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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-N975F/DS, SM-N975F, SM-N975X

SERIAL NUMBER: R3CM506PPMB (CONDUCTED, Original)

cea741c773197e35, RSCM506Q9KN (RADIATED, Original);
R38M50ASH5W, R38M50ASJ7A (Spot check)

DATE TESTED: MAY 30, 2019 — JUN 17, 2019(Original);
JUN 21, 2019 — JUN 26, 2019(Spot check);

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.
Page 5 of 70
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: 4789067225-E4V2 DATE: JUN 28, 2019
FCC ID: ABLSMN975F

1.1. INTRODUCTION OF TEST DATA REUSE

This report referenced from the FCC ID: ABLSMN976B DTS BLE(FCC CFR 47 Part 15C).
And the applicant takes full responsibility that the test data as referenced in this report represent
compliance for this FCC ID.

1.2. DIFFERENCE

The FCC ID: ABLSMN975F shares the same enclosure and circuit board as FCC ID:
A3LSMN976B. The BLE antennas and surrounding circuitry and layout are identical between
these two units.

After confirming through preliminary radiated emissions that the performance of the FCC ID:
A3LSMN976B remains representative of FCC ID: ASLSMN975F. The test data of FCC ID:
A3LSMN976B being submitted for this application to cover BLE features.

(Worst case of the radiated spurious and band edge emissions)
. Original model Spot check model
Simbol Fundamental . .
Band Test Item Test Limit SM-N976B SM-N975F/DS Deviation Remark
rate Frequency
FCC ID : A3LSMN976B FCC ID : A3LSMN975F
Band Edge 1TMbps 2480 MHz 54 dBuV/m 44.43 dBuv/m 45.12 dBuVv/m 0.69 dB
RSE 1TMbps 2440 MHz 74 dBuV/m 40.85 dBuV/m 39.71 dBuvV/m -1.14 dB |Noise Floor level
DTS BLE
Band Edge 2Mbps 2480 MHz 54 dBuV/m 47.61 dBuV/m 48.13 dBuvV/m 0.52 dB
RSE 2Mbps 2480 MHz 74 dBuV/m 40.78 dBuV/m 40.00 dBuvV/m -0.78 dB |Noise Floor level

Comparison of two models, upper deviation is within 3dB range and all test results are under
FCC Technical Limits.
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REPORT NO: 4789067225-E4V2

FCC ID: ABLSMN975F

DATE: JUN 28, 2019

1.4.

REFERENCE DETAIL

Reference application that contains the reused reference data in the individual test reports:

Equipment | Reference FCC | Application Reference Test Exhibit Variant Test Data
Class ID (Parent) Type report number Type Report Number | Re-used
Original 4789009800-E2 R-Leztrt 4789067225-E2 All
PCE A3LSMN976B Grgant Tgst
4789009800-E3 4789067225-E3 All
Report
4789009800-E5 Test 4789067225-E5 Al
(802.11b/g/n) Report (802.11b/g/n)
Original 4789009800-E6 Test 4789067225-E6
DTS ASLSMN376B Grant (802.11ax) Report (802.11ax) Al
4789009800-E4 Test 4789067225-E4 Al
Bluetooth LE Report Bluetooth LE
Original 4789009800-E7 Test 4789067225-E7
DSS ASLSMN976B Grant (Bluetooth) Report (Bluetooth) Al
4789009800-E8 Test 4789067225-E8 Al
Original (802.11a/n/ac) Report (802.11a/n/ac)
NIl A3LSMN9768 Grant 4789009800-E9 Test 4789067225-E9 Al
(802.11ax) Report (802.11ax)
4789009800-E10 Test 4789067225-E10 Al
Original (ANTH) Report (ANT+)
DXX A3LSMN976B Grant 4789009800-E11 Test 4789067225-E11 All
(NFC) Report (NFQC)
Original 4789009800-E12 Test 4789067225-E12
DCD A3LSMN976B Grant (WPT) Report WPT) All

For this application the data reuse is summarized below for each equipment class:

Equipment | Reference FCC | Application i
Class ID (Parent) Type b edesd
Original All except SAR (full test), HAC (full test)
PCE A3LSMN976B Grant All except SAR (full test), HAC (full test)
Original All except SAR (full test), HAC (full test)
DTS A3LSMN976B Gg All except SAR (full test), HAC (full test)
rant Al
DSS A3LSMN976B oé'?;ﬂf' All except SAR (full test)
Original All except SAR (full test), HAC (full test)
NIl A3LSMN976B Grant All except SAR (full test), HAC (full test)
Original All
DXX A3LSMN976B Grant All
DCD A3LSMN976B | Orginal | Ay except RF exposure
Grant
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REPORT NO: 4789067225-E4V2 DATE: JUN 28, 2019
FCC ID: ABLSMN975F

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.
KDB 484596 D01 Referencing Test Data vO1
ANSI C63.10-2013.

arwnNpE

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
X] 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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REPORT NO: 4789067225-E4V2 DATE: JUN 28, 2019
FCC ID: ABLSMN975F

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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REPORT NO: 4789067225-E4V2 DATE: JUN 28, 2019
FCC ID: ABLSMN975F

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.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Power Output Output Power
Range Mode Mode Power
[MHZz] [dBm] [mW]
1Mbps Peak 7.130 5.16
2402 - 2480 Average 6.324 4.29
2Mbps Peak 8.244 6.67
Average 7.094 5.12

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an internal antenna, with a maximum gain of -6.11 dBi.
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REPORT NO: 4789067225-E4V2 DATE: JUN 28, 2019
FCC ID: ABLSMN975F

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.

Syl Mode Frequency Conducted Sl Mode Frequency Conducted
Rate Rate
Burst Avg Burst Avg
[Ms/s] [MHz] (dBm) [Ms/s] [MHz] (dBm)
2402 5.701 2402 6.607
1Mbps 2Mbps
(37 pki) 2440 6.324 (37 pk) 2440 7.094
1 2480 5939 5 2480 6.819
2402 5532 2402 6.569
1Mbps 2Mbps
(255 pki) 2440 6.056 (255 pki) 2440 7.025
2480 5.900 2480 6.764
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REPORT NO: 4789067225-E4V2 DATE: JUN 28, 2019
FCC ID: ABLSMN975F

5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA800 R37M4PWA4FW1SE3 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.

Page 12 of 70

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: 4789067225-E4V2 DATE: JUN 28, 2019
FCC ID: ABLSMN975F

SETUP DIAGRAM FOR TESTS (CONDUCTED TEST SETUP)
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SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)
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FCC ID: ABLSMN975F

DATE: JUN 28, 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 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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DATE: JUN 28, 2019

7. REFERENCE MEASUREMENT RESULTS

7.1. ON TIME AND DUTY CYCLE RESULTS

LIMITS

None: for reporting purposes only.

#/BW 50 MHz

ON Time Period [Duty Cycle| Duty Duty Cycle 1T
Mode B X Cycle |[Correction Factor|Minimum VBW
[msec] [msec] [linear] [%] [dB] [kHz]
2400MHz Bands
BLE 1M 0.378 0.625 0.604 60.4% 2.19 2.649
BLE 2M 0.193 0.625 0.309 30.9% 5.10 5173
1Mbps
; & L
ﬁ:?'éif'ﬁn":f 0000 GHz Sweep 1.800 ms 1533\;10.:?:)

Ll

1 N t 6244 s 518 dBm

2 A1 t (a) 3776us (A) -0.49 dB

s A1 t (a) 625.0 us (A) 0.11dB
4
5
6
T
8
9
10
11

2Mbps

Keysight Spectrum Anshyzer - Swept SA
AL e =

#Avg Type: RMS

Trig: RF Burst

06:57:09 PM Jun 05, 2018
TRACE] 56

Trpe(w
oeT|P

PNO: Fast =&
IFGain:Low Atten: 40 dB
10 d8/div__ Ref 30.00 dBm
Log
G ¢
Center 2.440000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 1.500 ms (20001 pts)
5 T T 0 N S IS S 15
1 N t 624.4 us 6.71 dBm
2 A1 t () 1933 us (A) 0.06 dB
| g A1 t (Al 625.0us (A) 0.11dB
5
6
7
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1
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REPORT NO: 4789067225-E4V2
FCC ID: ABLSMN975F

DATE: JUN 28, 2019

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, o
Channel Frequency 99% Bandwidth
[MHz] [MHz]
Low 2402 1.050
Mid 2440 1.051
High 2480 1051
Worst 1051
- 2Mbps
o, .
Channel Frequency 99% Bandwidth
[MHz] [MHz]
Low 2402 2.056
Mid 2440 2.057
High 2480 5059
Worst 2 059
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DATE: JUN 28, 2019

99% BANDWIDTH PLOTS

- 1IMbps

e e [E=SET
RL RF 500 DC [& SENSE:IN ALIGN AL 06:52:31 PMJun 07,2019
Center Freq: 2.402000000 GHz Radio Std: None
s~ Trig: Free Run
#FGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
Low CH
Ik
Center 2.402 GHz Span 3 MHz
es BW 30 kHz #VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 2.97 dBm
1.0496 MHz
Transmit Freq Error 6.390 kHz OBW Power 99.00 %
x dB Bandwidth 634.3 kHz x dB -6.00 dB
so STATUS
Keysight Spectrum Analyzer - Occupied BW -]
RL RF 500 DC CORRE SENSE:IN ALIGN AL 06:52:50 PMJun 07,2019
Center Freq: 2.440000000 GHz Radio Std: None
s~ Trig: Free Run
#FGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
|
|
Middle CH :
\
Center 2.44 GHz Span 3 MHz
es BW 30 kHz #VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 4.09 dBm
1.0507 MHz
Transmit Freq Error -2.067 kHz OBW Power 99.00 %
x dB Bandwidth 615.4 kHz x dB -6.00 dB
so STATUS
Keysight Spectrum Analyzer - Decupied BW -]
RL R | 500 DC | CORRE SENSEINT] [ aLiGn autc 06:53:08 PMun 07, 2019
Center Freq: 2.480000000 GHz Radio Std: None
s~ Trig: Free Run
AFGain:Low #Atten: 30 dB Radio Device: BTS
10 dB/div Ref 20.00 dBm
Log
High CH |
L e e
Center 2.48 GHz Span 3 MHz
es BW 30 kHz #VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 3.74 dBm
1.0506 MHz
Transmit Freq Error -9.030 kHz OBW Power 99.00 %
x dB Bandwidth 615.4 kHz xdB -6.00 dB
wsa STATUS
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- 2Mbps

Low CH

Middle CH

High CH

e Specum Anaer - GCcopd BN [E=RETE
RL [ [500 DC [= SENSE:INT] ALIGN AL 06:46:46 PM Jun 07,2018
Center Freq: 2.402000000 GHz Radio Std: None
s~ Trig: Free Run
#FGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
. | il Wl 1
Center 2.402 GHz Span 5 MHz
es BW 30 kHz #VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 1.38 dBm
2.0558 MHz
Transmit Freq Error 22.096 kHz OBW Power 99.00 %
x dB Bandwidth 1.247 MHz x dB -6.00 dB
so STATUS
Keysight Spectrum Analyzer - Diccupied BW. =T
RL [ [ 500 DC CORRE SENSE:INT| [ ALIGN AUTC 06:50:17 PM Jun 07, 2019
Center Freq: 2.440000000 GHz Radio Std: None
s~ Trig: Free Run
AFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
|
I
Center 2.44 GHz Span 5 MHz
es BW 30 kHz #VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 2.37 dBm
2.0567 MHz
Transmit Freq Error 2.374 kHz OBW Power 99.00 %
x dB Bandwidth 1.247 MHz xdB -6.00 dB
Msa STATUS
Keysight Spectrum Analyzer - Decupied BW -]
RL R | 500 DC | CORRE SENSE:INT] [ aLiGn autc 06:50:39 PMun 07, 2019
Center Freq: 2.480000000 GHz Radio Std: None
s~ Trig: Free Run
AFGain:Low #Atten: 30 dB Radio Device: BTS
10 dB/div Ref 20.00 dBm
Log
|
Center 2.48 GHz Span 5 MHz
es BW 30 kHz #VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 1.93 dBm
2.0585 MHz
Transmit Freq Error 1.507 kHz OBW Power 99.00 %
x dB Bandwidth 1.247 MHz xdB -6.00 dB

uss

STATUS
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REPORT NO: 4789067225-E4V2 DATE: JUN 28, 2019
FCC ID: ABLSMN975F

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: 4789067225-E4V2
FCC ID: ABLSMN975F

DATE: JUN 28, 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
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REPORT NO: 4789067225-E4V2
FCC ID: ABLSMN975F

DATE: JUN 28, 2019

10. ANTENNA PORT TEST RESULTS

10.1.

LIMITS

6 dB BANDWIDTH

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] [kHZ] [kHZ]
Low 2402 689.45 500.0
Mid 2440 686.31 500.0
High 2480 679.72 500.0
Worst 679.72 500.0
- 2Mbps
Channel Frequency 6 dB Bandwidth Minimum Limit
[MHZ] [MHZ] [kHZz]
Low 2402 1.261 500.0
Mid 2440 1.276 500.0
High 2480 1.278 500.0
Worst 1.261 500.0
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FCC ID: ABLSMN975F

6 dB BANDWIDTH PLOTS

Keysight Spectrum Anakyzer - Swept SA o ||
RL 5 509 0C ALIGN AUTO 06:28:58 PMun 07, 2019
#Avg Type: RMS 55
WO Wide -»- Trig: Free Run Avg|Hold: 1001100 TYPEM
1FGain:Low Atten: 30 dB oerlP
10 dBidiv  Ref 20,00 dBm
Log
— -
Low CH
Center 2.4020000 GHz Span 1.500 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
MG STATUS
E Keysight Spectrum Anakyzer - Swept SA
o . [ S D LIGN AUT
#Avg Type: RMS
NG Wide — Trig: Free Run Avg|Hold: 1001100
IFGain:Low Atten: 30 dB
10 dBidiv - Ref 20.00 dBm
g
— -
Middle CH
Center 2.4400000 GHz Span 1.500 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
- [sTaTus
E Keysight Spectrum Anakyzer - Swept SA
o . [ S D LIGN AUT
#Avg Type: RMS
NG Wide — Trig: Free Run Avg|Hold: 1001100
IFGain:Low Atten: 30 dB
10 dBidiv - Ref 20.00 dBm
g
— -
High CH
Center 2.4800000 GHz Span 1.500 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
hss [sTanu

Page 22 of 70

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.
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REPORT NO: 4789067225-E4V2
FCC ID: ABLSMN975F

Keysight Spectrum Anakyzer - Swept SA o ||
RL [ 500 DC CORREC SENSE:INT ALIGN AUTO 06:45:51 PMJun 07, 2019
#Avg Type: RMS TRACE] 56
PNO Wide —» Trig: FreeRun AvglHold: 100100 TreEm
IFGainiLow Atten: 30 dB oe|P
ICDS[‘ Bidiv  Ref 20,00 dBm
A |
\
0y O
Low CH
Center 2.402000 GHz Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)
usc sTarus|
Keysight Spectrum Anabyzes - Swept SA
RL [ 500 DC CORREC SENSE:INT ALIGN AUTO A
#Avg Type: RMS ce B
PNO Wide —» Trig: FreeRun AvglHold: 100100 TreEm
IFGainiLow Atten: 30 dB oe|P
10 dBidiv - Ref 20.00 dBm
o
4]
W
) )
Middle CH
Center 2.440000 GHz Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)
usa saus|
E Keysight Spectrum Anakyzer - Swept SA
RL RF 5 DC ORREC SENSE:INT LIGN AUTO 201!
#Avg Type: RMS RaCE] 56
NG Wide —»— Trig: Free Run AvglHold: 1001100 Treem
IFGain:Low Atten: 30 dB nelP
10 dBidiv - Ref 20.00 dBm
o
9
A 'y
High CH
Center 2.480000 GHz Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)
G sTan
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DATE: JUN 28, 2019

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 6.612 30.000 -23.388
Mid 2440 7.130 30.000 -22.870
High 2480 6.571 30.000 -23429
Worst 7.130 30.000 -22.870
- 2Mbps
Channel Frequency Peak Power Reading Limit Margin
[MHZz] [dBm] [dBm] [dB]
Low 2402 7.770 30.000 -22.230
Mid 2440 8.244 30.000 -21.756
High 2480 7.859 30.000 -22.141
Worst 8.244 30.000 -21.756
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OUTPUT POWER PLOTS
- 1Mbps

E Keysight Spectrum Analyzer - Swept SA
R

[E=RE=E"X

L [ wre

[50Q DC | CORREC |

[ SENSE:NT] [

ALIGN AUTO | 09:07:40 PM Jun 04, 2019

PNO-Fast —»— Trig: Free Run
IFGain:Low #Atten: 30 dB

#Avg Type: RMS TRAcE[| 23 15 6
Avg|Hold: 100/100 TYPE| M ¥t
peT|P

Ref 20.00 dBm

Mkr1 2.402 179 5 GHz
6.612 dBm

10 dBidiv
Log

<>

Low CH

Center 2.402000 GHz
#Res BW 3.0 MHz

#VBW 50 MHz

Span 10.00 MHz
Sweep 1.333 ms (20001 pts

sc

STATUS

RL [ RE

[50Q DC | CORREC |

[ SENSE:NT] [

ALIGN AUTO |

E Keysight Spectrum Analyzer - Swept SA

Trig: Free Run

PNO: Fast
#Atten: 30 dB

IFGain:Low

#Avg Type: RMS
AvglHold: 1001100

10 dBidiv  Ref 20.00 dBm
Log

7.130 dBm

Middle CH

Center 2.440000 GHz
#Res BW 3.0 MHz

#VBW 50 MHz

Span 10.00 MHz
Sweep 1.333 ms (20001 pts;

mse

STATUS

[EREN—

BN Keysight Spectrum Analyzer - Swept SA
RL | RF

[s0e bc | comec |

[ senseant]

AN AUTO [ 05:08:29 PHun 04, 2019

—. Trig: Free Run

PNO: Fast
#Atten: 30 dB

IFGain:Low

#Avg Type: RMS
AvglHold: 1001100

10 dBidiv  Ref 20.00 dBm
Log

MKkr1 2.480 118 5 GHz
6.571 dBm

<

High CH

Center 2.480000 GHz
#Res BW 3.0 MHz

#VBW 50 MHz

Span 10.00 MHz
Sweep 1.333 ms (20001 pts’

msc

sTATUS
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- 2Mbps

E [T s——————rry = =
RL | RF [500 DC | CORREC | [ SENSE:INT] [ ALIGN AUTO | 09:11:22 PM Jun 04, 2019
] #Avg Type: RMS
PN Fast —»— Trig: Free Run Avg|Hold: 1001100
IFGain:Low #Atten: 30 dB
MKr1 2.402 262 5 GHz
[0dEid__Ref 20.00 dBm 7.770 dBm
°g
10.0 ; é
0o
-10.0
200 b -
Low CH
300
-40.0
500
500
70.0
Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts’
usa sTaTus
BN Keysight Spectrum Analyzer - Swept SA
RL | RF [50Q DC | CORREC | [ SENSE:NT] | ALIGN AUTO |
] #Avg Type: RMS
PNO Fast —»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB
Mkr1 2.440 140 5 GHz
19 gBiciv_Ref 20.00 dBm 8.244 dBm
10.0 é
0o
-10.0
. 200 | |
Middle CH
-30.0
400
500
500
700
Center 2.440000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts;
usa STATUS
B Keysight Spectrum Analyzer - Swept SA [EREEE
RL [ RE [50Q DC | CORREC | [ SENSE:NT] [ ALIGN AUTO | 09:12:07 PM Jun 04, 2019
] #Avg Type: RMS
PNO-Fast ~»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB
Mkr1 2.480 204 5 GHZ
[0 gBidiv_ Ref 20.00 dBm 7.859 dBm
10.0 é i
0o
-10.0
. 200 |# u
High CH
300
-40.0
£0.0
0.0
70.0
Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts’
usa sTaTus
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FCC ID: ABLSMN975F

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 5.701 3.717
Middle 2440 6.324 4.290
High 2480 5.939 3.926
- 2Mbps
Channel Frequency AV power AV power
[MHZz] [dBm] [mW]
Low 2402 6.607 4578
Middle 2440 7.094 5.121
High 2480 6.819 4.808
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10.4.

LIMITS

PSD

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
- IMbps
Frequency PSD Limit Margin
Channel
[MHz] [dBm/3kHz] | [dBm/3kHZz] [dB]
Low 2402 -10.34 8.00 -18.34
Mid 2440 -9.35 8.00 -17.35
High 2480 -9.60 8.00 -17.60
- 2Mbps
Frequency PSD Limit Margin
Channel
[MHz] [dBm/3kHz] | [dBm/3kHZz] [dB]
Low 2402 -11.57 8.00 -19.57
Mid 2440 -10.61 8.00 -18.61
High 2480 -11.07 8.00 -19.07
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POWER SPECTRAL DENSITY PLOTS
- 1IMbps

Keyaight Spectram Analyzss - Swept A =
#Avg Type: RMS

BNG-Wide ~»- Trig: FreeRun AvglHold: 1001100
IFGain:Low #Arten: 20 dB.
9 dB/d Ref 10.00 dBm
|
|

Low CH

Center 2.4020000 GHz Span 1.574 MHz

#Res BW 3.0 kHz #VBW 10 kHz Sweep 50.67 ms (20001 pts)

s sTATUS|

Keysight Spectrum Analyzer - SmeptSA
RL 500 OC

~ #Avg Type:RMS
BHG: Wide ~+- Trig: FreeRun AvglHold: 100100
IFGain:Low #Aen: 20 dB

9 dB/d Ref 10.00 dBm

(
Middle CH
Center 2.4400000 GHz Span 1.576 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 50.67 ms (20001 pts)
= sTATUS
- SaeptSa
RL soo oC
#Avg Type: RMS.

BNO Wido - Trig: FreeRun Avg|Hold: 1001100

IFGain:Low #Atten: 20 dB.
10desdiv - Ref 10.00 dBm
Log

High CH

Center 2.4800000 GHz Span 1.576 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 50.67 ms (20001 pts)
= sTATUS
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- 2Mbps

Low CH

Keysight Spectrum Analyzer - Swept S4

ALIGN AUTO |

Middle CH

RL R 500 DC | CORRE SENSEINT
#Avg Type: RMS.

BNO Wido - Trig: FreeRun Avg|Hold: 1001100

IFGain:Low #Atten: 20 dB.
10 deidiv - Ref 10.00 dBm
Log

|
Center 2.402000 GHz Span 3.084 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 98.67 ms (20001 pts)
= sTATUS
SaeptSa
FL R 500 DC | CORRE SENSEINT ALIGN AUTO__|

BNO: Wide

s Trig: Free Run

#Avg Type: RMS
AvglHold: 100100

uss

\FGain:Low #Atten: 20 4B
MKkr1 2.439 94 >
10deidiv - Ref 10.00 dBm -10.610 dBn
Log
|
|

Center 2.440000 GHz Span 3.085 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 98.67 ms (20001 pts)

STATUS

High CH

Keysight Spectrum Analyzer - SmeptSA )
RL 5 o 0C | CORRE

SENSE:INT]

BHG: Wide ~+- Trig: FreeRun

ALIGN AUTO I
#Avg Type: RMS
AvglHold: 1001100

uss

IFGain:Low #Anen: 20 dB
Mkr1 2.479 93
0ceidy Ref 10.00 dBm !
Log
Center 2.480000 GHz Span 3.088 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 98.67 ms (20001 pts)
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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)

B Keysight Spectrum Analyzer - Swept SA @@@- [ ]
RL | RF |soe opc [ comrrec | [ SENSE:INT] [ ALIGN AUTO | 07:11:07 PMJun 07, 2019
#Avg Type: RMS TRAGE 3456
PNO: Wide —»—  Trig: FreeRun Avg|Hold: 100100 TYPEIMAAAA
IFGain:Low Atten: 30 dB DeT|P
Mkr1 2.395 127 0 GHz
10,gBidiv__Ref 20.00 dBm -48.959 dBm
100
0.00
100
-14.15 dBm|
Low CH 00
BandEdge .
-40.0
500 ’
0.0
700
Center 2.400000 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
ISTATUS
——
E KEyslgl\lszdmmAnalyzﬂ Swept SA ==
RF |soe bpc [ comrrec | | SENSE:INT] ALIGN AUTO 07:32:35 PMJun 07,2019
#Avg Type: RMS TRACE 3456
PNO: Fast -—#— Trig: FreeRun Avg|Hold: 100/100 TYPE| MRt
IFGain:Low Atten: 30 dB DeT|P
Mkr2 26.258 5 GHz
10,95/ _Ref 20.00 dBm -40.511 dBm
100
0.00
-10.0 ECA YD |
200
300
-40.0 Q’
Low CH ™ et S N R R
. 600
Spurious e
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
__ UNCTION W
24017 GHz 4.010 dBm
N 1' 26.258 5 GHz -40.511 dBm
3
4
5 E
6
7
8
9
10 |
11 -
< i, |
IMSG ISTATUS
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REPORT NO: 4789067225-E4V2

FCC ID: ABLSMN975F

DATE: JUN 28, 2019

BANDEDGE & SPURIOUS EMISSIONS, MID CHANNEL (1Mbps)

B Keysight Spectrum Analyzer - Swept SA @@@- [ ]
RL | RF |soe opc [ comrrec | [ SENSE:INT] [ ALIGN AUTO | 07:08:33 PMJun 07,2019
#Avg Type: RMS TRAGE 3456
PNO: Wide —w—  Trig: FreeRun Avg|Hold: 100100 TYPE| M WA
IFGain:Low Atten: 30 dB peT|P
Mkr1 2.439 989 00 GHz
19gBidiv_Ref 20.00 dBm 5.853 dBm
100
0.00
-10.0
-14.15 dBm|
Middle CH 200
BandEdge .
-40.0
-50.0 -
-60.0
-70.0
Center 2.440000 GHz Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)
IMSG ISTATUS
e
E Keysight Spectrum Analyzer - Swept SA R
RL | RF |soe bpc [ comrrec | | SENSE:INT] [ ALIGN AUTO | 07:34:58 PMJun 07, 2019
r #Avg Type: RMS TRACE” 3456
PNO: Fast -»— Trig: FreeRun Avg|Hold: 100/100 TYRE| MR
IFGain:Low Atten: 30 dB peT|P
Mkr2 25.418 0 GHz
10 g8 Ref 20.00 dBm -39.816 dBm
100
0.00
-10.0 ECA YD |
-20.0
-30.0 . —
-40.0
Middle CH B ™t i ]
S . 0.0
purious o

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.50 GHz
Sweep 973.3 ms (40001 pts

1 N f 2.4401 GHz 5.906 dBm
N f 25.418 0 GHz -39.816 dBm

n

STATUS
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REPORT NO: 4789067225-E4V2

FCC ID: ABLSMN975F

DATE: JUN 28, 2019

BANDEDGE & SPURIOUS EMISSIONS, HIGH CHANNEL (1Mbps)

BE Keysight Spectrum Analyzer - Swept SA \i/liﬂﬂz
RL | RF |soe opc [ comrrec | [ SENSE:INT] [ ALIGN AUTO | 07:12:28 PMJun 07,2019
#Avg Type: RMS TRAGE 3456
PNO: Wide —w—  Trig: FreeRun Avg|Hold: 100100 TYPE| M WA
IFGain:Low Atten: 30 dB peT|P
Mkr1 2.484 746 0 GHz
19gBidiv_Ref 20.00 dBm -48.811 dBm
100
0.00
-100
-14.15 dBm|
High CH
BandEdge .
-400 |
500 P .
0.0
700
Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
ISTATUS
e
E KEyslgl\lszdmmAnalyzﬂ Swept SA ==
RF |soe bpc [ comrrec | | SENSE:INT] [ ALIGN AUTO | 07:39:04 PMJun 07,2019
#Avg Type: RMS TRACE” 3456
PNO: Fast -»— Trig: FreeRun Avg|Hold: 100/100 TYRE| MR
IFGain:Low Atten: 30 dB peT|P
Mkr2 26.202 9 GHz
10 g8y Ref 20.00 dBm -39.564 dBm
100
0.00
-10.0 ECA YD |
200
-30.0
-40.0 ’
High CH B ™ s T
. 0.0
Spurious e

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.50 GHz
Sweep 973.3 ms (40001 pts

N 1'

O VY T e ————

5.437 dBm
-39.564 dBm

24798 GHz
26.202 9 GHz

n

STATUS
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REPORT NO: 4789067225-E4V2

FCC ID: ABLSMN975F

DATE: JUN 28, 2019

BANDEDGE & SPURIOUS EMISSIONS, LOW CHANNEL (2Mbps)

B Keysight Spectrum Analyzer - Swept SA @@@-
RL | RF |soe opc [ comrrec | [ SENSE:INT] [ ALIGN AUTO | 07:16:21 PMJun 07, 2019
#Avg Type: RMS TRAGE 3456
PNO: Wide —w—  Trig: FreeRun Avg|Hold: 100100 TYPE| M WA
IFGain:Low Atten: 30 dB peT|P
Mkr1 2.399 989 0 GHz
19gBidiv_Ref 20.00 dBm -36.186 dBm
100
0.00
-10.0
-13.73 dBm|
Low CH 00
BandEdge . '
-40.0
-50.0 —_——
-60.0
-70.0
Center 2.400000 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
ISTATUS
e
E KEyslgl\lszdmmAnalyzﬂ Swept SA ==
RF |soe bpc [ comrrec | | SENSE:INT] [ ALIGN AUTO | 07:29:32 FMJun 07,2019
#Avg Type: RMS TRACE” 3456
PNO: Fast -»— Trig: FreeRun Avg|Hold: 100/100 TYRE| MR
IFGain:Low Atten: 30 dB peT|P
Mkr2 26.200 9 GHz
10 g8y Ref 20.00 dBm -39.604 dBm
100
0.00
-10.0 LEEL=UL |
-20.0
-30.0
-40.0 ’
Low CH B et I R
S . -60.0
purious o

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.50 GHz
Sweep 973.3 ms (40001 pts

N 1'

e Y i T T e ————

24017 GHz
26.200 9 GHz

2297 dBm
-39.604 dBm

n

STATUS
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REPORT NO: 4789067225-E4V2

FCC ID: ABLSMN975F

DATE: JUN 28, 2019

BANDEDGE & SPURIOUS EMISSIONS, MID CHANNEL (2Mbps)

B Keysight Spectrum Analyzer - Swept SA @@@- [ ]
RL | RF |soe opc [ comrrec | [ SENSE:INT] ALIGN AUTO 07:13:52 PMJun 07, 2019
#Avg Type: RMS TRAGE 3456
PNO: Wide —w—  Trig: FreeRun Avg|Hold: 100100 TYPE| M WA
IFGain:Low Atten: 30 dB peT|P
Mkr1 2.439 981 25 GHz
19gBidiv_Ref 20.00 dBm 6.268 dBm
100 i
0.00
-10.0
-13.73 dBm|
Middle CH 200
BandEdge .
-40.0
-50.0
-60.0
-70.0
Center 2.440000 GHz Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)
IMSG ISTATUS
e
E Keysight Spectrum Analyzer - Swept SA ==
RL | RF |soe bpc [ comrrec | | SENSE:INT] [ ALIGN AUTO | 07:27:15 PMJun 07, 2019
r #Avg Type: RMS TRACE” 3456
PNO: Fast -»— Trig: FreeRun Avg|Hold: 100/100 TYRE| MR
IFGain:Low Atten: 30 dB peT|P
Mkr2 26.190 3 GHz
10 g8y Ref 20.00 dBm -40.393 dBm
100
0.00
-10.0 LEEL=UL |
-20.0
-30.0
-40.0 .
Middle CH Bl M o
S . 0.0
purious o
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz

Sweep 973.3 ms (40001 pts

1 N f 2.4401 GHz 5.486 dBm
N f 26.190 3 GHz -40.393 dBm

n

STATUS
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REPORT NO: 4789067225-E4V2 DATE: JUN 28, 2019
FCC ID: ABLSMN975F

BANDEDGE & SPURIOUS EMISSIONS, HIGH CHANNEL (2Mbps)

B Keysight Spectrum Analyzer - Swept SA @@@- [ ]
RL | RF |soe opc [ comrrec | [ SENSE:INT] [ ALIGN AUTO | 07:18:06 PMJun 07, 2019
#Avg Type: RMS TRAGE 3456
PNO: Wide —w—  Trig: FreeRun Avg|Hold: 100/100 TYPE| M AN
IFGain:Low Atten: 30 dB peT|P
Mkr1 2.484 789 0 GHz
19gBidiv_Ref 20.00 dBm -49.951 dBm
100
0.00
-100
-13.73 dBm|
High CH 00
BandEdge .
-40.0
500 0
0.0
700
Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
IMSG ISTATUS
e
BE Keysight Spectrum Analyzer - Swept SA ==
RL | RF |soe bpc [ comrrec | | SENSE:INT] [ ALIGN AUTO | 07:24:11 PMJun 07,2019
r #Avg Type: RMS TRACE[1 23456
PNO: Fast -»— Trig: FreeRun Avg|Hold: 100/100 TYRE| MR
IFGain:Low Atten: 30 dB peT|P
Mkr2 26.229 3 GHz
10 g8y Ref 20.00 dBm -40.625 dBm
100
0.00
-10.0 meacta |
200
-30.0
-40.0
High CH st T
. 0.0
Spurious e
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
UNCTION W NCTION VA
1 N f 24798 GHz 5.815 dBm
N f 26.229 3 GHz -40.625 dBm
3
4
5 £
6
7
8
9
10 N
11 =
< i, |
IMSG ISTATUS
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REPORT NO: 4789067225-E4V2 DATE: JUN 28, 2019
FCC ID: ABLSMN975F

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 (uV/m) Measurement Distance (m)

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

** Except as provided in paragraph (g), fundamental emissions from intentional radiators
operating under this section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz,
174-216 MHz or 470-806 MHz. However, operation within these frequency bands is permitted
under other sections of this part, e.g. 88 15.231 and 15.241.
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REPORT NO: 4789067225-E4V2 DATE: JUN 28, 2019
FCC ID: ABLSMN975F

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(1/0.309)=5.10dB
(Spectrum Analyzer round it up to 5.10dB)

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

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

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

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

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

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

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

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

Therefore sufficient tests were made to demonstrate that the alternative site produces results
that correlate with the one of tests made in an open field based on KDB 414788.
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REPORT NO: 4789067225-E4V2 DATE: JUN 28, 2019
FCC ID: ABLSMN975F

11.2. TRANSMITTER ABOVE 1 GHz

11.2.1. 1Mbps MODE

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

_oUL SUWON Lab Chember 3 2819 Jun 7 13:45:32
125
H i Restricted Bandedge
= Project Number:4789083888
L e Client:Somsung
Config:ENT / AC Adpater
; ; | | ; Mode :BLE_BE_H_2402_IM
185 ; S S S [ Tested by:45574
a5 A
I
o [ ’
t BS[resersssarasacsesaresmsmacororssessansasssssonsanonsotissusassasesessissmscasasshussasassasesatosnanassonas shosssasens H \
£ 1
N
|
Lo |
2 [ 1
N I
E 1
-~ -
3 65 | !
m
Average Limit |
55 I,
i gl L Lk T 1 1!
,,,,, 4 |
4 b Ll " o " i M
i w w b f
a5
2.3l 18 . 5MA=z/ Z2.415
reguency (GHz
Freg y (GHz)
Ranga (62 ROU/EN Rof/Aittn  Dot/fig fode Sunap Fio  #5ups/Hade FPasiticn forge (G2} REU/LE Ref/fttn  Dat/fvg Fode Sunep Fte  Faps/fode Fosition
1:2231-2.415 1Mi-6c)/ 3K 12415 PEK/LogPer—Uideo  BasesclAuto)  BOBE  HAXH 239 dege 138 41 IHE-5cB) /3 1z AUER/ Pl ¢ N Busec (. Gl i . A
Marker Frequency Meter Det 3117_00205959 10dB[dB] DC Corr (dB) Corrected ‘Average Limit Margin Peak Limit (dBuVv/m) PK Margin “Azimuth Height Polarity
(GHz) Reading Reading (dBuV/m) (dB) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.39 41.79 Pk 31.7 -23.4 0 50.09 - - 74 -23.91 239 138 H
2 * 2.346 44.05 Pk 31.6 -23.4 0 52.25 - - 74 -21.75 239 138 H
3 *2.39 31.35 RMS 31.7 -23.4 2.19 41.84 54 -12.16 - - 239 138 H
4 *2.368 33.29 RMS 31.6 -23.4 2.19 43.68 54 -10.32 - - 239 138 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4789067225-E4V2 DATE: JUN 28, 2019
FCC ID: ABLSMN975F

VERTICAL PEAK AND AVERAGE PLOT

12 UL SUWON Lok Chomber 3 2819 Jun 7 13:56: 26
i i i i Restricted Bondedge
- Project Number:4789669880
115 ; Client:Sansung
Config:EUT / AC Adpoter
i Mode BLE BE U 2482 1M
185/ : Tested by:45574
Tt 0 S SO OSSR S S
i 85
.
5
= 75
3 1 S U SUSUOUUOOS UNUUUUUU OUUUUUUUOUU. SO ORI SOUU U SUUUS SO | SUUUN. 1 SO
2 65
- ~oge Limit (dBuly/m -
550 = g ¢
TRVPRIIN) i Al A [IRTRY RPN SNEWP FNPET B . RN 1 PR AR OTPE TN
OO Pt RSP UUOPNUUR: SOSUROORISPUPRE SUSSRIOPHUOSOPRSUON SUSPRSUOROON SO é =
=
35
2.31 18, 5MHz / 2.415
Freguency (GHz)
forge (61 e Rek/ftin  Det/ivg Wiode S Fio Wopiicde Poitim | R (600 P Ref /At Dot/ ok o oo opicde Pt |
Marker Frequency Meter Det 3117_00205959 10dB[dB] DC Corr (dB) Corrected “Average Limit Margin ‘Peak Limit (dBuv/m) PK Margin “Azimuth Height Polarity
) Reading Reading (dBuvim) (@) (@) (Degs) (em)
(dBuv) (dBuV/m)
1 *2.39 41.48 Pk 317 -23.4 0 49.78 - - 74 -24.22 67 228 \4
2 +2.344 2513 Pk 316 234 0 5333 - - 74 2067 67 228 Vv
3 *2.39 3168 RMS 317 234 2.19 4217 54 1183 - - 67 228 Vv
4 +2.387 33.18 RMS 317 234 2.19 4367 54 1033 - - 67 228 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4789067225-E4V2 DATE: JUN 28, 2019
FCC ID: ABLSMN975F

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12 UL SUWON Lab Chamber 3 2819 Jun 7 11:43:a@
Restricted Bandedge
Project Number: 4789883688
s Client:Samsung
Config:EUT / AC Adpater
Made:ELE_BE_H_2488_IM
e AU NSRS S S N R Tested by:45574
95 f
o | |
= 85 ’ | SORUUORSRRRRSRRRRITN ARSI SOOI
g |
¢ 1A
2 75 ! ‘ -----
S F
3 65 ; i ;
8 i 1 1 : 1 1 \
- i Il croge Lismit C(dBul : ‘ ‘
55 | i LA e SO OSSOSO SOTOS OO OOOOS FOSTOTOOSSOOOOTS FRRRTSSOTRINE ST
Wl dallia | | s b N imum‘ o oo o o MMW
|l s vy v e ol v
i | | 4
45 ——— s ; A T
35
2.46 ) ) 18 3MHz/ 2.563
Frequency (GHz)
Fangn (612) FUAEY Raf/Atin  Ont/fug fiode S Fie  ¥oups/Mads  Fasition | Ramge () FEUTED Rat/itin  Dst/fvg Fods ) Fio  Fopsfose  Faition
246251 M-GENM 11215 PEK/LogherUide Baescfutol  BODD  HGH 234 dege 187 16-2.5 NE-5oB)./ 3 15 AUER/ P fug R 1 dege 16

HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det 3117_00205959 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) (dBuV/m)
1 *2.484 42.76 Pk 31.9 -23.2 0 51.46 74 -22.54 234 107 H
2 *2.495 45.25 Pk 31.9 -23.2 0 53.95 - - 74 -20.05 234 107 H
3 *2.484 31.69 RMS 31.9 -23.2 2.19 42.58 54 -11.42 - - 234 107 H
4 2.556 33.22 RMS 32 -23.1 2.19 44.31 54 -9.69 - - 234 107 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4789067225-E4V2

FCC ID: ABLSMN975F

DATE: JUN 28, 2019

VERTICAL PEAK AND AVERAGE PLOT

UL SUUON Lob Chanber 3 2A19 Jun 7 11:53:32
Restricted Bandedge
Project Numker:4789889888
115 Climnt Somaung
Canfig:EUT / AC Adpater
Macls :BLE_BE_U_2488_1M
7 o] AU U NSO S S S Tested by:43574
95
i 85
=
T
o
R 7| OO SO SO | U OU o STt AT
E
a 63
5
eroge Li By
55 | 2
bkl bt o U o Wbl A B Ao A s by A
45 S 3
O
35
2.46 18 3MHz/ 2.563
Freguency (GHz)
Ronga (BHz) FBU/LEN Det/fvg Mode Susap Fie l.s..psfﬂude Fasiticn Rorge (GHz) RBU/LBY Ref/ittn  Dat/fvg Mode Sweep Fts  3wps/Mode FPosition
Marker Frequency Meter Det 3117_00205959 '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) (dBuV/m)
1 2484 4121 Pk 319 232 0 49.91 74 24.09 97 102 v
2 25503 45.07 Pk 32 233 0 53.77 B - 74 2023 97 102 v
3 2484 3174 RMS 319 232 219 42,63 54 1137 B - o7 102 v
4 2.551 33.24 RMS 32 -23 2.19 44.43 54 -9.57 97 102 \

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

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 4789067225-E4V2 DATE: JUN 28, 2019
FCC ID: ABLSMN975F

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

'\'HdUL SUWDN Leb Chaomber 3 2819 Jun 7 B9:42:359
Radiaoted Emissions 3-Meters
Froject Number: 4789889808
18g Cliant:Samsung
Config:EUT / AC Adapter
Mode:BLE_HARM 2482
93 Tested by:45574
e | ] e
- H H
t 78
o
N
£ 68 N SO SO USSR
- Avg Limit (cdBul/n
3 5 . ol
> 50
ik ‘ e i -
- i< 2
T PR | 1 b,
A i
38 S i i
zB
1 A 18
Freguency (GHz)
Range (GHo) EET] Ref/fttn  Oet/fvg Mode Seccp Pty iopolcde  Fosition | Ronge (G FEWUED Ref/Attn  Detifvg Fedz Secen Ptz Faps/ficde  Fosition
1-3 M(-6f)/ 38k 12715 PEAK/Logfwr-Uideo B%nsec(Auto) 6BBB  MAXH B-368degs 3:3-18 Mi-AdB)/ 38k a1 PEAK/LogPwur Ui dao 1.4sec(Auta’ 164 HeXH B-368dags 151
'\'HdUL SUWDN Leb Chaomber 3 2819 Jun 7 B9:42:359
Radiaoted Emissions 3-Meters
Froject Number: 4789889808
188 Client:Somsur:
Config:EUT / AC Adopter
Mode:BELE_HARM_z2482
op Tested by:45574
8B : e
§ 78
+
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> E‘B ......
2 fvg Limit ColBul
D G eeeeeeeeeeeesnensmesssans s fesssmmeeess s
o
z
B
48 5 =) ]
o o
T e T e
z8
1 o 18
Freguency (GHz)
Range (6Hz) REW/UEH Ref/Attn  Dot/ug Mode Secep Pts  Spallicde Fosition | Rongs (G FEW/UG Ref/Attn  Det/fvg fiode Sween Pis  Wapsifiode  Fosition

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: 4789067225-E4V2 DATE: JUN 28, 2019
FCC ID: ABLSMN975F

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
(GHz) Reading Reading (dB) (dB) (Degs) (cm)
(@Buv) (dBuV/im)
1 *4.803 30.57 PK 34.2 -28.4 0 36.37 - - 74 -37.63 0-360 250 H
3 7.208 26.6 PK 35.8 -24.2 0 38.2 - - 74 -35.8 0-360 250 H
5 9.609 23.6 PK 37 -19.9 0 40.7 - - 74 -33.3 0-360 250 H
2 * 4.804 30.44 PK 34.2 -28.4 0 36.24 - - 74 -37.76 0-360 150 4
4 7.21 25.25 PK 35.8 -24.2 0 36.85 - - 74 -37.15 0-360 250 4
6 9.609 23.29 PK 37 -19.9 0 40.39 - - 74 -33.61 0-360 150 \4

PK — Peak Detector

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuVv/m).
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REPORT NO: 4789067225-E4V2
FCC ID: ABLSMN975F

DATE: JUN 28, 2019

MID CHANNEL HORIZONTAL

; 1EUL SUWDN Leb Chaomber 3 2819 Jun 7 18:18:a7
Rodioted Emissions 3-Meters
Project Number: 4785889800
188 Cliant:Samsung
Canfig:EUT / AC Adapter
Made:BLE HARM_244B 1M
g Tested by:d5574
BB
o
c /@
]
N
R o S S
- vg Limit CoBul
é 58
z sl
48 i e 1
. i
36
e e s S
1 a 18
Freguency (GHz)
Rangs (GHz) REW/EU Ref/fttn  Dot/fvg Mode Suzop Pty i9me/licds Fosition | fongs (G FEW/UE Ref/Attn  Det/fvg Heds Swoon Pts  Wpaifode  Fosition
13 M-GE)/3k 11215 FEAKALcPa-Uideo  18%nsecChuto) 683D MAYH B-36Bdegs | 3:3-18 W-EdB/Ik BT/ PEFKALogfur-Uideo  1.dsectfuta) 16k M B-36Bdegs 15
'\1EUL SUWON Lok Chomber 3 2819 Jun 7 18:18:47
Rodiated Emissions 3-Meters
Project Mumber: 4785889808
186 Cliant:Samsung
Canfig EUT / AC Adapter
Made:BLE HARM_244B 1M
OO SORNONPOPMUURY SO NONOSSRt SOOI Tested by:45574
BB
i 7o
?
&
v o0 OO OO OO SOUOSo OO OSSO OSSOOUO SO SSSOOOOO RSOOSR USSP
2 vg Limit CdBul
=
e ] 5 NSO NSO SO
o
z
5
T F—— e PR ot o
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=
38
o e D 0
1 ] 18
Freguency (GHz)
Range (6tz) RO/l Ref/Attn  Dot/hvg Mod Secop Pts A5malods Fosition | Rongs (G FEW/UB Rof/Attn  Dot/fvg Nods Swoon Fio Wpolfiode Fosition |

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: 4789067225-E4V2 DATE: JUN 28, 2019
FCC ID: ABLSMN975F

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 3117_00205959 3GHz_HP[dB] DC Corr (dB) Corrected Avg Limit Margin Peak Limit Margin “Azimuth Height Polarity
(GHz) Reading Reading (dBuV/m) (B) (dBuv/m) (8) (Degs) (cm)
(dBuv) (dBuV/m)
1 4.883 30.56 PK 34.2 29.2 0 35.56 - - 74 -38.44 0-360 250 H
3 7.32 24.84 PK 35.8 23.7 0 36.94 - - 74 37.06 0-360 150 H
5 9.759 23.25 PK 37.2 19.6 0 40.85 74 33.15 0-360 250 H
2 4.883 29.93 PK 34.2 29.2 0 34.93 74 39.07 0-360 150 \
4 7.319 25.12 PK 35.8 23.7 0 37.22 74 36.78 0-360 250 \
6 9.758 22.91 PK 37.2 19.6 0 40.51 74 33.49 0-360 150 \

* - 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: 4789067225-E4V2
FCC ID: ABLSMN975F

DATE: JUN 28, 2019

HIGH CHANNEL HORIZONTAL

; 1EUL SUWDN Leb Chaomber 3 2819 Jun 7 11:15:55
Rodioted Emissions 3-Meters
Project Number: 4785889800
188 Cliant:Samsung
Canfig:EUT / AC Adapter
Made:BLE HARM_ 2488 1M
g Tested by:d5574
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o
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]
N
o e o S
- wg Limit CdBul
é 58
z e al |
48 pr— bt |
A
Wy |
36 i
e e s S
1 a 18
Freguency (GHz)
Rangs (GHz) R/ Ref/fttn  Dot/fvg Mode Suzop Pty i9me/licds Fosition | fongs (G FEW/UE Ref/Attn  Det/fvg Heds Swoon Pts  Wpaifode  Fosition
13 M-GE)/3k 11215 FEAKALcPa-Uideo  18%nsecChuto) 683D MAYH B-36Bdegs | 3:3-18 W-EdB/Ik BT/ PEFKALogfur-Uideo  1.dsectfuta) 16k M B-36Bdegs 25
'\1EUL SUWON Lok Chomber 3 2819 Jun 7 11:15:55
Rodiated Emissions 3-Meters
Project Mumber: 4785889808
186 Cliant:Samsung
Canfig EUT / AC Adapter
Made:BLE HARM_ 2488 1M
g Tested by:d5574
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= la}
=)
38
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Freguency (GHz)
Range (6tz) RO/l Ref/Attn  Dot/hvg Mod Secop Pts A5malods Fosition | Rongs (G FEW/UB Rof/Attn  Dot/fvg Nods Swoon Fio Wpolfiode Fosition |

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: 4789067225-E4V2 DATE: JUN 28, 2019
FCC ID: ABLSMN975F

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 (d8) (d8) (Degs) (cm)
(dBuv) (dBuV/m)
1 *4.96 29.58 PK 34.2 -28.9 0 34.88 - - 74 -39.12 0-360 250 H
3 7.442 24.5 PK 35.8 23.5 0 36.8 - - 74 -37.2 0-360 150 H
5 9.921 21.88 PK 37.5 19.7 0 39.68 - - 74 34.32 0-360 250 H
2 4.96 29.47 PK 34.2 28.9 0 34.77 74 39.23 0-360 250 \4
4 7.44 24.89 PK 35.8 23.4 0 37.29 74 36.71 0-360 150 \4
6 9.922 21.75 PK 37.5 19.7 0 39.55 74 34.45 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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REPORT NO: 4789067225-E4V2

DATE: JUN 28, 2019
FCC ID: ABLSMN975F

11.2.2. 2Mbps MODE

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12 UL SULDON Lab Chomber 3 2819 Jun 7 148245
' Restricted Bondedge
- Project Number:4789889880
1150 : Client: Somsung
Config:EUT / AC Adpoter
Mods BLE_BE_H_24@2_2M
185 Tested by:45574
g5 ‘Iﬂ‘l
! \\

T /A
toes £y
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s fl i

col Avercge mit CcdlBu 5 N

a ] ’H :h

A5 i o) - = " / 7‘\

35

2. 31 14 5MHz/ 2.415

Freguency (GHz)
Ronge (GHz) FEW/UBU Ref/Attn  Det/fAvg Mode Sweep Piz  #Saps/Mode  Position Range (GHz) L) Ref/Attn  Det/Bvg Hode Swesp ks #SwpaiNode  Poaition
12302415 NCEEVM 11215 PER/LogPu-Video Bescc(fute)  BRED  MAXK 239 dege | 1-2.41 M-BE)/M 11271 RiPir feg(FIS)  Sn 1 jegs 138

HORIZONTAL DATA

Trace Markers

Marker Frequency Meter Det 3117_00205959 10dB[dB] DC Corr (dB) Corrected ‘Average Limit Margin Peak Limit (dBuV/m) PK Margin “Azimuth Height Polarity
(GH2) Reading Reading (dBuVim) (dB) (d8) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.39 41.62 Pk 31.7 -23.4 0 49.92 - - 74 -24.08 239 138 H
2 *2.384 44.67 Pk 31.7 -23.4 0 52.97 - - 74 -21.03 239 138 H
3 *2.39 32.18 RMS 3.7 -23.4 5.1 45.58 54 -8.42 - 239 138 H
4 *2.331 33.28 RMS 315 -23.3 5.1 46.58 54 7.42 239 138 H

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

RMS - RMS detection
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REPORT NO: 4789067225-E4V2 DATE: JUN 28, 2019
FCC ID: ABLSMN975F

VERTICAL PEAK AND AVERAGE PLOT

12 UL SUWON Lok Chomber 3 2819 Jun 7 148825
i i i i Restricted Bondedge
- Project Number:4789669880
115 ; Client:Sansung
Config:EUT / AC Adpoter
i Mode BLE_BE U 2482 2M
185/ : Tested by:45574
as
5 es
.
5 __
= 75
3 -
2 65
- oge Limit (dBuli/m ] _ :
55 : : ; :
H : i i Q 1 |
b T TINFTNTERE BTy oy :_rn__mlm.'_ I o sl v b “&"MM whbber iy
45 2, iphairealrntive ... Moottt
35
2.31 18, 5MHz / 2.415
Freguency (GHz)
forge (61 e Rek/ftin  Det/ivg Wiode S Fio Wopiicde Poitim | R (600 P Ref /At Dot/ ok o oo opicde Pt |
Marker Frequency Meter Det 3117_00205959 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) (dBuV/m)
1 +2.39 41.46 Pk 317 234 0 29.76 - - 74 24.24 67 228 Vv
2 *2.372 44,91 Pk 316 234 0 53.11 - - 74 20.89 67 228 Vv
3 2.39 319 RMS 317 234 5.1 453 54 8.7 - - 67 228 Vv
4 *2.377 33.48 RMS 31.6 -23.4 5.1 46.78 54 -7.22 - - 67 228 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4789067225-E4V2 DATE: JUN 28, 2019
FCC ID: ABLSMN975F

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

UL SULON Lok Chomber 3

2819 Jun 7 52636
Restricted Bondedge
= Project Number:478966986R
115 Client:Sansung
Config:EUT / AC Adpater
Mode BE_H_2488_2M
185

Tested by 45574
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£ 8BSk } ‘,E
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: [ 1
g 75 Lo
2 i ,“
—‘ﬁ' 65 i I

| o . .
5 ‘I" '1\ -\.,_m_|:|§|_- Limit CdBul)/m 2 :
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¥
35
2.46 18, 3MHz/ 2.563
Freguency (GHz)
Ronge (GHz) FEWURU Ref/Atin  Det/Avg Mede Srema Pis  #apsiMede Pasition | Range (o) FEB Ref/Attn  Det/fug Mode Sween Pie  45apsilede  Posilion
1.2 46-2.563 INi-68)/ 31 12415 PEAKALogPer-Video  Brocclhuto)  BEBD  MAXH 234 degs | o - Mi-felf) /M 1121 R/Par n | s |

HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det 3117_00205959 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) (dBuV/m)
1 *2.484 42.53 Pk 31.9 -23.2 0 51.23 - - 74 -22.77 234 107 H
2 2.541 44.9 Pk 32 -23 0 53.9 - - 74 20.1 234 107 H
3 *2.484 32.46 RMS 31.9 -23.2 5.1 46.26 54 -7.74 234 107 H
4 2.544 33.71 RMS 32 -23.2 5.1 47.61 54 -6.39 234 107 H

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

RMS - RMS detection
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REPORT NO: 4789067225-E4V2 DATE: JUN 28, 2019
FCC ID: ABLSMN975F

VERTICAL PEAK AND AVERAGE PLOT

12 UL SUWON Lok Chomber 3 2819 Jun 7 1538 2@
i i i i Restricted Bondedge
- Project Number:4789889808
115 Client:Sansung
Config:EUT / AC Adpater
Mode :BLE_BE_U_2488_2M
185 Tested by:45574
95
] B85
v
] _
=75
:
?5 =
a8 b5
B H
i roge Limit CdBul/m 5
55 ¢ { it = =
i b st Ao ‘_{.— At ol 'zf*' b Al -wmaw&uw..ﬂmummmm.mmmw'WWJmuw»«M.u
i = o H
4 R fuon o
35
2.46 18, 3MHz/ 2.563
Frequency (GHz)
Ronge (6Hz) FEWUBI Fef/fttn  Det/hvg Mod= Sucep Fto  #apeifiode  Position | Rangs (G B Ref/Attn  Det/fvg Mode Sweep Po ¥sapeliods Position |
Marker Frequency Meter Det 3117_00205959 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) (dBuV/m)
1 2,484 4238 Pk 319 232 0 51.08 - - 74 2292 o7 102 Vv
2 2.554 44.87 Pk 32 23 0 53.87 - - 74 2013 o7 102 Vv
3 2,484 32.25 RMS 319 232 5.1 46.05 54 7.95 - - o7 102 Vv
4 2.505 3345 RMS 32 232 5.1 47.35 54 -6.65 - - o7 102 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4789067225-E4V2
FCC ID: ABLSMN975F

DATE: JUN 28, 2019

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

; 1EUL SUWDN Leb Chaomber 3 2819 Jun 7 14:13:53
Rodioted Emissions 3-Meters
Project Number: 4785889800
180 | imnt : Samsung
Canfig:EUT / AC Adaptar
Made:BLE_HARM_2482_2M
=T ] UL SR SUSSUU S SO Tested by:d5574
o e 00
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- wg Limit CdBul
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Y .
36
e e s S
1 a 18
Freguency (GHz)
Rangs (GHz) R/ Ref/fttn  Dot/fvg Mode Suzop Pty i9me/licds Fosition | fongs (G FEW/UE Ref/Attn  Det/fvg Heds Swoon Pts  Wpaifode  Fosition
13 M-GE)/3k 11215 FEAKALcPa-Uideo  18%nsecChuto) 683D MAYH B-36Bdegs | 3:3-18 W-EdB/Ik BT/ PEFKALogfur-Uideo  1.dsectfuta) 16k M B-36Bdegs 25
; 1EUL SUWDN Leb Chaomber 3 2819 Jun 7 14:13:53
Rodioted Emissions 3-Meters
Project Number: 4785889800
188 Cliant:Samsung
Canfig EUT / AC Adapter
Made:BELE_HARM 2482 2M
[=Tz| Tested by:45574
BB
i 7o
?
&
v o0 O SO OO0 SOUOOEo OSSO OSSO OSSOSO SSSOOOOO R SHOOPRUR USSP
z g Limit ColBul
=
e ] 5 O USSR SO
o
z
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1 ] 18
Freguency (GHz)
Range (6tz) RO/l Ref/Attn  Dot/hvg Mod Secop Pts A5malods Fosition | Rongs (G FEW/UB Rof/Attn  Dot/fvg Nods Swoon Fio Wpolfiode Fosition |

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: 4789067225-E4V2 DATE: JUN 28, 2019
FCC ID: ABLSMN975F

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
(GHz) Reading Reading (dB) (dB) (Degs) (cm)
(@Buv) (dBuV/im)
1 *4.797 29.94 PK 34.2 -28.4 0 35.74 - - 74 -38.26 0-360 250 H
3 7.212 25.54 PK 35.8 -24.1 0 37.24 - - 74 -36.76 0-360 150 H
5 9.607 23.5 PK 37 -20 0 40.5 - - 74 -33.5 0-360 150 H
2 *4.802 29.58 PK 34.2 -28.4 0 35.38 - - 74 -38.62 0-360 150 4
4 7.209 25.2 PK 35.8 -24.2 0 36.8 - - 74 -37.2 0-360 150 4
6 9.609 22.92 PK 37 -19.9 0 40.02 - - 74 -33.98 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: 4789067225-E4V2
FCC ID: ABLSMN975F

DATE: JUN 28, 2019

MID CHANNEL HORIZONTAL

; 1EUL SUWDN Leb Chaomber 3 2819 Jun 7 14:32:15
Rodioted Emissions 3-Meters
Project Number: 4785889800
188 Cliant:Samsung
Canfig:EUT / AC Adapter
Made:BLE HARM_ 2448 zM
g Tested by:d5574
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1 a 18
Freguency (GHz)
Rangs (GHz) REW/EU Ref/fttn  Dot/fvg Mode Suzop Pty i9me/licds Fosition | fongs (G FEW/UE Ref/Attn  Det/fvg Heds Swoon Pts  Wpaifode  Fosition
13 M-GE)/3k 11215 FEAKALcPa-Uideo  18%nsecChuto) 683D MAYH B-36Bdegs | 3:3-18 W-EdB/Ik BT/ PEFKALogfur-Uideo  1.dsectfuta) 16k M B-36Bdegs 25
'\1EUL SUWON Lok Chomber 3 2819 Jun 7 14:32:15
Rodiated Emissions 3-Meters
Project Mumber: 4785889808
186 Cliant:Samsung
Canfig EUT / AC Adapter
Made:BLE HARM_ 2448 zM
UMM SN OPMORY SOONOSRt SOONOORO OO RIORO: Tested by:45574
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1 ] 18
Freguency (GHz)
Range (6tz) RO/l Ref/Attn  Dot/hvg Mod Secop Pts A5malods Fosition | Rongs (G FEW/UB Rof/Attn  Dot/fvg Nods Swoon Fio Wpolfiode Fosition |

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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MID 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) (d8) (Degs) (cm)
(dBuv) (dBuV/m)
1 *4.879 30.97 PK 34.2 -29.1 0 36.07 - - 74 -37.93 0-360 150 H
3 *7.321 24.74 PK 35.8 -23.7 0 36.84 - - 74 -37.16 0-360 250 H
5 9.761 23.08 PK 37.2 -19.5 0 40.78 - - 74 -33.22 0-360 150 H
2 *4.88 29.81 PK 34.2 -29.1 0 34.91 - - 74 -39.09 0-360 150 \4
4 *7.32 24.68 PK 35.8 -23.7 0 36.78 - - 74 -37.22 0-360 150 N4
6 9.759 22.75 PK 37.2 -19.6 0 40.35 - - 74 -33.65 0-360 250 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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HIGH CHANNEL HORIZONTAL

; 1EUL SUWDN Leb Chaomber 3 2819 Jun 7 15:88: 34
Radiaoted Emissions 3-Meters
Froject Number: 4789889808
108 Client: Samsung
Config:EUT / AC Adopter
Mode:BLE_HARM_2488_2M
=T Tested bg:d5574
86 : N S ———
o
Tt 78
o
"
S 6o e
- Avg Limit (cdBul/n
3 5 . ;
30 5|
2 i i et |
4BW | ] T M
" AT v ‘ ¢ ;
38 S i i
=5/
1 A 18
Freguency (GHz)
Fange (GFz) RER/E Ref/Mttn  Det/fg Mode Siecp Ptz Topsiods Fasltion | Fogs (G WU ReFfitin  Det/Avg fiode Seen Fiz Fopsifiode  Fasltim
1-3 H(-fidfi Ak 12715 PEAK/Logfwr-Uideo B%nsec(Auto) 6BBB  MAXH B-368degs 3:3-18 Mi-AdB)/ 38k a1 PEAK/LogPwur Ui dao 1.4sec(Auta’ 164 HeXH B-368dags 151
'\1EUL SUWON Lok Chomber 3 2819 Jun 7 15:88: 34
I Rodicoted Emissions 3-Meters
i Froject Number: 4789809808
186 5 Client:Samsung
Config:EUT / AC Adopter
Mode:BLE_HARM_2488_2M
=T Tested bg:d5574
86 : N S ———
§ 78
+
s
> E‘B ......
2 fvg Limit CoBul
D B B|eeeeeeeeeeeessesmsii et
o
z
=]
48 = 4 o
.65 o
S N S S
z8
1 o 18
Freguency (GHz)
Range (GH2) REWUB Fof/Attn Det/hvg e Seeop Pis  ¥smalliode Position | Ronge (@) FEWUE Ref7fitin  Det/feg fiode Sacep Fis  Waps/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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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 (d8) (d8) (Degs) (cm)
(dBuv) (dBuV/m)
1 * 4.965 30.13 PK 34.2 -28.8 0 35.53 - - 74 -38.47 0-360 250 H
3 *7.446 25.05 PK 35.8 -235 0 37.35 74 36.65 0-360 250 H
5 9.92 21.89 PK 37.5 19.7 0 39.69 74 34.31 0-360 250 H
2 * 4.966 29.91 PK 34.2 -28.8 0 35.31 74 38.69 0-360 250 \4
4 *7.444 24.83 PK 35.8 -23.4 0 37.23 74 36.77 0-360 250 \4
6 9.922 22.38 PK 37.5 -19.7 0 40.18 74 33.82 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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DATE: JUN 28, 2019

11.3.

SPURIOUS EMISSIONS 30 TO 1000 MHz (2Mbps)

WORST-CASE BELOW 1 GHz

HORIZONTAL PLOT

IijL SUWON Lab Chamber | 2819 Jun 14 18:42:59
Radioted Emissions - 3 Meters
Project Number: 4789089880
B85 Client:Somsun,
Config:EUT / AC Adapter
Mode :Be low_1GHz_BLE. 2M
4 T T -| Tested by 45585
65
E
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Range (HHz) REUABU Ref/ittn  Det/idvg Hode Sueap Pis |§.Pﬂfﬂrdr~ Position Rarge (Hz) RBMUBY Ref/fttn  Detifivg Mode Swmap Pty $upaMode  Position
it 120 (-60)/ 308k |87/18  PEAK/LogPer-Uidso  I6Gmsectfutal 1Bk WAXH B-360degs H
IijL SUWON Lab Chamber | 2819 Jun 14 18:42:59
; Radioted Emissiaons - 3 Meters
| |Project Number: 4789889820
85 {|Client: Somsuni
i |Corfig:EUT / AC Adopter
| |Mode :Be low_1GHz_BLE. 2M
e T T & Tested by 45585
65
@ S 000 000000 NI RSUROUNS SIS RS | -
o
T
i
- 45 OPFR- i T TG
g
~
33
2 35
3
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Fonge (Fz) FEUAUBU Ref/fttn  Det/ivg Mock Sunap Fia  $opa/fode  Fosition Rarge (H2) ] Ref/fttn  Dat/ivg Mode Susap Fis dups/fiods  Position
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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 (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dBuVv/m)
1 79.179 38.86 Pk 12.6 -30 21.46 40 -18.54 0-360 200 H
3 98.967 36.36 Pk 17.8 -29.7 24.46 43.52 -19.06 0-360 300 H
5 180.059 36.7 Pk 15.6 -28.7 23.6 43.52 -19.92 0-360 200 H
2 79.955 40.94 Pk 12.6 -30 23.54 40 -16.46 0-360 100 \%
4 98.967 33.58 Pk 17.8 -29.7 21.68 43.52 -21.84 0-360 100 \%
6 177.343 33.56 Pk 15.2 -28.8 19.96 43.52 -23.56 0-360 100 \%

Pk - Peak detector
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12. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 B to 56 56 to 46
0.5-5 Rl 46
5-30 Gl 5
" 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)

I:JEUL SUWON Lok AC Shield Room 38 Moy 2819 17:18:87
i i Conducted RFI Usltoge
- Project No:4789809300
L | B T S s (LT R ST Client qurE.Samﬁur\g
Config:EUT / AC Adapter
i Mode:AC_Line_BLE

20 R - - Teat by:45585
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28 vl r 1 |*
VAT ST W i
i m, f Jn
16
5 1 d s
Freguency (MHz)
Rarge (Hr) FEURY Ref/Attn  Det/Avg Hode Seaen Pis  #ops/fode  Lobel Fongs (Mo REU/UBH Ref/RLtn  Det/Avg Hede Seaep Pte  Hape/fod Lobel

LINE 1 RESULTS

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)
(dBuVv) cord_L1 (dB(uVolts)) QP AV

1 477 27.91 Pk 9.9 2 38.01 56.39 -18.38 - -
2 477 18.26 Av 9.9 2 28.36 - - 46.39 -18.03
3 1.194 21.23 Pk 9.8 3 31.33 56 -24.67 - -
4 1.191 9.88 Av 9.8 3 19.98 - - 46 -26.02
5 2.028 21.51 Pk 9.8 3 31.61 56 -24.39 - -
6 2.028 11.12 Av 9.8 3 21.22 - - 46 -24.78
7 2.769 21.67 Pk 10 3 31.97 56 -24.03 - -
8 2.766 9.98 Av 10 3 20.28 - - 46 -25.72
9 17.385 25.86 Pk 10.3 4 36.56 60 -23.44 - -
10 17.385 14.26 Av 10.3 4 24.96 - - 50 -25.04
11 18.792 25.26 Pk 10.4 4 36.06 60 -23.94 - -
12 18.792 12.71 Av 10.4 4 23.51 - - 50 -26.49

Pk - Peak detector
Av - Average detection
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DATE: JUN 28, 2019

gt SULON Lok AC Shield Reon 38 Moy 2819 17:18:87
Conducted RFI Uoltage
% |C75an Noe Sanaong
Config:EUT / AC Adapter
Mode : AC_Line BLE
80 | Test by:45585
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=z
H]
FR-t O AR T e
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E; T e ,sli et st s - . L
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%’ Wi I,J‘I\I‘I‘I"f\ﬁ'-hf\’_z- . \‘
_ U ‘m’f I
36 o 1 b 1 y
281 it
WS T A,
v “\Fﬂ ’w
19 W
= 1 a8 38
Freguency (MHz)
Fange (Hx) FEUR Ref/fttn  Dat/fug Hede Gemep Pis  #opaificde Labal Fonge (M FELUE Ref/Rttn  Det/fvg Node Semep Pis  Hpalfode Lobel
2530 GBI BN P 1808 H 950 TARIT  Fhase 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 .507 29.74 Pk 9.9 2 39.84 56 -16.16 - -
14 .507 16.84 Av 9.9 2 26.94 - - 46 -19.06
15 1.218 16.58 Pk 9.8 3 26.68 56 -29.32 - -
16 1.236 6.62 Av 9.8 3 16.72 - - 46 -29.28
17 2.025 15.87 Pk 9.7 3 25.87 56 -30.13 - -
18 2.001 7.73 Av 9.7 3 17.73 - - 46 -28.27
19 2.775 15.7 Pk 9.7 3 25.7 56 -30.3 - -
20 2.778 8.27 Av 9.7 3 18.27 - - 46 -27.73
21 17.364 12.53 Pk 10.4 4 23.33 60 -36.67 - -
22 17.37 4.35 Av 10.4 A4 15.15 - - 50 -34.85
23 17.982 22.46 Pk 10.4 A4 33.26 60 -26.74 - -
24 17.985 13.25 Av 10.4 A4 24.05 - - 50 -25.95

Pk - Peak detector
Av - Average detection
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