

STATUS

= [
04:20:02 PM May 23,2019
TRACE 56

SENSE:INT] ALIGN AU
#Avg Type: RMS

FNO-Wide —s— Trig: Free Run AvglHold: 1001100 TEE(M

IFGain:Low Atten: 30 dB oeT|P

‘Tll],:].-ﬂimu Ref 20.00 dBm

Mkr1 2.479 991 225 GHz
4.266 dBm)

High CH

-6.00 dB
-—
686,960 kHz

Center 2.4800000 GHz
|#Res BW 100 kHz

Span 1.500 MHz
#VBW 300 kHz Sweep 1.333 ms (20001 pts]

Insc

STATUS
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- 2Mbps

Keysight Spectrum Analyzer - Swept SA =
RL RF 508 OC | CORREC SENSE:INT ALIGN AUTC 04:21:17 PMMay 23,2018
#Avg Type: RMS TRACE] 03
FNO Wide ~»- Trig: FreeRun AvglHold: 1001100 TEE(M
1FGain:Low Atten: 30 dB oerlP
AMkr3 1.265 25 MHz
10 dBictv Ref 20,00 dBm 0.007 dB
og
i
)]
Low CH
Center 2.402000 GHz Span 5.000 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts]

MsG STATUS

Keysight Spectrum Anshyzer - Swept SA e
RL RF 509 OC | CORREC SENSE:INT| ALIGN AUTC 04:22:20 PM May 23, 2019
#Avg Type: RMS TRAc s
SWOWide -»- Trig: FreeRun AvglHold: 1001100 vee(m
1£GainiLow Atten: 30 B oet|P
AMEKr3 1.251 00 MHz
10dBidiv__Ref 20,00 dBm -0.006 dB
og
A
¢ R
Middle CH
Center 2.440000 GHz Span 5.000 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts]

MSG STATUS

Keysight Spectrum Analyzer - Swept SA. ==
RL RF 50Q DC CORREC SEMSE:INT| ALIGN AUTC 04:23:30 PM May 23,2019
#Avg Type: RMS TRACE 56
PNO: Wide —+— 1rig: Free Run Avg|Held: 1001100 TVEE(M
1FGain:Low Atten: 30 dB oetlP

AMkr3 1.248 00 MHz
[0gaiy__Ref 20.00 dBm -0.012dB

High CH

Center 2.480000 GHz Span 5.000 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts]
| —
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10.2.

LIMITS

OUTPUT POWER

FCC §15.247 (b)

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

TEST PROCEDURE

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

analyzer.
RESULTS
- 1Mbps
Channel Frequency Peak Power Reading Limit Margin
[MHZz] [dBm] [dBm] [dB]
Low 2402 6.061 30.000 -23.939
Mid 2440 6.838 30.000 -23.162
High 2480 6.153 30.000 -23.847
Worst 6.838 30.000 -23.162
- 2Mbps
Channel Frequency Peak Power Reading Limit Margin
[MHZz] [dBm] [dBm] [dB]
Low 2402 7.398 30.000 -22.602
Mid 2440 7.908 30.000 -22.092
High 2480 7.232 30.000 -22.768
Worst 7.908 30.000 -22.092
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OUTPUT POWER PLOTS

- 1Mbps

Low CH

[E=EEE =D |

E i rum Analyzer - Swept SA
RC |

RF [50Q DC | CORREC |

[ SENSE:INT]

ALIGNAUTO | 08:08:20 PMJun 17,2019

PO Fast —»— Trig: FreeRun
IFGain:Low Atten: 30 dB

#Avg Type: RMS TRACE] 3456
Avg|Hold: 100/100 TYPE| Mttt
oe]

10 dBidiv
Log

Ref 20.00 dBm

Mkr1 2.401 873 5 GHZ
6.061 dBm)

S

Center 2.402000 GHz
|#Res BW 3.0 MHz

#VBW 50 MHz

Span 10.00 MHz
Sweep 1.333 ms (20001 pts]

STATUS

Middle CH

Analyzer - Swept SA

[ESSEEE =D |

| RF [50Q DC | CORREC |

[ SENSE:INT]

ALIGNAUTO | 08:08:48 PMJun 17,2019

PO Fast —» Trig: FreeRun
IFGain:Low Atten: 30 dB

#Avg Type: RMS TRACE] 3456
Avg|Hold: 100/100 TYPE| Misiad
=

10 dBidiv
Log

Ref 20.00 dBm

Mkr1 2.439 807 0 GHZ
6.838 dBm)

<

Center 2.440000 GHz
|#Res BW 3.0 MHz

#VBW 50 MHz

Span 10.00 MHz
Sweep 1.333 ms (20001 pts)

isa STATUS
B Keysight Analyzer - Swept SA [T |
RL | RF [50Q DC | CORREC | [ SENSE:INT] ALIGNAUTO | 08:09:14 PMJun 17,2018
| #Avg Type: RMS TRaCE[[ 23456
PROTust —» Trig: FreeRun AvglHold: 100/100 TYPE[ My
IFGain:Low Atten: 30 dB DET|
Mkr1 2.479 698 5 GHZ
10 dBidiy Ref 20.00 dBm 6.153 dBm
100 6
000
-10.0
High CH 7
g
300
0.0
500
60.0
700
Center 2.480000 GHz Span 10.00 MHz
|#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts

STATUS
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- 2Mbps

E Kot Specti Ardieer-SweptoR
R

==

[

RE [500 DC | CORREC | | SENSE:INT] [ ALIGN AUTO

08:14:37 PMJun 17,2018

] #Avg Type: RMS

PNO: Fast +—»~ 1rig: FreeRun
IFGain:Low Atten: 30 dB

Avg|Hold: 1001100

TRACE[L 23456

Ref 20.00 dBm

Mkr1 2.402 510 5 GHZ
7.398 dBm)

10 dBidiv
Log

<

Low CH

Center 2.402000 GHz
|#Res BW 3.0 MHz

#VBW §0 MHz

Span 10.00 MHz
Sweep 1.333 ms (20001 pts)

ke

STATUS

E e e
RL

[N

e [s0@ o | comec | [ senseant] T

ALIGN AUTO

08:15:02 PMJun 17,2019

] #Avg Type: RMS

PNO: Fast —+— 1rig: FreeRun

Avg|Hold: 1001100

TRACE[L 2356

|#Res BW 3.0 MHz

IFGain:Low Atten: 30 dB DET|P
Mkr1 2.439 531 5 GHz
Elggsldiv Ref 20.00 dBm 7.908 dBm)|
10.0 é
0.00
-10.0
. -20.0 |
Middle CH
-a0.0
-40.0
-50.0
-B0.0
-70.0
Center 2.440000 GHz Span 10.00 MHz
#VBW 50 MHz Sweep 1.333 ms (20001 pts)

ke

STATUS

[N

e [s0@ o | comec | [ senseant] T

ALIGN AUTO

08:15:26 PMJun 17,2019

E Keysight Spectrum Analyzer - Swept SA
RL |

] #Avg Type: RMS

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

Avg|Hold: 100/100 TYPE[ Mt
DTl N

TRACE[L 2356

10 dBidiv
Log

Ref 20.00 dBm

MKr1 2.479 573 0 GHZ
7.232dBm

<

High CH

Center 2.480000 GHz
|#Res BW 3.0 MHz

#VBW $0 MHz

Span 10.00 MHz
Sweep 1.333 ms (20001 pts]

[

STATUS
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10.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

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

- 1Mbps
Channel Frequency AV power AV power
[MHZz] [dBm] [mW]
Low 2402 5.251 3.350
Middle 2440 6.113 4.086
High 2480 5.408 3474
- 2Mbps
Channel Frequency AV power AV power
[MHZz] [dBm] [mW]
Low 2402 6.364 4.329
Middle 2440 7.026 5.042
High 2480 6.342 4.307
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10.4. PSD

LIMITS

FCC 8§815.247

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

TEST PROCEDURE

Power Spectral Density was performed utilizing the ANSI C63.10 section 11.10.2 (Method

PKPSD).
RESULTS
- 1Mbps
Frequency PSD Limit Margin
Channel
[MHz] [dBm/3kHz] | [dBm/3kHz] [dB]
Low 2402 -10.06 8.00 -18.06
Mid 2440 -9.77 8.00 -17.77
High 2480 -10.81 8.00 -18.81
- 2Mbps
Frequency PSD Limit Margin
Channel
[MHz] [dBm/3kHz] | [dBm/3kHZz] [dB]
Low 2402 -11.42 8.00 -19.42
Mid 2440 -11.30 8.00 -19.30
High 2480 -12.14 8.00 -20.14
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POWER SPECTRAL DENSITY PLOTS
- 1IMbps

Keysight Spectum Anshyzer - Swept A
RL | 0 500 DC | CORREC | [ sensenT] [ ALIGN ALTO
#Avg Type: RMS
PNG: Wide -+ Trig: FreeRun Avg|Hold: 100100
IFGain:Low #Arten: 20 dB

Mkr1 2.401 985 324 6 GHz
0 dBiay_ Ref 10.00 dBm -10.061 dBm
Low CH
[ICenter 2.4020000 GHz Span 1.578 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 50.67 ms (20001 pts)
= sTaTus
RL | 0 ,-;.-'L. ] comsec | [ sensenT] [ ALIGN ALTO
#Avg Type: RMS
PNG: Wide -+ Trig: FreeRun Avg|Hold: 100100
IFGain:Low #Anen: 20 dB

0dBidiv - Ref 10.00 dBm
Log

Middle CH

[ICenter 2.4400000 GHz Span 1.576 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 50.67 ms (20001 pts)
usc sTaTus
= Ty
RL F 50 0OC CORREC | SENSE:INT] ALIGN AUTO 04:28:33 PM May 23, 2019
#Avg Type: RMS TRACE] 56
BHO-Wide - Trig: FreeRun AvglHold: 1001100 TYPeE[M s
IFGain:Low #Atten: 20 dB cer|P
Mkr1 2.479 971 83 GHz
0agidiv  Ref 10.00 dBm -10.806 dBm
Log

High CH

'Center 2.4800000 GHz Span 1.574 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 50.67 ms (20001 pts]
uisc sTATUS
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- 2Mbps
e S Mkr1 2.401 QE:E-SFG GHz|
-11.423 dBm

Low CH

0diidiv  Ref 10.00 dBm
Log

[Center 2.402000 GHz
#Res BW 3.0 kHz

#VBW 10 kHz

Span 3.052 MHz
Sweep 97.33 ms (20001 pts]

sTATUS

Middle CH

SENSE.INT

BN Wide -+~ Trig: FreeRun
IFGain:Low #Atten: 20 dB

==
ALIGN AUTO 042035 P May 23, 2019
#Avg Type: RMS TRACE] 56
Avg|Hold: 100100 '\Pﬁ;i" W
oer

0dBidiv - Ref 10.00 dBm
Log

Mkr1 2.439 958 22 GHz
-11.295 dBm

[Center 2.440000 GHz

Span 3.083 MHz

High CH

[#Res BW 3.0 kHz #VBW 10 kHz Sweep 98.67 ms (20001 pts)
= sTATUS
RL_ T @ Son oc | [ sensenT] ALIGN AUTO
#Avg Type: RMS
PNG: Wide -+ Trig: FreeRun Avg|Hold: 100100
IFGain:Low #Arten: 20 dB

0dBidiv - Ref 10.00 dBm
Log

Mkr1 2.479 951 23 GHz
-12.144 dBm

[ICenter 2.480000 GHz
[#Res BW 3.0 kHz

#VBW 10 kHz

Span 3.048 MHz
Sweep 097.33 ms (20001 pts)

=

sTATUS
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10.5. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in 815.209(a) is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with RBW = 100 kHz, VBW = 300
kHz, peak detector, and max hold. Measurements utilizing these settings are made of the in-
band reference level, bandedge (where measurements to the general radiated limits will not be
made) and out-of-band emissions.
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RESULTS

BANDEDGE & SPURIOUS EMISSIONS, LOW CHANNEL (1Mbps)

BN Keysight Spectrum Analyzer - Swept SA @@@_ [ ]
RL | RF |soe bpC [ comrrec | | SENSE:INT] | ALIGNAUTO | 04:32:05 PM May 23, 2019
r #Avg Type: RMS TRACE] 3456
PNO: Wide —»— Trig: Free Run Avg|Hold: 100/100 TYPE|MAARAAAY
IFGain:Low #Atten: 30 dB DET|P MNNNN
Mkr1 2.396 490 5 GHz
10,ge/dv__Ref 20.00 dBm -48.039 dBm
100
0.00
-10.0
-14.74 dBm)|
Low CH
BandEdge .
-40.0
-50.0
-B0.0
700
Center 2.400000 GHz Span 10.00 MHz
Res BW 100 kHz #/BW 300 kHz Sweep 5.333 ms (20001 pts
LSG STATUS
e
E Keysight Spectrum Analyzer - Swept SA [T
RL | RF |soe bpc [ correc | | SEnsE:INT] | ALIGN AUTO | 04:38:36 PM May 23, 2019
r ‘ #Avg Type: RMS TRAGE]
PNO: Fast ~»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M¥AAddd
IFGain:Low Atten: 30 dB pET|P NNNNN
Mkr2 26.161 8 GHz
10 g5y _Ref 20.00 dBm -40.585 dBm
100
0.00
-10.0 EENEECT
-20.0
-30.0
-40.0 .
Low CH B ™ st MR G R
. -60.0
Spurious s
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #/BW 300 kHz Sweep 973.3 ms (40001 pts
[MRMODHTRC[SC] % ]| Y | FUNCTON ] FURCION W]
1 N f 24017 GHz 4.643 dBm
N f 26.161 8 GHz -40.585 dBm
. ] N
WSG STATUS,
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BANDEDGE & SPURIOUS EMISSIONS, MID CHANNEL (1Mbps)

BE Keysight Spectrum Analyzer - Swept SA lilliﬂﬂ-
RL RF |soe bpC [ comrrec | | SENSE:INT] | ALIGNAUTO | 04:31:06 PM May 23, 2019
r #Avg Type: RMS TRACE] 3456
PNO: Wide —»— Trig: Free Run Avg|Hold: 100/100 TYPE|MARAAY
IFGain:Low #Atten: 30 dB DET|P
Mkr1 2.439 999 25 GHz
10,gBidv_Ref 20.00 dBm 5.262 dBm
100
0.00
-10.0
-14.74 dBm)|
Middle CH 00
BandEdge .
-40.0
-50.0 b~ .
-B0.0
700
Center 2.440000 GHz Span 5.000 MHz
Res BW 100 kHz #/BW 300 kHz Sweep 2.667 ms (20001 pts
IMSG STATUS
BN Keysight Spectrum Analyzer - Swept SA (= =
RL | RF |soe bpc [ correc | | SEnsE:INT] | ALIGN AUTO | 04:40:45 PM May 23, 2019
r ‘ #Avg Type: RMS TRAGE]
PNO: Fast ~»— Trig: FreeRun Avg|Hold: 100/100 TYPE|
IFGain:Low Atten: 30 dB DET]
Mkr2 26.183 7 GHZ
10 g8y Ref 20.00 dBm -39.331 dBm
100
0.00
-10.0 1374 dem|
-20.0
-30.0
-40.0 .
Middle CH O L R
S . -60.0
purious o
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #/BW 300 kHz Sweep 973.3 ms (40001 pts
[MEMODHTRC[SC] % ]| Y | FUNCTON ] FURCION W]
1 N f 24401 GHz 5.362 dBm
N f 26.183 7 GHz -39.331 dBm
. ] 3 °
WSG STATUS,
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REPORT NO: 4789014604-E4V3
FCC ID: ABLSMN970F

DATE: JUl 01, 2019

BANDEDGE & SPURIOUS EMISSIONS, HIGH CHANNEL (1Mbps)

BE Keysight Spectrum Analyzer - Swept SA lilliﬂﬂ-
RL RF |soe bpC [ comrrec | | SENSE:INT] | ALIGNAUTO | 04:32:51 PM May 23, 2019
r #Avg Type: RMS TRACE] 3456
PNO: Wide —»— Trig: Free Run Avg|Hold: 100/100 TYPE|MARAAY
IFGain:Low #Atten: 30 dB DET|P
Mkr1 2.485 333 5§ GHz
10,gBidv_Ref 20.00 dBm -49.331 dBm
100
0.00
-10.0
-14.74 dBm)|
High CH
BandEdge .
-40.0
£00 W1 ‘ |
-B0.0
700
Center 2.483500 GHz Span 10.00 MHz
Res BW 100 kHz #/BW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
B Keysight Spectrum Analyzer - Swept SA (===
RL | RF |soe bpc [ correc | | SEnsE:INT] | ALIGN AUTO | 04:42:55 PM May 23, 2019
r ‘ #Avg Type: RMS TRAGE]
PNO: Fast ~»— Trig: FreeRun Avg|Hold: 100/100 TYPE|
IFGain:Low Atten: 30 dB DET]
Mkr2 26.166 5 GHZ
10 g8y Ref 20.00 dBm -40.311 dBm
100
0.00
-10.0 1374 dem|
-20.0
-30.0
-40.0 ’
High CH 00— AR A R
. -60.0
Spurious e
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #/BW 300 kHz Sweep 973.3 ms (40001 pts
[MRMODHTRC[SC] % | Y | FUNCTON ] FURCION W]
1 N f 2.480 5 GHz 3.503 dBm
N f 26.166 5 GHz -40.311 dBm
. ] 3 °
WSG STATUS,
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REPORT NO: 4789014604-E4V3
FCC ID: ABLSMN970F

DATE: JUl 01, 2019

BANDEDGE & SPURIOUS EMISSIONS, LOW CHANNEL (2Mbps)

BN Keysight Spectrum Analyzer - Swept SA @ll@/\ﬂ_ [ ]
RL RF |soe bpC [ comrrec | | SENSE:INT] | ALIGNAUTO | 04:35:08 PM May 23, 2019
#Avg Type: RMS TRACE 3456
PNO: Wide —»— Trig: Free Run Avg|Hold: 100/100 TYPE|MARAAY
IFGain:Low #Atten: 30 dB DET|P NNNNN
Mkr1 2.399 995 0 GHz
10,gBidv_Ref 20.00 dBm -34.333 dBm
100
0.00
-10.0
-14.35 dB|
Low CH
BandEdge .
-40.0
-50.0 e ——
-B0.0
700
Center 2.400000 GHz Span 10.00 MHz
Res BW 100 kHz #/BW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
BB Keysight Spectrum Analyzer - Swept SA
RL | RF |soe bpc [ correc | | SEnsE:INT] | ALIGN AUTO |
’— ‘ #Avg Type: RMS
PNO: Fast ~»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low Atten: 30 dB
Mkr2 25.378 3 GHZ
10 g8y Ref 20.00 dBm -39.209 dBm
100
0.00
-10.0 EERET T |
-20.0
-30.0 ' —
-40.0
Low CH Nt U T
S . -60.0
purious o
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #/BW 300 kHz Sweep 973.3 ms (40001 pts
[MRMODHTRC[SC] % ]| Y | FUNCTON | FURCIoN W]
1 N f 24017 GHz 5.236 dBm
N f 25.378 3 GHz -39.209 dBm
. ] 3 °
WSG STATUS,
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REPORT NO: 4789014604-E4V3
FCC ID: ABLSMN970F

DATE: JUl 01, 2019

BANDEDGE & SPURIOUS EMISSIONS, MID CHANNEL (2Mbps)

BN Keysight Spectrum Analyzer - Swept SA @ll@/\ﬂ_ [ ]
RL | RF |soe bpC [ comrrec | | SENSE:INT] | ALIGNAUTO | 04:33:46 PM May 23, 2019
#Avg Type: RMS TRACE 3456
PNO: Wide —»— Trig: Free Run Avg|Hold: 100/100 TYPE|MARAAY
IFGain:Low #Atten: 30 dB DET|P NNNNN
Mkr1 2.439 992 50 GHz
10,gBidv_Ref 20.00 dBm 5.649 dBm
100
0.00
-10.0
-14.35 dB|
Middle CH 00
BandEdge .
-40.0
-50.0
-B0.0
700
Center 2.440000 GHz Span 5.000 MHz
Res BW 100 kHz #/BW 300 kHz Sweep 2.667 ms (20001 pts
IMSG STATUS
BN Keysight Spectrum Analyzer - Swept SA (= =
RL | RF |soe bpc [ correc | | SEnsE:INT] | ALIGN AUTO | 04:47:41 PM May 23, 2019
r ‘ #Avg Type: RMS TFLACE”
PNO: Fast ~»— Trig: FreeRun Avg|Hold: 100/100 TYPE| MAFARAAMA
IFGain:Low Atten: 30 dB peT|P NNN
Mkr2 25.592 1 GHZ
10 g8y Ref 20.00 dBm -39.883 dBm
100
0.00
-10.0 EERET T |
-20.0
-30.0 0 B
-40.0
Middle CH B ™t (RS G IR R
S . -60.0
purious o
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #/BW 300 kHz Sweep 973.3 ms (40001 pts
[MRMODHTRC[SC] % ]| Y | FUNCTON ] FURCION W]
1 N f 2.4401 GHz 5.212 dBm
N f 25.592 1 GHz -39.883 dBm
. ] 3 °
WSG STATUS,
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REPORT NO: 4789014604-E4V3
FCC ID: ABLSMN970F

DATE: JUl 01, 2019

BANDEDGE & SPURIOUS EMISSIONS, HIGH CHANNEL (2Mbps)

BN Keysight Spectrum Analyzer - Swept SA @ll@/\ﬂ_
RL | RF |soe bpC [ comrrec | | SENSE:INT] | ALIGNAUTO | 04:36:05 PM May 23, 2019
#Avg Type: RMS TRACE 3456
PNO: Wide —»— Trig: Free Run Avg|Hold: 100/100 TYPE|MARAAY
IFGain:Low #Atten: 30 dB DET|P NNNNN
Mkr1 2.484 893 5§ GHz
10,gBidv_Ref 20.00 dBm -48.804 dBm
100
0.00
-10.0
-14.35 dB|
High CH
BandEdge .
-40.0
500 1 I ‘ I | B IO
-B0.0
700
Center 2.483500 GHz Span 10.00 MHz
Res BW 100 kHz #/BW 300 kHz Sweep 5.333 ms (20001 pts
IMSG STATUS
BN Keysight Spectrum Analyzer - Swept SA (= =
RL | RF |soe bpc [ correc | | SEnsE:INT] | ALIGN AUTO | 04:50:19 PM May 23, 2019
r ‘ #Avg Type: RMS TFLACE”
PNO: Fast ~»— Trig: FreeRun Avg|Hold: 100/100 TYPE| MAFARAAMA
IFGain:Low Atten: 30 dB peT|P NNN
Mkr2 26.257 1 GHZ
10 g8y Ref 20.00 dBm -39.447 dBm
100
0.00
-10.0 ~T435 dom|
-20.0 le
-30.0
-40.0
High CH B N A s
. -60.0
Spurious e
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #/BW 300 kHz Sweep 973.3 ms (40001 pts
[MRRMODHTRC[SC] % ] Y | FUNCTON | FURCION W]
1 N f 24798 GHz 4.944 dBm
N f 26.257 1 GHz -39.447 dBm
. ] 3 °
WSG STATUS,
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REPORT NO: 4789014604-E4V3 DATE: JUl 01, 2019
FCC ID: ABLSMN970F

11. RADIATED TEST RESULTS

11.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 and §15.209

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

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

** Except as provided in paragraph (g), fundamental emissions from intentional radiators
operating under this section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz,
174-216 MHz or 470-806 MHz. However, operation within these frequency bands is permitted
under other sections of this part, e.g. 88 15.231 and 15.241.
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REPORT NO: 4789014604-E4V3 DATE: JUl 01, 2019
FCC ID: ABLSMN970F

TEST PROCEDURE

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

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

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

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

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

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

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

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

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

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

Although these tests were performed other than open field test site, adequate comparison
measurements were confirmed against 30 m open field test site.

Therefore sufficient tests were made to demonstrate that the alternative site produces results
that correlate with the one of tests made in an open field based on KDB 414788.
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REPORT NO: 4789014604-E4V3 DATE: JUl 01, 2019
FCC ID: ABLSMN970F

11.2. TRANSMITTER ABOVE 1 GHz

11.2.1. 1Mbps MODE

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12KUL SUWDON Lok Chamber 1 2819 Jun 7 g2:31:56
Restricted Bandedge
= Project Number:47858146084
1 Client : Samsun
Config:EUT / AC Adopter
Made:BLE BE H 2482 1M
185 Tested by 45585

. I

E
2
c
: |
: |
C
G 5
T 7 |
£
3 g5
>
5
@
T
- . . imit /

55 Average Limit (dBul/md ’

45 }

4 3 J
oy
35
2.31 18.5MHz/ 2.415
Frequency (GHz)
Rangs (GHz) REN/VEN Ref/Attn  Dot/Avg Node Swoep Pts  #Supo/liode Position | Rongs (GH2) REW/VEN Ref/Attn  Det/fvg Node Swoop Pts  ¥Swpo/liode Position
1:2.31-2.415 IM(-6dB)/3M 12/5 PEAK/LogPur-Video  Smsec(huta) BARI  MAXH 8 degs 18 2:2°31-2.415 IM(-6dB)/3M 12/5 AVER/Pur Avg(RMS)  I5msec(futa) BAB1 BATAVGE 8 degs 183 o

HORIZONTAL DATA

Trace Markers

Marker Frequency Meter Det 3117_00168717 10dB[dB] DC Corr (dB) Corrected Average Limit Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GH2) Reading Reading (dBuV/m) (dB) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.39 42.18 Pk 317 -25.5 0 48.38 - - 74 -25.62 8 183 H
2 *2.36195 45.63 Pk 31.6 -25.6 0 51.63 - - 74 -22.37 8 183 H
3 *2.39 32.29 RMS 317 -25.5 2.19 40.68 54 -13.32 - - 8 183 H
4 *2.38057 33.36 RMS 31.6 -25.6 2.19 41.55 54 -12.45 8 183 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4789014604-E4V3 DATE: JUl 01, 2019

FCC ID: ABLSMN970F

VERTICAL PEAK AND AVERAGE PLOT

2819 Jun 7 B2:44:49

KUL SUWDON Lab Chomber 1
Restricted Boandedge
= Project Number:4789814684
1 Client:Samsung
Config:EUT / AC Adapter
Mode :BLE_BE U_2482 1M
Tested by:45585

12

185

.
o 85 i
o I
: |
& |
> 7; 4!
2 |
~N
2 65 |
s} I
o
3z B f

Average Limit (dBLU

55 md
2 Lkl bl G A “‘ g
Ao AR K S N Fo——

| ¥ | |
bbb eyt A bl W o ot

45 ; ;
i 4 E
i 4 3

35

2.3 0. 5MHz/ 2,415

Frequency (GHz)
Renge (GHz) RBU/UBI Ref/Attn  Det/fvg Mode Sweep Pts  4Swps/Mode Position Renge (GHz) RBU/UBI Ref/Attn  Det/fvg Mode Sweep Pts  4Swps/Mode Position
3 415 M(-6dB)/3M 2/5 PEAK/LogP Jid 35 (Aut B@e MAX 147 3

VERTICAL DATA
Trace Markers

Marker Frequency Meter Det 3117_00168717 10dB[dB] DC Corr (dB) Corrected ‘Average Limit Margin Peak Limit (dBUV/m) PK Margin ‘Azimuth Height Polarity
(GH2) Reading Reading (dBuV/m) (dB) (d8) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.39 41.73 Pk 317 -25.5 0 47.93 74 -26.07 147 387 \
2 *2.32835 45.96 Pk 315 -25.7 0 51.76 - 74 -22.24 147 387 \
3 *2.39 32.77 RMS 317 -25.5 2.19 41.16 54 -12.84 - 147 387 \
4 * 2.37545 33.38 RMS 31.6 -25.6 2.19 41.57 54 -12.43 147 387 \

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4789014604-E4V3 DATE: JUl 01, 2019
FCC ID: ABLSMN970F

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12KUL SUWON Lab Chamber 1 2819 Jun 7 83:82:17
Restricted Bondedge
= Project Number:4789814684
1 Cl ient: Samsun
Config:EUT / AC Adopter
Mode:BLE BE H_2488 1M
185 Tested by 45585
g5 {f
_o /
% 85 |
o
N
T 7
%
3 5
3 6 (
[aa]
o
- J Average Limit (dBuU/m)
55 =
IVRTROEIV, I L
45 ........ A 2 e A = 2 2 e R R A P P 2 P 2 2 P2 2 R 2 e R P R P e R e S
Wi \ 3 4
35
2.46 18.3MH=z/ 2.563
Frequency (GHz)
Range (6Hz) REU/UBl Ref/Attn Det/Avg Node Sueep Pts f5upo/fiode Fosition | Ronge (Ghiz) REW/UBl Ref/Attn Det/Avg Mods Sueep Pts  45wps/iode Position
1:2.462.563  INC-GB)/M  112/5  PEAK/LogPur-Video omsec(futa) BEBI  MAXH Ocegs 113 2:2.462.563  IN(-GB)/M 1125 UER/Pur Avg(RIS)  nsec(futa) GEB1  IBOTAVG B degs 113 cf
Marker Frequency Meter Det 3117_00168717 10dB[dB] DC Corr (dB) Corrected Average Limit Margin ‘Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuV/m) (dB) (dB) (Degs) (cm)
(dBuv) (dBuVim)
1 * 2.48351 43.36 Pk 319 -25.3 0 49.96 74 -24.04 0 113 H
2 2.52823 45.34 Pk 32 -25.2 0 52.14 - - 74 -21.86 0 113 H
3 *2.48351 32.8 RMS 319 -25.3 2.19 41.59 54 -12.41 - - 0 113 H
4 2.54537 33.03 RMS 32 -25.1 2.19 42.12 54 -11.88 0 113 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4789014604-E4V3 DATE: JUl 01, 2019
FCC ID: ABLSMN970F

VERTICAL PEAK AND AVERAGE PLOT

12:UL SUWDON Lok Chomber 1 2819 Jun 7 B3:16:44
Restricted Bandedge
= Project Number:4785@14684
1 Client: Samsung
Config:EUT / AC Adapter
Made:BLE BE U 2488 1M
185 Tested by 45585
g5
"
_ i
§ 85 i
v /
v I
> 7|:
%
3
= !
2 6 t
S |
“ Average Limit (dBuU/md
55 f =
] | h
Y ”Jw.h:v R J oo e b " .4? R W R A.\J . A.m.r‘w.. -
45 : 3 : 4
; - D
35
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Range (GHz) REW/VE Ref/Attn Det/Avg Node Sweep Pts  d9upo/liode Fosition | Ronge (Ghz) REW/UBl Ref/Attn  Det/Avg Mods Sueep Pt d5wpo/ode Fosition
i3 1H(-68)/3 5 PEAK/LoPur-Video Iomsec(huto) BOBI  MAX
Marker Frequency Meter Det 3117_00168717 10dB[dB] DC Corr (dB) Corrected Average Limit Margin ‘Peak Limit (dBuv/m) PK Margin “Azimuth Height Polarity
(GHz) Reading Reading (dBuV/m) (dB) (dB) (Degs) (cm)
(dBuv) (dBuVim)
1 *2.48351 43.25 Pk 31.9 -25.3 0 49.85 - - 74 -24.15 221 233 Vv
2 2.51871 45.87 Pk 32 -25.2 0 52.67 - - 74 -21.33 221 233 Vv
3 *2.48351 32.45 RMS 31.9 -25.3 2.19 41.24 54 -12.76 - - 221 233 Vv
4 2.54428 33.12 RMS 32 -25.1 2.19 42.21 54 -11.79 - - 221 233 Vv

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4789014604-E4V3
FCC ID: ABLSMN970F

DATE: JUl 01, 2019

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

I UL SUWGON Lok Chomber 3 2819 Jun 21 17:12:28
Rodioted Emissions 3-Meters
Project Number 4783814684
169 Client: Sansung
Config:EUT / AC Adapter
Mode:BLE_HARM 2482 1M
9g Tested by:45585
80
3
c 70
o
N
5
2 66
. Avg Limit (dBuY/m)
£
~
3 50
@
el
"
B e i 1 3
Iy L “
.
38
20
1 8 18
Frequency (GHz)
Range (6H2) REU/UE Ref/Attn Det/fvg fode Sucep Pts  fSups/liode  Fosition | Ronge (Gii) REU/UBl Ref/Attn  Det/Avg fods Sween Pts  ¥9upe/liods  FPosition
1-3 IN(-6dB)/38k  112/15  PEFK/LogPur-Uideo 183nsectuto) 6868  HAXH 8-360degs | 3:3-18 INC-6eB)/3Bk  B7/8 PERK/LogPur-Vidso  1.dsec(huta) 16k  MAXH 8-368dege 25
11QUL SUWON Lab Chamber 3 2819 Jun 21 17:12:268
Rodioted Emissions 3-Meters
Project Number:4789814684
169 Client:Sansung
Config:EUT / AC Adapter
Mode :BLE_HARM 2482 1M
99 Tested by:45585
80
g 7o
"
C
o
- 66
s Avg Limit (dBuY/m)
~
>
2 v
Gl
4Bz A AP Fe
o o,
36
20
1 18 18
Frequency (GHz)
Ronge (GH2) ROU/VB Ref/Atin  Det/Avg Node Sucep Pts  #owps/liode Position | Range (GH2) REU/V Ref/Attn  Oet/fvg flode Sueep Pts  Toups/fiode Position

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 4789014604-E4V3 DATE: JUl 01, 2019
FCC ID: ABLSMN970F

LOW CHANNEL DATA
Trace Markers

Marker Frequency Meter Det 3117_00205959 3GHz_HP[dB] DC Corr (dB) Corrected ‘Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) Margin “Azimuth Height Polarity
(GH2) Reading Reading (d8) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *4.803 30.8 PK 34.2 -28.4 0 36.6 - - 74 -37.4 0-360 250 H
3 7.207 25.39 PK 35.8 -24.1 0 37.09 - - 74 -36.91 0-360 150 H
5 9.617 23.4 PK 37 -19.9 0 40.5 - - 74 -33.5 0-360 150 H
2 *4.804 31.33 PK 34.2 -28.4 0 37.13 - - 74 -36.87 0-360 150 \
4 7.201 25.7 PK 35.8 -24.2 0 37.3 - - 74 -36.7 0-360 250 \
6 9.614 23.9 PK 37 -19.9 0 41 - - 74 -33 0-360 150 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK — Peak Detector

Radiated Emissions

Frequency Meter Det 3117_002059 3GHz_HP[dB DC Corr (dB) Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading 59 1 Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
*4.803 40.06 PK2 34.2 -28.4 0 45.86 - - 74 -28.14 243 103 H
* 4.805 29.65 MAv1 34.2 -28.4 2.19 37.64 54 -16.36 - - 243 103 H
*4.804 39.5 PK2 34.2 -28.4 0 45.3 - - 74 -28.7 189 120 \
*4.804 28.81 MAv1 34.2 -28.4 2.19 36.8 54 -17.2 - - 189 120 \%

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 4789014604-E4V3 DATE: JUl 01, 2019
FCC ID: ABLSMN970F

MID CHANNEL HORIZONTAL

I UL SULON Lok Chomber 1 2819 Jun 6 19:12:84
Rodioted Emissions 3-Meters
Project Number:4789814604
180 Client: Sansung
Config EUT / AC Adopter
Mode :BLE_HARM 2448 1M
99 Tested by:45585
80
T
Tt 70
]
N
5
£ 6@
. Avg Limit (dBulU/m)
£
~
3 50
[ia}
S "
48 i = W e
L Mlﬂ:“"\.
L
30
|
1 18 18
Freguency (GHz)
Range (6H2) REU/UB Ref/Attn Det/fvg fode Sucen Pts f5ups/fiods Fosition | Ronge (Gii2) REU/UBl Ref/Attn Det/Avg fode Sucep Pts  d5wps/liode  Position
1:1-3 IM(-6d6)/38k  112/1B  PEAK/LogPur-Uideo BBnsec(Auta) 6301  HMAKH B-F0degs | 3:3-18 IM(-6dB2/3ok  67/8 PERK/LocPur-Video  S8BnsecCAutod 16k HAXH 8-360dege 251
11QUL SUWON Lab Chamber 1 2819 Jun 6 19:12:084
Rodioted Emissions 3-Meters
Project Number:4789814684
186 Client:Samsung
Canfig EUT / AC Adopter
Made :BLE_HARM_2448_1M
99 Tested by:45585
80
8 78
"
C
)
- 6@
2 Avg Limit (dBuU/m)
~
>
2 5.
o
48 5
!
2 o
o
36
28
1 18 18
Frequency (GHzJ
Range (62) REV/UBU Ref/Attn Det/fvg Node Sueep Pts  ¥5ups/fiode FPosition | Range (Gli2) REW/UBU Ref/Attn  Det/Avg Hode Sueep Pts  5wps/iode Position

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 4789014604-E4V3 DATE: JUl 01, 2019
FCC ID: ABLSMN970F

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117_00168717 3GHz_HP[dB] DC Corr (dB) Corrected "Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) Margin ‘Azimuth Height Polarity
(GH2) Reading Reading (d8) (d8) (Degs) (cm)
(dBuVv) (dBuV/m)
1 * 4.87769 32.02 PK 34.2 -31.5 0 34.72 - - 74 -39.28 0-360 250 H
3 *7.32535 29.14 PK 35.8 -27.3 0 37.64 - - 74 36.36 0-360 250 H
5 9.76551 27.06 PK 37.2 -23.9 0 40.36 74 33.64 0-360 250 H
2 * 4.88332 32.58 PK 34.2 -31.5 0 35.28 74 38.72 0-360 150 \4
4 *7.31504 28.58 PK 35.8 -27.4 0 36.98 74 37.02 0-360 250 \4
6 9.75614 27.48 PK 37.2 -23.9 0 40.78 74 33.22 0-360 150 N4

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK — Peak Detector

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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REPORT NO: 4789014604-E4V3
FCC ID: ABLSMN970F

DATE: JUl 01, 2019

HIGH CHANNEL HORIZONTAL

QUL SUWON Lok Chamber 3

2819 Jun 21

17:53: 11

Radioted Emissions 3-Meters
Project Number:4789814684
169 Client:Sansung
Config:EUT / AC Adopter
Mode BLE_HARM 2488 1M
9p Tested by:45585
80
E
t 7@
o
N
5
2 o8
~ Avg Limit (dBuU/m)
£
~
3 5@
@
el
s o
4O s G 1
" W
o kA e A
38
26
1 18 18
Freguency (GHz)
Ronge (6H2) REU/UB Ref/Attn  Det/Avg flod Sueep Pts #5ups/liode FPosition | Ronge (GHz) REU/UB Ref/Attn  Det/Avg Sueep Pts ¥5ups/liode Fosition
1:1°3 IMC-6083/30k  112/15  PEAK/LogPer—Video  Auto 6008 HAX 0-360degs | 3:3-18 |MC-6d63/30k  B7/8 PERK/Log fute 16k NAK 0-360degs 25§
11@UL SUWON Lab Chomber 3 2819 Jun 21 17:53:11
Rodioted Emissions 3-Meters
Project Number:4739814684
188 Client:Samsung
Config:EUT / AC Adopter
Mode BLE_HARM_2488_1M
9g Tested bj:45585
80
g 78
>
C
o
- 66
= Avg Limit (dBul/m)
&
>
2 5B
S
&
A8 b i 4 =
a Q.
36
20
1 18 18
Frequency (GHz)
Range (Gz) REV/UBU Ref/Attn  Det/Avg flods Sueep Pts  ¥5ups/liode FPosition | Range (Gz) REV/UBU Ref/Attn  Det/Avg fode Sueep Pts ¥5ups/liode Position |

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 4789014604-E4V3 DATE: JUl 01, 2019
FCC ID: ABLSMN970F

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117_00205959 3GHz_HP[dB] DC Corr (dB) Corrected "Avg Limit (dBUV/m) Margin Peak Limit (dBuV/m) Margin Azimuth Height Polarity
(GH2) Reading Reading (dB) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *4.959 30.07 PK 34.2 -28.9 0 35.37 - - 74 -38.63 0-360 250 H
3 *7.44 24.41 PK 35.8 -23.4 0 36.81 - - 74 -37.19 0-360 150 H
5 9.917 22.38 PK 37.5 -19.7 0 40.18 - - 74 -33.82 0-360 150 H
2 * 4.959 32.64 PK 34.2 -28.9 0 37.94 - - 74 36.06 0-360 250 \
4 *7.437 25.17 PK 35.8 -23.3 0 37.67 - - 74 -36.33 0-360 250 Vv
6 9.916 22.35 PK 37.5 -19.7 0 40.15 - - 74 -33.85 0-360 250 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK — Peak Detetor

Radiated Emissions

Frequency Meter Det 3117_002059 3GHz_HP[dB DC Corr (dB) Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading 59 1 Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*4.953 40.1 PK2 34.2 -28.9 0 45.4 - - 74 -28.6 241 232 H
*4.959 29.59 MAv1 34.2 -28.9 2.19 37.08 54 -16.92 - - 241 232 H
*4.96 40.45 PK2 34.2 -28.9 0 45.75 - - 74 -28.25 179 176 \4
*4.96 30.9 MAv1 34.2 -28.9 2.19 38.39 54 -15.61 - 179 176 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 4789014604-E4V3 DATE: JUl 01, 2019
FCC ID: ABLSMN970F

11.2.2. 2Mbps MODE

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

~UL SUWDN Lok Chomber 1 2819 Jun 7 B4:18:14

12
Restricted Bandedge
- Project Number:4785814684
" Client: Samsung

Config:EUT / AC Adapter
Made:BLE_BE_H_2482_2M
Tested by:45585

185
95 A
{
: /
2 65 -
G
N |
g 5 J \\
£ 7 \
&
S g5 {
2 [
@
Gl
55 Average Linit (dBul/m) /
45 " J |
35
2. 31 18.5MHz/ 2.415
Frequency (GHz)
Ronge (GHz) RBU/UBL Ref/Attn  Det/fvg Mode Sweep Pts  #Swps/Mode Position Ronge (GHz) RBU/VBU Ref/Attn  Det/fvg Mode Sweep Pts  #Swps/Mode  Position
1:2.31-2.415 M(-6dB)/3M 112/5 PEAK/LogPur-Video  Smsec(futa) B8ABI  MAXH 1l degs 2:2.31-2.415 IM(-6dB)/3M 112/5 AVER/Pur Avg(RMS)  I5msec(futa) 8481 BATAVG 11 degs 143
Marker Frequency Meter Dot 3117_00168717 T0dB[aB] C Corr (d8) Corected “Average Limit Wargin Peak imit (dBuvim) PK Margin Azimuth Feight Polarity
(GHz) Reading Reading (dBuV/m) (d8) (@8) (Degs) (em)
(dBuv) (dBuVim)
1 *2.39 41.76 Pk 317 -25.5 0 47.96 74 -26.04 11 143 H
2 * 2.37246 46.41 Pk 31.6 -25.6 0 52.41 - - 74 -21.59 11 143 H
3 *2.39 32.57 RMS 317 -25.5 5.09 43.86 54 -10.14 - - 11 143 H
4 *2.389 33.23 RMS 317 -25.5 5.09 44.52 54 -9.48 - - 11 143 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4789014604-E4V3

DATE: JUl 01, 2019
FCC ID: ABLSMN970F

VERTICAL PEAK AND AVERAGE PLOT

12KUL SUWDON Lok Chomber 1 2819 Jun 7 84:22:12
Restricted Bandedge
= Project Number:4785@14684
1 Client: Samsung
Config:EUT / AC Adapter
Mode:BLE BE U 2482 2M
185 Tested by:45585
95 :
\
|
. |
§ 85 “
5 |
C |
b |
> 75 it
A I |
£ I |
3 I
g 65 i
<
55 Average Limit (dBul/m) ‘ ;
Wy v ,‘-L. M A W\::J il .A"L' ik w‘ TR MAMWMW WM WW
a5 : = o :
35
2.31 18.5MHz/ 2.415
Frequency (GHz)
Renge (6Hz) REU/UBl Ref/Attn Det/Avg Node Sweep Pts  d9upo/liode Fosition | Ronge (Ghz) REW/UBl Ref/Attn  Det/fvg Hode Suocp Pts  #5mpo/ode Position
it 1H(-6cB)/3t 5 PEAK/LogPur-Uideo Iomsec(uta) B8R  NAX
Marker Frequency Meter Det 311700168717 10dB(dB] DC Corr (aB) Corrected ‘Average Limit Margn Peak Limit (dBuv/m) PK Margin “AzZmuth Height Polarity
(GH2) Reading Reading (dBuv/m) () () (Degs) (em)
(dBuv) (dBuV/m)
1 *2.39 41.43 Pk 317 -25.5 0 47.63 - - 74 -26.37 148 386 Vv
2 *2.3799 45.66 Pk 31.6 -25.5 0 51.76 - - 74 -22.24 148 386 \
3 *2.39 32.76 RMS 317 -25.5 5.09 44.05 54 -9.95 - 148 386 \
4 *2.38401 33.23 RMS 317 -25.6 5.09 44.42 54 -9.58 148 386 \

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

RMS - RMS detection
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REPORT NO: 4789014604-E4V3 DATE: JUl 01, 2019
FCC ID: ABLSMN970F

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

KUL SUWON Lab Chamber 1 2819 Jun 7 B3:44:84
Restricted Bondedge

Project Number:4789814684

Client:Samsun

Config:EUT / AC Adopter

Mode:BLE_BE_H_2488_2M
195 Tested by:45585

. f\
; 8
(ﬂ

65

(dBuU/m) Horizontal

\\ Average Limit (dBul/md

. |

35
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Renge (GHz) RBU/UBU Ref/Attn  Det/fAvg Mode Sweep Pts  #Swps/Mode Position Ronge (GHz) RBU/UBl Ref/Attn  Det/fvg Mode Sweep Pts  #Swps/Mode  Position
1:2.46-2.563 N6/ 112/5  PEAK/LogPur-Video J5msec(huta) BEB1  MAXH 9 degs 149 2:2.46-2.563 INC-6dB)/3M 11275 ER/Pur Avg(RHS)  Iomsec(futo) 8901 1BATAVG 9 degs 148 cy
Marker Frequency Meter Det 311700168717 T0dB[dB] BC Corr (dB) Corrected Average Limit Margn Peak Limit (dBuv/m) PK Margin Azmuth Height Polarity
(GH2) Reading Reading (dBuv/m) (dB) (d8) (Degs) (cm)
(dBuv) (dBuvim)
1 * 2.48351 42.4 Pk 319 -25.3 0 49 - - 74 -25 9 140 H
2 2.51038 45.13 Pk 32 -25.2 0 51.93 - - 74 -22.07 9 140 H
3 *2.48351 32.66 RMS 31.9 -25.3 5.09 44.35 54 -9.65 - - 9 140 H
4 2.50454 33.34 RMS 32 -25.2 5.09 45.23 54 -8.77 9 140 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4789014604-E4V3
FCC ID: ABLSMN970F

DATE: JUl 01, 2019

VERTICAL PEAK AND AVERAGE PLOT

12KUL SUWDON Lok Chomber 1 2819 Jun 7 83:56:46
Restricted Bandedge
= Project Number:4785@14684
1 Client: Samsung
Config:EUT / AC Adapter
Made:BLE BE U 2488 2M
185 Tested by 45585
g5
§ 85
35
C
]
> 7|:
%
3
=
2 6
z ‘ \
| Average Limit (dBuU/m2
55 i \ 9
B ‘“‘,‘,“‘j LT SN ‘MMMMMWM%E“““ALﬂ P A A
45 3 ;
o @
35
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Range (GHz) REW/VE Ref/Attn  Uet/fvg flods Sueep Pto  #ups/liods Position | Ronge (GHz) REW/UBl Ref/Attn  Det/Avg Mods Sueep Pt d5wpo/ode Fosition
i3 1H(-68)/3 5 PEAK/LoPur-Video Iomsec(huto) BOBI  MAX
Marker Frequency Meter Det 3117_00168717 10dB[dB] DC Corr (dB) Corrected Average Limit Margin ‘Peak Limit (dBuv/m) PK Margin “Azimuth Height Polarity
(GHz) Reading Reading (dBuV/m) (dB) (dB) (Degs) (cm)
(dBuv) (dBuVim)
1 *2.48351 42.57 Pk 319 -25.3 0 49.17 74 -24.83 164 360 \
2 2.52848 45.77 Pk 32 -25.2 0 52.57 - - 74 -21.43 164 360 \
3 *2.48351 32.89 RMS 319 -25.3 5.09 44.58 54 -9.42 - - 164 360 \
4 2.52788 33.3 RMS 32 -25.2 5.09 45.19 54 -8.81 164 360 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4789014604-E4V3
FCC ID: ABLSMN970F

DATE: JUl 01, 2019

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

I UL SULON Lok Chomber 1 2819 Jun 7 B84:32:27
Rodioted Emissions 3-Meters
Project Number 47850814604
180 Client: Sansung
Config:EUT / AC Adopter
Mode :BLE_HARM 2482 24
99 Tested by:45585
80
e
t 70
]
N
5
£ 6@
- Avg Limit (dBulU/m)
£
~
3 5@
[ia}
3 _— .
4 L 2 M
N T
368
26
1 18 18
Freguency (GHz)
Range (6H2) REU/UB Ref/Attn Det/fvg fode Sucen Pts f5ups/fiode Fosition | Ronge (G REU/UBl Ref/Attn  Det/Avg fods Sucep Pts  d5ws/liode  Position
11123 IHC-6dB3/30k  112/18 PEAK/Logfur-Uidao  Bmscc(huto) 5801 MEXH B-Fidegs | 3:3-18 IM-6dB2 /3o 67/8 PECK/LogPur—Uideo  SBncec Gk MKt 360degs
| 1QUL SUWDON Lab Chamber 1 2819 Jun 7 84:32:27
Rodioted Emissions 3-Meters
Project Number:4789814604
180 Client:Samsung
Config EUT / AC Adapter
Mode :BLE_HARM 2482 2M
99 Tested by 45585
80
8 78
P
C
o
Z 6@
= Avg Limit (dBuU/m)
N
>
2 oo
o
6
40 3 o
2 o
o
36
20
1 8 18
Frequency (GHzJ
Range (6H2) ROU/UE Ref/Attn Det/fvg Node Sucep Pts  ¥5ups/liode Fosition | Range (Gii) REU/UBl Ref/Attn  Det/Avg Hode Suep Pts  d5wps/liode Position

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 4789014604-E4V3 DATE: JUl 01, 2019
FCC ID: ABLSMN970F

LOW CHANNEL DATA
Trace Markers

Marker Frequency Meter Det 3117_00168717 3GHz_HP[dB] DC Corr (dB) Corrected ‘Avg Limit (dBuV/m) Margin Peak Limit (dBUV/m) Margin Azimuth Height Polarity
(GHz) Reading Reading (dB) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 * 4.80926 32.32 PK 34.2 -31.4 0 35.12 - - 74 -38.88 0-360 150 H
4 7.20911 28.98 PK 35.8 -27.9 0 36.88 - - 74 -37.12 0-360 150 H
5 9.60146 26.86 PK 37 -23.1 0 40.76 - - 74 -33.24 0-360 150 H
2 * 4.8027 32.09 PK 34.2 -31.4 0 34.89 - - 74 -39.11 0-360 150 4
3 7.21192 29.66 PK 35.8 -27.9 0 37.56 - - 74 -36.44 0-360 250 4
6 9.60615 26.09 PK 37 -23.1 0 39.99 - - 74 -34.01 0-360 150 \4

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK — Peak Detector

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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REPORT NO: 4789014604-E4V3
FCC ID: ABLSMN970F

DATE: JUl 01, 2019

MID CHANNEL HORIZONTAL

Frequency (GHzJ

! HZUL SUWDON Lok Chamber 1 2819 Jun 7 g5:81:51
Rodioted Emissions 3-Meters
Project Number:4789814604
180 Client: Sansung
Config:EUT / AC Adapter
Mode :BLE_HARM 2448 24
99 Tested by:45585
80
T
Tt 70
g
N
5
2 60
. Avg Limit (dBulU/m)
£
~
3 50
3
S ‘ j 5
Ao’ 4 e
4@W W L | Y h
ALtk W
ks QA
30
20
1 18 18
Freguency (GHz)
Ronge (6H2) REU/VR Ref/Attn  et/fvg flode Sueep Pts  #owps/fiode Position | Range (Go) REU/VB Ref/Attn  Oet/fvg flode Sueep Pts  ¥owps/fiods  Position
1413 IHC-6d83/38k  112/18 PEAK/Logfur-Uideo  Bmscc(huto) 5801 MAXH B-360degs | 3:3-18 IM(-6dB2/3ok  67/8 PEAK/Logfur-Uidso  SBnsectiuto) 16k MAKH B-360dege 251
| 1QUL SUWON Lab Chamber 1 2819 Jun 7 B5:81:51
Rodioted Emissions 3-Meters
Project Number:4789814684
186 Client:Samsung
Canfig EUT / AC Adopter
Made :BLE_HARM_2448_2M
99 Tested by:45585
80
8 78
"
C
)
= 6@
2 Avg Limit (dBuU/m)
<
>
2 5.
o
5
48 3 ek
= o
o
38
20
1 8 18

Ronge (6Hz) RBA/VBL Ref/Attn  Det/Avg Mode

Swe

= Pts  Hswps/liode Position | Ronge (GH2) REW/UBH Ref/Attn Det/fvg Node

Swe:

e

Pts

Toups/Mode  Position

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 4789014604-E4V3 DATE: JUl 01, 2019
FCC ID: ABLSMN970F

MID CHANNEL DATA
Trace Markers

Marker Frequency Meter Det 3117_00168717 3GHz_HP[dB] DC Corr (dB) Corrected ‘Avg Limit (dBuV/m) Margin Peak Limit (dBUV/m) Margin Azimuth Height Polarity
(GHz) Reading Reading (dB) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *4.87863 32.12 PK 34.2 -31.5 0 34.82 - - 74 -39.18 0-360 250 H
4 *7.31973 29.07 PK 35.8 -27.3 0 37.57 - - 74 -36.43 0-360 150 H
5 9.75614 27.35 PK 37.2 -23.9 0 40.65 - - 74 -33.35 0-360 150 H
2 * 4.88519 31.9 PK 34.2 -31.5 0 34.6 - - 74 -39.4 0-360 250 4
3 *7.31317 28.91 PK 35.8 -27.4 0 37.31 - - 74 -36.69 0-360 250 4
6 9.76176 27.18 PK 37.2 -23.9 0 40.48 - - 74 -33.52 0-360 150 \4

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK — Peak Detector

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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HIGH CHANNEL HORIZONTAL

I UL SULON Lok Chomber 1 2819 Jun 7 g5:21:42
Rodioted Emissions 3-Meters
Project Number:4789814604
180 Client: Sansung
Config EUT / AC Adopter
Mode :BLE_HARM 2488 2
99 Tested by:45585
80
T
Tt 70
]
N
5
£ 6@
. Avg Limit (dBulU/m)
£
~
3 50
[ia}
S = 5
4@ L L 4 L L I e e
1k .
iAol
30
|
1 18 18
Freguency (GHz)
Range (6H2) REU/UB Ref/Attn Det/fvg fode Sucen Pts f5ups/fiods Fosition | Ronge (Gii2) REU/UBl Ref/Attn Det/Avg fode Sucep Pts  d5wps/liode  Position
1:1-3 IM(-6d6)/38k  112/1B  PEAK/LogPur-Uideo BBnsec(Auta) 6301  HMAKH B-F0degs | 3:3-18 INC-6AB)/30k 87/ PERK/LocPur-Video  S8BnsecCAutod 16k HAXH 8-360dege 251
112UL SUWON Lab Chamber 1 2819 Jun 7 B5:21:42
Rodioted Emissions 3-Meters
Project Number:4789814684
186 Client:Samsung
Canfig EUT / AC Adopter
Made :BLE_HARM_2488_2M
99 Tested by:45585
80
8 78
"
C
)
- 6@
2 Avg Limit (dBuU/m)
~
>
2 5.
o
&)
48 3 e
2 [w]
o
36
28
1 18 18
Frequency (GHzJ
Range (62) REV/UBU Ref/Attn Det/fvg Node Sueep Pts  ¥5ups/fiode FPosition | Range (Gli2) REW/UBU Ref/Attn  Det/Avg Hode Sueep Pts  5wps/iode Position

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.

Page 56 of 68

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.




REPORT NO: 4789014604-E4V3
FCC ID: ABLSMN970F

DATE: JUl 01, 2019

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117_00168717 3GHz_HP[dB] DC Corr (dB) Corrected ‘Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) Margin Azimuth Height Polarity
(GH2) Reading Reading (dB) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 * 4.95738 31.34 PK 34.2 -31.4 0 34.14 74 39.86 0-360 150 H
4 *7.43972 29 PK 35.8 -27 0 37.8 74 -36.2 0-360 150 H
5 9.91269 25.89 PK 37.5 -22.3 0 41.09 74 -32.91 0-360 150 H
2 * 4.96206 32.15 PK 34.2 -31.4 0 34.95 74 39.05 0-360 150 \4
3 *7.43691 29.02 PK 35.8 -27 0 37.82 74 -36.18 0-360 250 \4
6 9.92206 25.51 PK 37.5 -22.3 0 40.71 74 -33.29 0-360 250 \4

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK — Peak Detector

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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11.3. WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (2Mbps)

HORIZONTAL PLOT

9KUL SUWDON Lok Chomber 1 2819 Jun 7 13:53:59
Rodioted Emissions - 3 Meters
= Project Number:4785@14684
8 Client: Samsung
Config:EUT / AC Adopter
Made :Below_1GHz_BLE 2M
-5 Tested by 45585
65
E
£t 55
o
N
S ’7
o 4|: 4 T
T GFRLim T CEBUU /WY ‘ i
£
=
E 3
g g 3
o5 w L 1
i ot
5
=
38 188 16668
Frequency (MHz)
Ronge (HHz) REW/VE Ref/Attn  Uet/Avg flods Sueep Pts d9upo/liode FPosition | Ronge (HHz) REW/UBl Ref/Attn Det/Avg Mods Sueep Pts  d5wps/Mode Fosition
1:36-1088 120k (-6d8)/300k 187/28  PEAK/LogPur-Uideo 165nsectfuto) 18k HAXH 8-368degs
9KUL SUWDON Lok Chomber 1 2819 Jun 7 13:53:59
Radicted Emissions - 3 Meters
85 PréJect Number: 4789814684
Client:Samsung
Config:EUT / AC Adapter
Mode:Be low_1GHz BLE 2M
75 Tested by:45585
65
8 55
3
C
[
> 4:
GFR TR T CEB U/
&
~
)3 35
[is}
el
4 5
25 Q , W\’ ,Qn[
RO N RN 1 |
iy sl bl \'"’?“J"“ s Jhw g ‘ M‘w
! “"‘W\\ mevmmww
5
=
38 188 1888
Frequency (MHz)
Range (Hz) RBW/VB Ref/Attn  Det/Avg fods Sweep Pts 45wpe/liods FPosition | Fonge (MHz) REW/VB Ref/Attn  Det/Avg Hods Sueep Pts  d5ups/iode Position
30- 1020 20k(-6dB)/300k 187/28  PEAK/LogPur-Video  1BSmsecCAuto) 18k HAKH B 366de

Page 58 of 68

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.




REPORT NO: 4789014604-E4V3 DATE: JUl 01, 2019
FCC ID: ABLSMN970F

BELOW 1 GHz TABLE

Trace Markers

Marker Frequency Meter Det VULB9163_750 Below_1G[dB] Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
1 78.5 42.07 Pk 12.6 -30 24.67 40 -15.33 0-360 200 H
2 96.833 41.3 Pk 17.6 -29.7 29.2 43.52 -14.32 0-360 300 H
3 217.404 39.68 Pk 17.2 -28.4 28.48 46.02 -17.54 0-360 200 H
4 35.044 39.93 Pk 16.7 -30.8 25.83 40 -14.17 0-360 100 \%
5 60.846 38.54 Pk 18.4 -30.3 26.64 40 -13.36 0-360 100 \%
6 * 251.645 35.22 Pk 19.1 -28 26.32 46.02 -19.7 0-360 100 \%

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

Page 59 of 68

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.




REPORT NO: 4789014604-E4V3 DATE: JUl 01, 2019
FCC ID: ABLSMN970F

12. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

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

TEST PROCEDURE

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

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

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

WORST EMISSIONS (2Mbps)

1BQLH_ SUWON Lok AC Shield Room 22 Jun 2819 B4:36:85
Conducted RFI VUoltage
o g
Config:EUT / AC Adapter
Mode : AC_L ine_BLE_2M
39 Test by:45585
79
: T—
L}
S 69 e R iFeTPRRT T Crbs B O
<
o
T
s ! 5
3 4pee 3
2 I 5
— N Mol
15 et
30 e %
op - 4 6 g | sy M J‘AM | "MI ™ o
@i \N'W\ oo A "W‘W ‘J‘V o \M k| Iﬁf \’( V
PN gy \ Ty Wik WK, ; W
. e UL A7 i W Pl
] " WV VY ™
.15 1
Frequency (MHz)
nge [HMHIJ RBH/“V”BH Fﬂ/ﬁttn Det/fivg Mode HSHMEW " HS‘H Gi:ps‘/f‘ﬂnd: L‘ube‘\ Ronge (Miz) REU/VBY Ref/fittn  Det/Avg Mode Sweep Pts  #3ups/Mode  Label ‘
Trace Markers
Range 1: Phase L1 .15 - 30MHz
Marker Frequency Meter Det ENV216_10183 CABLELOSS(dB) Corrected CFR 47 FCC Margin CFR 47 FCC Margin
(MHz) Reading 6_With ex- Reading PART 15 Class B (dB) PART 15 Class B (dB)
(dBuv) cord_L1 (dB(uVolts)) QP AV
1 192 30.96 Pk 10 .2 41.16 63.95 -22.79 - -
2 192 7.76 Av 10 .2 17.96 - - 53.95 -35.99
3 .333 29.39 Pk 9.8 2 39.39 59.38 -19.99 - -
4 .339 8.77 Av 9.8 2 18.77 - - 49.23 -30.46
5 459 23.78 Pk 9.9 2 33.88 56.71 -22.83 - -
6 486 10.26 Av 9.9 2 20.36 - - 46.24 -25.88
7 2.115 16.1 Pk 9.8 3 26.2 56 -29.8 - -
8 2.124 7.68 Av 9.8 3 17.78 - - 46 -28.22
9 14.868 20.92 Pk 10.2 4 31.52 60 -28.48 - -
10 14.889 8.72 Av 10.2 4 19.32 - - 50 -30.68
11 18.612 23.1 Pk 10.4 4 33.9 60 -26.1 - -
12 18.606 10.35 Av 10.4 4 21.15 - - 50 -28.85

Pk - Peak detector
Av - Average detection
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UL SUWON Lok AC Shield Room 22 Jun 2B19  B4:36:85
188
Conducted RFI VUoltage
Project Noi 4789814684
el Client Neme:Samsun
Config:EUT / AC Adapter
Mode tAC_Line BLE_2M
a8 Test by:45585
79
=z
o —
ERCt: e a— SRS TR SN SV .
& )
0 50
L; 13
3w 1
@ T 150 17
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=4 Ll h i A.
4 | WMM Y 19
@ LT - ' ) T
20 o 6 W}* W M“‘Wﬁ WWMWMM W
4 1
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.15 1

Frequency (MHz)

Ronge CfHz) REU/VBH Ref/Atin  Det/Avg Mode Sucep Pts  Fops/Made  Lobel

Ronge () REW/ B0
2:.75-3 9 (-608)/-

Ref/Attn  Det/Avg Mode
81/18 /A

Seeep Pis  Foups/iode
18800,

us/3tz 9958 1/ARIT

Lobel
Phase N

LINE 2 RESULTS

Trace Markers

Range 2: Phase N .15 - 30MHz

Marker Frequency Meter Det ENV216_10183 CABLELOSS(dB) Corrected CFR 47 FCC Margin CFR 47 FCC Margin
(MHz) Reading 6_With ex- Reading PART 15 Class B (dB) PART 15 Class B (dB)
(dBuv) cord_N (dB(uVolts)) Qp AV

13 222 35.19 Pk 9.8 2 45.19 62.74 -17.55 - -
14 222 12.92 Av 9.8 2 22.92 - - 52.74 -29.82
15 375 25.56 Pk 9.4 2 35.16 58.39 -23.23 - -
16 .378 6.41 Av 9.4 2 16.01 - - 48.32 -32.31
17 474 25.84 Pk 9.7 2 35.74 56.44 -20.7 - -
18 486 11.77 Av 9.8 2 21.77 - - 46.24 -24.47
19 2.628 12.67 Pk 9.7 3 22.67 56 -33.33 - -
20 2.628 4.47 Av 9.7 3 14.47 - - 46 -31.53
21 12.477 16.55 Pk 10.1 3 26.95 60 -33.05 - -
22 12.474 7.16 Av 10.1 3 17.56 - - 50 -32.44
23 16.65 16.59 Pk 10.3 4 27.29 60 -32.71 - -
24 16.653 5.91 Av 10.3 4 16.61 - - 50 -33.39

Pk - Peak detector
Av - Average detection
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