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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 UWB,
WPT and NFC

MODEL.: SCG10

SERIAL NUMBER: R3CNC02X3TX (RADIATED)

DATE TESTED: JAN 12, 2021 — JAN 29, 2021,

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

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:
%{,/ -
Junwhan Lee Sungeun Lee
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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2. SUMMARY TABLE

FCC Part .. .. -
k Test Description Test Limit Test Condition | Test Result
Section
15.503(a) 10dB Bandwidth > 500 MHz Pass
15.517(e) . . .
15.521(q) Maximum Peak Power Spectral Density < 0dBm EIRP in 50 MHz BW Pass
15.517(c) Radiated Emissions Above 960 MHz See table in 15.517(c) for details Pass
- — Radiated
Radiated Emissions un the 1164 - 1240 MHz . .
15.517(d) and 1559 - 1610 MHz GPS Bands See table in 15.517(d) for details Pass
Emissions in restriced bands must
15.209 Radiated Emssions Below 960 MHz meet the radiated limits detailed in Pass
15.209
.. |AC Line Conducted Emssions . Power Line
15.207,15.251()) 150 kHz - 30 MHz < FCC 15.207 limits conducted Pass
15.519(a)(1) Shutdown Timing Requirements < 10s Radiated Pass

3. TEST METHODOLOGY

PwONE

FCC CFR 47 Part 2.

FCC CFR 47 Part 15.

ANSI C63.10-2013.

KDB 393764 D01 UWB FAQ v02

4. 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

E Chamber 1

| | Chamber 2

[ ] Chamber 3

UL Korea, Ltd. is accredited by IAS, Laboratory Code TL-637. The full scope of accreditation
can be viewed at https://www.iasonline.org/wp-content/uploads/2017/05/TL-637-cert-New.pdf.
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5. CALIBRATION AND UNCERTAINTY

5.1. MEASURING INSTRUMENT CALIBRATION
The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.
5.2. SAMPLE CALCULATION
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)
28.9 dBuV/m = 36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB

P (dBm EIRP) = E (dBuV/m) — 95.2 dB

5.3. 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 | 3.01 dB
Radiated Disturbance, 9 kHz to 30 MHz 1.72 dB
Radiated Disturbance, 30 MHzto 1 GHz | 4.26 dB
Radiated Disturbance, 1 GHz to 18 GHz | 5.90 dB
Radiated Disturbance, Above 18 GHz 5.49 dB

Uncertainty figures are valid to a confidence level of 95%.

5.4. DECISION RULE

Decision rule for statement(s) of conformity is based on Procedure 1, Clause 4.4.2 in IEC Guide
115:2007.
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6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

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

This report covers the Samsung models SCG09 and SC-51B.

There is no difference SCG09 and SC-51B. Model name difference by business operator.

The EUT is a UWB transceiver with 2 TX antennas (Antl & 2) installed in a smart phone host
and operates on 8 GHz (Channel 9). Three signal configurations (CONFIG SPO, SP1, SP3) are
available for each ANT setting. CONFIG 2 is not supported.

Worst Case Preamble ID (BPRF: 9 — 24 / HPRF: 25 — 32): BPRF: 9/ HPRF: 25

ANT Channel CONFIG PRF Mode Packet Length
4
SPO BPRF 127
HPRF 127
4
Antl 9 sP1 BPRF 127
HPRF 127
4
sp3 BPRF 7
HPRF 127
4
SPO BPRF 7
HPRF 127
4
Ant2 9 SP1 BPRF 127
HPRF 127
4
Sp3 BPRF 7
HPRF 127
6.2. DESCRIPTION OF AVAILABLE ANTENNAS

An intentional radiator antenna shall be designed to ensure that no antenna other than that
furnished by the responsible party can be used with the device. The use of a permanently
attached antenna or of an antenna that uses a unigue coupling to the intentional radiator shall
be considered sufficient to comply with the provisions of this section.

The internal antenna was Permanently attached.
Therefore this E.U.T Complies with the requirement of §15.203.

The radio utilizes an internal antennas, with Antenna 1’s maximum gain of

Frequency ANT1 ANT2
Band Gain Gain
[MHZz] [dBi] [dBi]
CH9
8000 -1.26 0.11

“PATCH ANTENNA” and “LDS ANTENNA” as indicated in antenna specification are written as
ANT 1 and ANT 2 in this report.
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6.3. 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.

For ANT 1 (Patch) CH9, the fundamental of the EUT was investigated in three orthogonal
orientations X, Y and Z it was determined that Z orientation was worst-case orientation;
therefore, all final radiated testing was performed with the EUT in Z orientation.

For ANT 2 (LDS) CH9, 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.

MIMO does not support.

Note : All radiated and power line conducted tests were performed attached with travel adapter
for the worst case condition mode.
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6.4. DESCRIPTION OF TEST SETUP
SUPPORT EQUIPMENT
Support Equipment List
Description Manufacturer Model Serial Number FCC ID
Charger SAMSUNG EP-TA200 N/A N/A
Data Cable SAMSUNG EP-DR140AWE N/A N/A
/O CABLE
170 Cable List
Cable No. Port # of identical Connector Cable Cable Remarks
ports Type Type Length(m)
1 DC Power 1 C Type Shielded 1.1m N/A
TEST SETUP

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

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP) 50cm for Spurious, 3m for EIRP.

Adaptor

AC Main

3m SAC

N
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7. MEASUREMENT METHOD

10 dB BW : ANSI C63.10-2013, Section 10.1 / FCC Part §15.503(a)

Peak power and maximum average emissions: ANSI C63.10-2013 Section 10.3, 15.519(c)(e)

Cessation time: 15.519(a)(1)

Radiated measurement procedure: ANSI C63.10-2013, Section 10.3

AC Power Line Conducted Emission: ANSI C63.10-2013, Section 6.2

8. TEST AND MEASUREMENT EQUIPMENT

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

report:
Test Equipment List
Description Manufacturer Model S/N Next Cal. Date
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 750 08-19-22
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 08-13-22
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 845 08-13-22
Antenna, Horn, 18 GHz ETS 3117 00168724 07-27-22
Antenna, Horn, 18 GHz ETS 3117 00168717 08-15-22
Antenna, Horn, 40 GHz ETS 3116C 00166155 08-04-22
Antenna, Horn, 40 GHz ETS 3116C 00168645 10-02-21
Preamplifier ETS 3116C-PA 00168841 10-02-21
Preamplifier, 1000 MHz Sonoma 310N 341282 08-03-21
Preamplifier, 1000 MHz Sonoma 310N 351741 08-03-21
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-03-21
Preamplifier, 18 GHz Miteq AFS42-00101800-25-5-42 1896138 08-03-21
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54170614 08-05-21
Attenuator PASTERNACK PE7087-10 A001 08-03-21
Attenuator PASTERNACK PE7087-10 A008 08-03-21
Attenuator PASTERNACK PE7004-10 2 08-03-21
Attenuator PASTERNACK PE7087-10 A009 08-05-21
EMI Test Receive, 40 GHz R&S ESU40 100457 08-03-21
Low Pass Filter CH5 Wainwright WLKX12-5400-5940-18000-60ST 1 05-14-21
Instruments
Low Pass Filter CH9 Wainwright WLKX10-6400-7424-18000-60ST 1 05-14-21
Instruments
High Pass Filter CH5 Wainwright WHW2-7100-10000-18000-40CD 2 05-14-21
Instruments
High Pass Filter CH9 Wainwright WHW?2-8165-11500-21000-40CD 11 05-14-21
Instruments
LISN R&S ENV-216 101837 08-06-21
Antenna, Loop, 9kHz-30MHz R&S HFH2-22 100418 10-02-21
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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9. ANTENNA PORT TEST RESULTS

9.1. 10 dB BANDWIDTH

LIMITS

FCC §15.503

(a) UWB bandwidth. For the purpose of this subpart, the UWB bandwidth is the frequency band
bounded by the points that are 10 dB below the highest radiated emission, as based on the
complete transmission system including the antenna. The upper boundary is designated fH and
the lower boundary is designhated fL. The frequency at which the highest radiated emission
occurs is designated fm.

(b) Center frequency. The center frequency, fc, equals (fH + fL)/2.

(c) Fractional bandwidth. The fractional bandwidth equals 2(ft—fL)/ (f1 + fL).

(d) Ultra-wideband (UWB) transmitter. An intentional radiator that, at any point in time, has a
fractional bandwidth equal to or greater than 0.20 or has a UWB bandwidth equal to or greater
than 500 MHz, regardless of the fractional bandwidth.

FCC 815.519

(b) The UWB bandwidth of a device operating under the provisions of this section must be
contained between 3100 MHz and 10,600 MHz.

Test Procedure

ANSI C63.10-2013 — Section 10.1

Test settings

1. RBW = 1MHz

2. VBW = 3MHz

3. Span was set wide enough to capture the 10dB points of the signal
4. Sweep = auto couple

5. Detector = Peak

6. Trace mode = Max hold

7. The trace was allowed to stabilize

RESULTS

Plots: worst cases were reported.
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9.1.1. 10dB BANDWIDTH MEASUREMENT

ANT [Channel | CONFIG |PRF Mode |fL (MHz) |(fH (MHZz) (fm (MHZ)|fc (MHz) [BW (MH2z)
BPRF4 7736.20| 8237.45| 7988.70| 7986.83 501.25
SPO |BPRF127 7737.20| 823895 7987.20[ 7988.08 501.75
HPRF127 774145| 8249.20( 799145 7995.33 507.75
BPRF4 773595| 8237.70| 7988.70| 7986.83 501.75
I;A;:JZL CH9 SP1  |BPRF127 7736.95| 823895 7987.20[ 7987.95 502.00
HPRF127 7729.70| 824745 799145 7988.58 517.75
BPRF4 7716.95| 8264.20[ 7988.70| 7990.58 547.25
SP3  |BPRF127 771545| 8259.95| 7988.70| 7987.70 544.50
HPRF127 772395| 8269.20[ 7955.20[ 7996.58 545.25
BPRF4 772895| 8266.70| 7985.70[ 7997.83 537.75
SPO  |BPRF127 771495| 826820 798745 7991.58 553.25
HPRF127 7703.20| 8280.20[ 799145 7991.70 577.00
ARt BPRF4 7711.70| 827245 7988.70| 7992.08 560.75
DS CH9 SP1  |BPRF127 7704.45| 827645 7990.20[ 799045 572.00
HPRF127 7699.20| 8286.20[ 799145 7992.70 587.00
BPRF4 769245| 829095 7999.20[ 7991.70 598.50
SP3  |BPRF127 7694.95| 8285.95| 7988.70[ 799045 591.00
HPRF127 7697.95| 828645 801945 7992.20 588.50
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9.1.2. 10dB BANDWIDTH PLOT

RESULTS
worst cases were reported.
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2N f 7.715 45 GHz -28.830 dBm 2 N 1 7.697 96 GHz -36.842 dBm
3 N f 8.250 95 GHz -28.996 dBm : N f 8.286 45 GHz -36.214 dBm
) &
L] L]
7 T
8 L]
9 9
10 10
1" 1
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9.2. PEAK POWER AND MAXIMUM AVERAGE EMISSIONS

LIMITS

FCC §15.519

(c) The radiated emissions at or below 960 MHz from a device operating under the provisions of
this section shall not exceed the emission levels in §15.209. The radiated emissions above 960
MHz from a device operating under the provisions of this section shall not exceed the following
average limits when measured using a resolution bandwidth of 1 MHz:

Frequency in MHz EIRP in dBm

3100-10600 -41.3

(e) There is a limit on the peak level of the emissions contained within a 50 MHz bandwidth
centered on the frequency at which the highest radiated emission occurs, fm. That limit is 0 dBm
EIRP.

TEST PROCEDURE

ANSI C63.10 Clause 10.3.
Peak EIRP power is measured using RBW of 50 MHz.
The radiated emissions of 6 — 9 GHz frequency band are performed at 3meter test distance.

Test Notes

The EIRP in dBm was calculated from the measurement Field Strength in dBuV/m by
applying a -95.2dB correction factor to the Field Strength level.

RESULTS

Plots: worst cases were reported.
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9.2.1. MAXIMUM PEAK AND AVERAGE POWER

Peak Power Peak Limit . | AV Power | AV Limit :
ANT [ Channel [ CONFIG | PRF Mode (dBm/50MH2) | (dBm/50MH2) Margin (dBm/MH2) | (dBm/MH2) Margin
BPRF4 -1.71 0.00 1.71 -44.45 -41.30 3.15
SPO BPRF127 -3.68 0.00 3.68 -43.86 -41.30 2.56
HPRF127 -11.47 0.00 11.47 -44.25 -41.30 2.95
Ant] BPRF4 -1.64 0.00 1.64 -43.28 -41.30 1.98
Patch CH9 SP1 BPRF127 -4.61 0.00 4.61 -43.47 -41.30 2.17
HPRF127 -13.19 0.00 13.19 -44.52 -41.30 3.22
BPRF4 -12.70 0.00 12.70 -43.02 -41.30 172
SP3 BPRF127 -12.90 0.00 12.90 -42.86 -41.30 1.56
HPRF127 -16.47 0.00 16.47 -44.42 -41.30 3.12
BPRF4 -1.82 0.00 1.82 -44.68 -41.30 3.38
SPO BPRF127 -3.95 0.00 3.95 -43.85 -41.30 2.55
HPRF127 -11.76 0.00 11.76 -44.36 -41.30 3.06
Ant2 BPRF4 -2.00 0.00 2.00 -42.89 -41.30 1.59
LDS CH9 SP1 BPRF127 -5.40 0.00 5.40 -43.54 -41.30 2.24
HPRF127 -12.46 0.00 12.46 -43.95 -41.30 2.65
BPRF4 -12.54 0.00 12.54 -42.86 -41.30 1.56
SP3 BPRF127 -12.36 0.00 12.36 -42.90 -41.30 1.60
HPRF127 -14.05 0.00 14.05 -44.07 -41.30 2.77
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MAXIMUM PEAK AND AVERAGE POWER PLOTS

- PEAK POWER

ANT1_CH9

SP0 BPRF4

[T —— p——Try e e [T ———— =
RL W sie o] [ SenseanT] ATGH aT0 03:12:22 PMJan 14, 2021 (i 5 ense T 01:12:57 PWgan 14, 2021
Avg Ty Log-Pwr RACE] 345 Center Fi 7.988500000 GH; Radie Std: N
NG r‘,,, e Trigi FreeRun AvalHold 1010 e B PR NN AN I, v “hvalHold: s0i80 o S Hone
IFGainzHigh #Atten: 0 dB oerlP A IFGain:High #Anen: 0 dB
Ref Offaet 21.48 dB Mkr17.988 5 G%%
jggeien _ Ref 148 dBm -23.510 dBn 0 aiviv Ref 20.00 dBm
Lo
h 9
85
000s 640.00 ps
585 ResBw 50.00 MHz Sweep 640.00 us (80001 pt )
o Output Power Abs Amplitude Threshold 31.71 dBm
{Above Threshald Ly Rel Amplitude Threshold -30.00 4B
-18.867 dBm Current Data
Output Pwr Max Pt Min Pt
o Above Threshold Pis 8112 -19.040 dBm -1.7103 dBm -96.228 dBm
Center 7.9885 GHz Span 1.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 2.000 s (2001 pts)
- Sratus = Stans
Keyeight Spectrum Analyrer - Swept 54 = ) Keysight Spectrum Anshizer - Burst Power = )
RL S T N 02:06:21 PM Jan 14, 2001 RL [ lul 1 . AT 02:07:13 PMJan 14, 2021
Avg Type: Log-P TRacE 0 Centar Freq: 7.588550000 GH; Radio Std: Ne
enter Freq 7.988550000 GHz RS - Trig: FresRun Am"g'l:mm wr . ] enter Freq 7.988550000 GHz . T;: ey M?’I"m‘ 050 adio fone
IFGainiHigh #Aten: 0 dB 1FGainHigh #Atten: 0 08
Ref Offset21.48 B Mkr
10 dBidj Ref 1.48 dBm 0 dildiv Ref 20.00 dBm
Log Lo
000s 640.00 ps
ResBw 50.00 MHz Sweep 640.00 us (80001 pt )
Output Power Abs Amplitude Threshold -31.63 dBm
(Above Threshold Lvl) Rel Amplitude Threshold -30.00 4B
-19.541 dBm Curent Data
Output Pwr Max Pt Min Pt
Above Threshold Pts 15527 -19.600dBm  -16350dBm  -91.987 dBm
ICenter 7.9886 GHz ‘Span 1.000 GHz.
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 2.000 s (2001 pts)|
sc Tanus wsc STans
B eyigit Spectrum hnalyzer - Swept S4. =D B Kieysight Spectrum Anshyzer - Burst Power o |l.e
L : 3 LN [T an 14,2021 &L 5 s i 02:17:57 P Jan 14,2021
Avg Type: Log-B : Centar Freq: 7.393060000 GH: Radio Std: N
enter Freq 7.991550000 GHz . Trg FreeRun o enter Freq 7.999050000 GHz o Tnoie Hold: 8080 adie fone
IFGainHigh wAmen: 0 48 1FGainHigh #Anen: 0 o8
Ref Offset 2148 B kr1
10g8isv__Ref 148 dBm 10 aniie Ref 20.00 dBm
Log hog
000s 640.00 ps
ResBw 50.00 MHz Sweep 640.00 us (80001 pt )
Output Power Abs Amplitude Threshold -42.70 dBm
(Above Threshaid Ly Rel Amplitude Threshold -30.00 4B
-23.185dBm Current Data
Output Pwr Max Pt Min Pt
Above Threshold Pts 33125 -23.148 dBm -12.695 dBm -91.896 dBm
Center 7.9916 GHz Span 1.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 2.000 s (2001 pts)|
sc Tanus wsc STans
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E Keysaght Specirum Anstyze - Swept 54
L z 9 7 LIGH
1 Avg Type: Log-Pwr
enter Freq 7.988500000 GHz 5P e Trig: FresRun AvglHold: 1010
sAtten: § 4B

IFGain-Low

ANT2_CH9
SP0 BPRF4

E KeysghtSpecirum Anshyes - Burd Powe:
AL 5 ENSE a o
i E Center Freq: 7.988500000 GHz Radio Std: None
ideo Trig Level -21.00 dBm o Thg:vides hvolHold: 80480
#Atten: § 0B

IFGain:Low

Ref Offset 21.48 dB
10 ae/div - Ref 1.48 dBm 0 df/div Ref 10.00 dBm
Log Lo

000s 640.00 ps
ResBw 50.00 MHz Sweep 640.00 us (80001 pt )
Output Power Abs Amplitude Threshald -31.82dBm
(Above Threshold Lvi) Rel Amplitude Threshold -30.00 dB
-19.066 dBm Current Data
Output Pwr Max Pt Min Pt
-97 551 dBm

Above Threshold Pts 8068 -18.137dBm  -1.8204 dBm

ICenter 7.9885 GHz ‘Span 1.000 GHz.
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 2.000 s (2001 ptsy
o e = Stans
Keysight Spectrum Analyzer - Suwept 54 Keysight Spectram Analyzer - Burst Power. ==
RL S T N 1 RL [ 1 lul 1 . AT 08:25:26 AM Jan 15, 2021
Avg Type: Log-P Center Fraq: 7.988450000 GH: Radio Std: Ne
enter Freq 8.000000000 GHz RS - Trig: FresRun Am"g'l:mm wr enter Freq 7.988450000 GHz . T;: ey M?’I"m‘ 050 adio fone
1FGainLow Atien: 8 dB IFGain:Low #Atien: 6 0B
Ref Offset21.48 B Mkr
|0cEidlv_Ref 1.48 dBm 10 dildiv Ref 10.00 dBm
Log Lo
000s 640.00 ps
ResBw 50.00 MHz Sweep 640.00 us (80001 pt )
Output Power Abs Amplitude Threshold -32.00 dBm
(Above Threshold Lvl) Rel Amplitude Threshold -30.00 4B
-19.447 dBm Curent Data
Output Pwr Max Pt Min Pt
Above Threshold Pts 15848 -19.681 dBm -1.9956 dBm -98.636 dBm
Center 2.0000 GHz Span 1.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 2.000 s (2001 pts)
usc sTamus wsc STans
Keyeigh Spectrum Amalyss - Swegt SA To 5 e Feyoght Specirum Anshyees - Durst P =
AL a oc | i ALIGN 4110 a0 15,200 AL . E SENSEIN c 08:47:33 4 a0 15,2021
Avg Ty Log-P 345 Center Fi 7.958550000 GH Radio Std: N
PR Fast —+—  Trig: Free Run AvgHo 100 le £ e R O I, v AovalHold: 50/50 et S Hene
IFGain:Low IFGainLow BAten: 6 dB
Ref Offset21.48 dB
ﬂ%gﬁ‘“” Ref 1.48 dBm 10 dildi Ref 0.000 dBm
i og
i
85
000s 640.00 us
585 ResBw 50.00 MHz Sweep 640.00 us (80001 pt )
e Output Power Abs Amplitude Threshold -42.36 dBm
(Above Threshold Lvl) Rel Amplitude Threshold -30.00 dB
-24.526 dBm Current Data
Qutput Pwr Max Pt Min Pt
5 Above Threshold Pts 42733 -24.229 dBm -12.363 dBm -96.366 dBm
Center 7.9990 GHz Span 1.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 2,000 s (2001 pts)
= rarus wsa —
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- AVERAGE POWER

Kersight Spectum Analyzer - Seepl S = | = [kl Kepsight Spectum Analyzer - Swept SA. o |l s
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9.3. CESSATION TIME

LIMITS

FCC 815.519(a)(1)

A UWB device operating under the provisions of this section shall transmit only when it is
sending information to an associated receiver. The UWB intentional radiator shall cease
transmission within 10 seconds unless it receives an acknowledgement from the associated
receiver that its transmission is being received. An acknowledgment of reception must continue
to be received by the UWB intentional radiator at least every 10 seconds or the UWB device
must cease transmitting.

TEST PROCEDURES

Transmissions are monitored for two cases:
1. The smart phone ends the UWB link.
2. The EUT ends the UWB link.

RESULTS

Please see the next page
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Case 1: Smart Phone ends the UWB link

ﬁ Keysight Spectrum Analyzer - Swept SA EI@

RL [ RF [500 bC ] [ [ SENSE:INT] | ALIGN AUTO | 05:28:37 PMJan 29, 2021
|— Avg Type: Log-Pwr TRACE[:[2 3456
PNO: Wide -—»— Trig: Free Run TYPE| WA
IFGain:High #Atten: 0 dB oeTlP
AMkr3 10.00 s
10 dB/div_ Ref -20.00 dBm -35.98 dB
Log
-30.0
-40.0
-50.0
-B0.0
70.0
-80.0 [ . |
-60.0
100
110
Center 8.000000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 30.00 s (40001 pts)
FUNCTION WIDTH FUNCTION VALUE -
1 N t 0.000s -78.57 dBm
2 N t 1.527 s -44.79 dBm
A2 t (A) 10.00s (A) -35.98 dB
4
5 E
6
7
8
9
10 M
11 >
4 | 11l 3
MSG STATUS

Marker 1: EUT and smart phone are linked.
Marker 2: Smart phone ends UWB link.

Marker 3A2: “10s” after EUT ends UWB link.

EUT detects “Smart Phone ends UWB link” and ceases transmitting within 10 seconds.
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Case 2: EUT ends the UWB link

B Keysight Spectrum Analyzer - Swept SA EI@

RL [ RF [500 bDC ] [ [ SENSE:INT] [ ALIGN AUTO ] 05:31:07 PMJan 29, 2021
|— Avg Type: Log-Pwr TRACE[:[2 3456
PNO: Wide -—»— Trig: Free Run TYPE| WA
IFGain:High #Atten: 0 dB oeTlP
AMkr3 10.00 s
10 dBidiv Ref -20.00 dBm -35.11 dB
Log
-30.0
-40.0
A
-50.0
R0.0
70.0
0.0 . l
0.0
100
110
Center 8.000000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 30.00 s (40001 pts)
FUNCTION WIDTH FUNCTION VALUE -
1 N t 0.000 s -44.34 dBm
2 N t 7103 s -45.04 dBm
A2 t (A} 10.00 s (A) -35.11dB
4
5 E
6
7
8
9
10 I
11 i
4 | 11l 3
MSG STATUS

Marker 1: EUT and smart phone are linked.
Marker 2: EUT ends UWB link.

Marker 3A2: “10s” after EUT ends UWB link.

EUT ceases transmitting within 10 seconds.
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10. RADIATED TEST RESULTS

10.1. LIMITS AND PROCEDURE
LIMITS
FCC §15.205 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.

FCC Part 15.205 (a): Only spurious emissions are permitted in any of the frequency bands listed below :

MHz MHz MHz MHz GHz GHz
0.009 ~ 0.110 8.41425 ~ 8.41475 108 ~ 121.94 1300 ~ 1427 45~515 14.47 ~ 14.5
0.495 ~ 0.505 12.29 ~ 12.293 123 ~ 138 1435 ~ 1626.5 5.35~5.46 15.35 ~ 16.2

2.1735 ~ 2.1905 12.51975 ~ 12.52025 149.9 ~ 150.05 1645.5 ~ 1646.5 7.25~7.75 17.7~21.4
4.125 ~ 4.128 12.57675 ~ 12.57725 156.52475 ~ 1660 ~ 1710 8.025~ 8.5 22.01~23.12
4.17725 ~ 4.17775 13.36 ~ 13.41 156.52525 1718.8 ~ 1722.2 9.0~9.2 23.6~24.0
4.20725 ~ 4.20775 16.42 ~ 16.423 156.7 ~ 156.9 2200 ~ 2300 93~95 31.2~318
6.215 ~ 6.218 16.69475 ~ 16.69525 162.0125 ~ 2310 ~ 2390 10.6 ~ 12.7 36.43~36.5
6.26775 ~ 6.26825 16.80425 ~ 16.80475 167.17 2483.5 ~ 2500 13.25~13.4 Above 38.6
6.31175 ~ 6.31225 25.5 ~ 25.67 167.72 ~ 173.2 2655 ~ 2900
8.291 ~ 8.294 37.5~38.25 240 ~ 285 3260 ~ 3267
8.362 ~ 8.366 73~74.6 322~3354 3332~ 3339
8.37625 ~ 8.38675 74.8~75.2 399.90 ~ 410 3345.8 ~ 3358
608 ~ 614 3600 ~ 4400
960 ~ 1240

= FCC Part 15.205(b) : The field strength of emissions appearing within these frequency bands shall not
exceed the limits shown in §15.209. At frequencies equal to or less than 1000 MHz, compliance with the
limits in 815.209 shall be demonstrated using measurement instrumentation employing a CISPR quasi-
peak detector. Above 1000 MHz, compliance with the emission limits in §15.209 shall be demonstrated
based on the average value of the measured emissions. The provisions in §15.35 apply to these
measurements.
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= FCC Part 15.519 (c): The radiated emissions at or below 960 MHz from a device operating under the
provisions of this section shall not exceed the emission levels in §15.209. The radiated emissions above
960 MHz from a device operating under the provisions of this section shall not exceed the following
average limits when measured using a resolution bandwidth of 1 MHz:

Frequency range (MHz) EIRP in dBm
960-1610 -75.3
1610-1990 -63.3
1990-3100 -61.3
3100-10600 -41.3
Above 10600 -61.3

= FCC Part 15.519 (d): In addition to the radiated emission limits specified in the table in paragraph (c) of
this section, UWB transmitters operating under the provisions of this section shall not exceed the
following average limits when measured using a resolution bandwidth of no less than 1 kHz:

Frequency range (MHz) EIRP in dBm
1164-1240 -85.3
1559-1610 -85.3
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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 0.5 or 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 (120kHz for
emissions in the GPS), then the video bandwidth is set to 3 MHz (500kHz for emissions in the
GPS)

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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10.2. TRANSMITTER ABOVE 1 GHz

10.2.1. SPURIOUS EMISSION 1 GHz - 6 GHz
TX Antenna 1 Patch

CHANNEL, CH9
HORIZONTAL RESULT

_UL SUWON Lab Chomber | 2821 Jon 25 28:57:36
A
Radiated Emissions
i Praject Humber:4785754188
I Client: Somsung
Config:EUT
Mode : T-6G_UWB_Ant 1_CHI
B Tested by 20881
3 98
;s
aQ
N
¢ -50@
a
- FCC 15,5190c) EIRP RMS(dBm)
T e i e B
T - 7
,7ﬂ -
3 A
-86 = e R = dhd i
| R
o
LG
Sed [=1=]E]e)
Frequency (MHz)
Range (NHz) REU/UEW Fef/ttn  Det/Rvg Hodz Suesp. Ptz  fSups/Mode Fosition Range (MHz) FEA/UBY Ref/fttn  Det/Rvy Hode Sussp Fiz  BSups/Mode  Fosition
1:958-6088 1M(-6dB) ./ 3M 18718 AJER/Piar Avg(RMS 5. 2a/NHz L MEXH 36 deg= 165 en

VERTICAL RESULT

UL SUMON Leb Chamber 1 2921 Jan 25  2B:57:36
Radiated Emiasions
a Praject Mumber :4785754188
-1 Client:Samsung
Conf i g:EUT
Mode : T-6G_UWB_Ant1_CHY
-28 Tested by: 28681
-36
5 48
E
I
g -5
s FCC 15 519(e) EIRF RMSC(dBm)
5 -&g
" T
-78
=]
15! 5 -~
4 5]
o
98
96l e8686
Frequency (MHz)
Fange (HFz) REW/UB Ref/Attn  Det/Avg Hode Smep Ftz fsups/thde  Fozition Range (*Hz) AU Ref/fitn  Det/fvg Hode Sussp Fis  Eoaps/Mode  Fosition

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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Trace Markers

M| ooy R:Bum)g oer s117_oot68717 Jm— st Cor. () Conv. P (48) [E— %d?; Foc st iR Hargin PO T
267.44 -74.97 Rl -36. -15. R P -85.97 - -10.67 216 165 H
063.76 -76.28 R -34. -15.1 5 E -83.18 -6: -21.88 252 165 H
868.08 -77.4 R -32.. -15.1 5 g -79.7 -4 -38.4 360 165 H
267.44 -75.01 Rl -36. -15. R P -86.01 - -10.71 216 165 \
063.76 -76.22 Rl -34. -15. R P -83.12 -6: -21.82 288 165 Vv
3908.4 -77.47 R -32. -15.1 5 E -79.57 -4 -38.27 324 165 Vv

RMS - RMS detection
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TX Antenna 2 LDS

CHANNEL, CH9

HORIZONTAL RESULT

SUL SUWON Lab Chamber 1 2821 Jon 25 19:49: 38
B—
H Rodicted Emissions
Praject Number:4789754188
B Client:Somsung
Config:EUT
Mode : T-6G_UWE_Ant2_CHI
B Tested by 28881
-38--
3 -4
5
N
c -5@
a
= FCC 15,5190 EIRP RMS(dBm)
1 R As i
3 _
T Bl eeeedeemeeeeeseesseses ettt Lttt et et
3 n
b=d
-80) 2
1 o
- ] - -
ElG)
966 5688
Frequency (MHz)
fange (W3 FEUABU Fef/Attn  Dat/fvg Mot Sueep Pt=  faups/fode Fosition farge (Miz) [ Ref/Attn  Det/fvg Hode Sumep Fis Fupsifode FPosition
1:958-c0e8 1M(-6dB) / 3H 18/18 AUER Avg(RHS 5. 2a/MH: 18 X 368 dege 165 of
SUL SUWON Lab Chamber 1 2821 Jon 25 19:49: 38
Radicted Emissions
Praject Humber:4789754188
I Client: Somsung
Config:EUT
Mode: T-6G_UUE Ant2 CHY
-2 Tested by: 2BBB!
T ~4g-
A_l
It
a -5
- FCC 15.5190c) EIRP RMSC(cBm)
T L S e e B
o T
,7ﬂ -
8
-86 5
4 IS]
o
94
966 [palz)a]
Frequency (MHz)
Renge (HFz) FEW/BN Fef/Attn  Dst/Avg fode Sueep Ptz dups/Mode  Fosition Flarge (*Hz) FEA/UEH Ref/Aitn  Det/Avg fods Susep Fis  Fsups/Mode  Position

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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Trace Markers

waner [ Freuency R:B;m)g bet s117_oo168717 Jen— st Cor. 8) Conv. Fac. (68) e CR@,M"; Fec assta ke Hargn s (v oy
1 1267.44 -74.77 RMS 29.2 -36.6 -15.6 118 2 -85.77 753 -10.47 324 165 H
2063.76 -76.01 R 1. -34. -15. R -82.91 -6 -21.61 216 165 H
4815.6 -77.11 R 34. -31. -17.71 -4 -36.41 324 165 H
1267.44 -74.78 R 9. -36. -85.78 -7 -10.48 165 v
2063.76 -76.14 R 1 -34. -15. K E -83.04 -6 -21.74 324 165 Vv
6 4820.64 -77.12 RMS 34.1 -31.3 -15.6 118 4 -17.72 -41.3 -36.42 108 165 \

RMS - RMS detection
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10.2.2. SPURIOUS EMISSION 9 GHz - 18 GHz

TX Antenna 1 Patch

CHANNEL, CH9

HORIZONTAL RESULT

SUL SUWON Lab Chamber 1 2821 Jon 25 19:15:29
5] T
: Rodicted Emissions
. Fraoject Number:4783754188
B Client:Somsung
Config:EUT
Mods:6-18G_ULE_Ant!_CHO
2 Tested by;: 28881
3 48
i
N
L -50 -
g RMS LIMIT CdlBm
R e o
B 3
&
— 7B ‘ 2 PO Yoo pdrtet s
| 5 _ =
-B@
9@
1 18
Frequency (GHz)
fange (623 REUABU Ref/attn  Datifvg Mods Sweep Pte fups/fode Fosition Fange (82) R/ Ref/Attn  Detifvg Mok Susep Fls  Foupsiode Position
18718 HC-6dB) /M 208 AR/ Aug(RHS) e/ " b 368 dege 165
laLJL SUWON Lab Chamber 1 2821 Jon 25 19:15:29
: Rodicted Emissions
8 Froject Number: 4783754188
-1 Client:Samsung
Config:EUT
Mods:6-186_UWE_Ant!_CHI
-28 Tested by:20881
O OSSOSO
5 4B
E
o
5 -5@ -
- =M IMIT B
2
8 -cp
=)
o
-7B | e
o a
=14l
E15]
g 18 8
Frequency (GHz)
Ronge (6Hz) RRUABU Ref/Atin  Det/fvg Moo Sesp Pte fSupe/tbds  Fosition Fange (82) [EET Ref/flin  Det/fug Moo Suep Pis  Foups/tode Fosition

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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Trace Markers

warker requency i'e:a:ém?n')g bet s117_oo168717 Jen— st Cor. 8) Com. Fact. (48) uwe_crs_ ) cé:ﬁ‘n?’ Rus LT (@) ergn [ I
1 9.657 -84.32 RMS 37.2 -23.6 -15.6 11.8 18 -72.72 -41.3 -31.42 108 165 H
12.321 -85.3 R -21. -15. 2 -71.96 -61. -10.66 360 165 H
16.974 -87.0: R 4 -17. 2 -66.85 -61. -5.55 144 165 H
9.666 -84.4! R -23. 18 -72.75 2 -31.45 216 165 v
12.321 -85.3 R -21. 2 -71.99 K -10.69 180 165 Vv
6 17.01 -86.92 RMS 416 -17.9 15.6 118 2 -66.82 -61.3 -5.52 288 165 \

RMS - RMS detection
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TX Antenna 2 LDS

CHANNEL, CH9
HORIZONTAL RESULT

_UL SUWON Lab Chomber | 2821 Jan 25  19:38:13
a :
H Rodicted Emissions
Praject Number:4785754188
B Client:Somsung
Config:EUT
Mods : O-18G_LILB_Ant2_CHI
2 Tested by;: 28881
3 -8
5
N
c -5@ -
2 RMS LIMIT CclBm
- L e am——E———————————
K] B
N 3
/-
_TP] 1 '3 sreanenn e e e T
| @ - - o
-86
=l5]
i 8
Frequency (GHz)
Range (6123 [ Fef/attn  Dat/fvg Mode Sucep Pto  fups/fode  Fosition Farge (6tz) [0 Ref/Attn  Det/vg Hods Sucep Fle  ®upsifode  Position
1:9-18 1M(-6dB) /M 2848 AJER Avg(RHS B/ 16 X 324 dege 165 o
_UL SUWON Lab Chomber | 2821 Jan 25 19:38:13
Radiated Emissions
Praject Number:4789754188
I Client: Somsung
Config:EUT
Mode : 3-186_UWB_Ant2_CHI
L Tested by: 20881
PR =
A_l
s
& -5d . .
- RMS LIMIT (dBm)
s
T L e
5]
= o
78 ; 2
-86
9@
9 18 18
Frequency (GHz)
Renge (GFz) FEW/BN Fef/Attn  Dst/Avg fode Sueep Ftz Swpe/fods  Poeition Range (6Hz) FEA/UEH Ref/Aitn  Det/Avg fods Susep Fis  Fsups/Mode  Position

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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Trace Markers

Mieter Corrected

waker [ Freguency reairo oet s117 oouee7ar 096-16GH[ce] it Cor. (48) Con. Fact (@) UWB_CHo_HPFide) Readg RS LT (@8 Mergin A | OO gy
1 9.477 -83.81 RMS 36.9 -23.7 -15.6 118 18 -72.61 413 -31.31 288 165 H
12.762 -85.07 R 9 -22.2 -15.1 N 2 -71.87 - -10.57 180 165 H
17.019 -86.95 R 416 -17.9 -15.1 N 2 -66.85 - -5.55 180 165 H
9.477 -83.84 R 36.9 -23.7 -15. 2 18 -72.64 - -31.34 180 165 v
12.7665 -85.03 R 9 -22.3 -15. K 2 -71.93 - -10.63 144 165 Vv
6 17.019 -86.99 RMS 416 -17.9 -15.6 118 2 -66.89 -61.3 -5.59 144 165 Vv

RMS - RMS detection
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10.2.3. SPURIOUS EMISSION 1164 MHz — 1240 MHz

TX Antenna 1 Patch

CHANNEL, CH9

HORIZONTAL RESULT

HUL SUWOM Lab Chamber 1 2821 Jan 25 28:45:57
Rodicted Emissions
= Froject Number: 4783754188
-8 Client:Samsung
Config:EUT
Mode : T164-1248_UUB_Ant!_CHO
-38 Tested by:2088
—45
5 -66-
5
N
g -75 RMS-LIHIT - (cdBm
T
13 2 3
© —90
© B P S S B s RITIN - I
— 1 P]lﬁ ..........
-128
135
1.164 .24
Frequency (GHz)
Range (G2 FEUABU fef/Attn  Det/Avg Moo Sueep Pt Fups/iods  Fosition farge (Gz) [ Ref/fttn Dot/ Hode Sueep Fls  Fupsitods  Fosition
1:10164-1.24 120 (-5B) /5001-20/B/FD  AUER/Pier Avg(RHS. B o/ NHz 18 M 216 dege 15 ¢
laLJL SUWON Lok Chamber 1 2821 Jon 25 20:45:57
Rodicted Emissions
= Froject Number: 4783754188
-8 Client:Samsung
Config:EUT
Mode : T164-1248_UUB_Ant!_CHO
-38 Tested by:2088
-45
T =1 I il B B s B D il i
E
It
G =75 RMT L IMI T CcdBmd
2
8 -o. 4 o
- a 4 I
— 1 P]lﬁ ..........
—126
135
1.164 .24
Frequency (GHz)
Range (G2 REUABD fef/Attn  Det/Avg Moo S Pt Fups/ibds  Fosition farge (Gz) =] Ref/fttn Dot/ Hode Sueep Fls  Fupsitode  Fosition
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Trace Markers

Mieter Corrected

waker [ Freguency reairo oet s117 oouee7ar 096-16GH[ce] it Cor. (48) Con. Fact (@) Uwe._cH LpFise] Reaan RS LT (@8 vagn | Aemun | HeO | oy
1 1.18247 -82.1 RMS 28.3 -36.8 -15.6 118 2 -94.2 -85.3 -89 288 165 H
20025 -80.4 R -36.8 -15.1 N -92.39 -85. -7.09 252 165 H
22883 -80.3! R -36.7 -15.1 N -91.88 -85. -6.58 72 165 H
18239 -80.7: R -36.8 -15. 2 -92.84 -85. -7.54 180 165 v
20048 -82.4: R -36.8 -15. K -94.33 -85. -9.03 72 165 Vv
6 122799 -82.01 RMS 28.8 -36.7 -15.6 118 2 -93.51 -85.3 -8.21 288 165 Vv

RMS - RMS detection
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TX Antenna 2 LDS

CHANNEL, CH9

HORIZONTAL RESULT

HUL SUWOM Lab Chamber 1 2821 Jan 25 208:82:42
Rodicted Emissions
. Project Number:4783754188
-8 Client:Samsung
Config:EUT
Mode: T 164-1248_ULE_Ant2_CHI
-38 Tested by:20881
_as
5 -6d
5
N
5 -75 RMS L IMIT - CdBmd
T
s 1 2 3
© —90 1 2
D e, S e Ay - ioba o fhasat ety A bt 0 m "y
— ] P]l% ..........
-128
135
1.164 .24
Frequency (GHz)
Range (G2 FEUABU fef/Attn  Det/Avg Moo Sueep Pt Fups/iods  Fosition farge (Gz) [ Ref/fttn Dot/ Hode Sueep Fls  Fupsitods  Fosition
1:10164-1.24 120 (-5B) /5001-20/B/FD  AUER/Pier Avg(RHS. B s/NHz 18 M 36 dege 169 cm
HUL SUWOM Lab Chamber 1 2821 Jan 25 208:82:42
Radicted Emissions
- Praject Mumker:4789754188
-1 Client:Samsung
Conf ig:EUT
Mode: T164-1248 UWB Ant2 CHI
-8 Tested by: 28681
_as
- 68
Y
e
g =75 RMS - IMIT - tdBmY
;’5
—ag 5
S 4 2 g
—165
-128
135
1.164 1.24
Frequency (GHz)
Fange (GHz) REW/UB Ref/Attn  Det/Avg Hode Smep Ftz fsups/thde  Fozition Range (6Hz) AU Ref/fitn  Det/fvg Hode Sueep Fis  Foups/Mode Fosition
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Trace Markers

Mieter Corrected

Marker il T,a;r‘ﬂ"f Det 3117 00168717 0.96-18GHz[dB] Dist. Corr. (48) Con. Fact. (d8) UWB_CH_LPF(dE] Reaoing RMS LIMIT (d8m) Mg " Hegnt Polaity
T 117207 80.52 RMS %62 3638 156 118 2 92.72 853 742 144 165 H
9504 “80.44 R 36. 15, - o234 85 7.04 216 165 H
1659 8020 R 36. 15, - 6199 85 660 180 165 H
7304 810 R 36. 15, . -94.1 -85 8.8 108 165 v
9642 8116 R 36. 15, : -93.06 -85 7.76 36 165 v
6 121697 8175 RMS 287 368 C156 118 2 “03.45 "853 815 324 165 v

RMS - RMS detection
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10.2.4. SPURIOUS EMISSION 1559 MHz - 1610 MHz

TX Antenna 1 Patch

CHANNEL, CH9

HORIZONTAL RESULT

UL SUUON Lab Chamber | 2021 Jan 25 28:33:05
Rodicted Emissions
- Praject Number:4783754188
-8 Client:Samsung
Config:EUT
Mode : 1559-1618_UWE_Ant!_CHO
-38 Tested by:20881
,/_5
5 -66-
5
N
5 TS| RES TN ¢
.
s -9 ! 2 3
% 8 oy (=) b i bt My " i Il bt ot 2 o N
—_ ] P]IS ..........
=128
135
1.559 .61
Frequency (GHz)
Fange (Grz) /B Ref/Attn  Det/fvg Mode Seeep Fte SSupc/fode Fosition Farge (6tz) [0 Ref/fttn  Det/fng Hode Sueep Fic  Fupsifode Fosition
1:1.559 1 1206 (-68) /508k-28/8/F0  AUER/Fuer AvglRMS. 5. 2a/MHz e A 368 5 o
UL SUMON Lob Chamber 1 2021 Jan 25  2B:33:B5
Rodicted Emissions
- Praject Number:4783754188
-8 Client:Samsung
Config:EUT
Mode : 1559-1618_UWE_Ant!_CHO
-38 Tested by:20881
-45
1
E
I
G TS RES TR A
5 3 -
- 5 =
g o s 2 g
—_ ] P]IS ..........
—126
135
1.559 .61
Frequency (GHz)
Fange (Grz) REUABU Ref/Attn  Det/fvg Mode Sueep Fte SSupc/Mode Fosition Farge (2] FBI/UEY Ref/fttn  Det/fg Hode Sueep Fic  Fupsiode Fosition
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Trace Markers

waner [ Freuency i'e:a:ém?n')g bet s117_oo168717 Jen— st Cor. 8) Conv. Fac. (68) e cé:ﬁ‘n?’ RS LT (@) vagn | g | e gy
1 1.56451 -82.05 RMS 285 -35.9 -15.6 118 3 -92.95 -85.3 -7.65 72 165 H
58277 -82.15 R -35. -15. R - -93.05 -85. -1.75 36 65 H
60006 -80.07 R 4 -35. -15. R - -91.07 -85. -5.77 72 65 H
56461 -81.38 R -35.! -15. 2 R -92.28 -85. -6.98 72 65 \'a
58302 -81.99 R -35.! -15. K R -92.89 -85. -7.59 180 65 \'a
6 1.60016 -81.74 RMS 28.4 -35.9 -15.6 118 3 -92.74 -85.3 -7.44 180 165 %

RMS - RMS detection
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TX Antenna 2 LDS

CHANNEL, CH9

HORIZONTAL RESULT

UL SUUON Lab Chamber | 2021 Jan 25 28:18:19
Rodicted Emissions
- Praject Number:4783754188
-8 Client:Samsung
Config:EUT
Mode : 1559-1618_UUE_Ant2_CHO
-38 Tested by:20881
45
5 -6d
5
N
5 TS| RES TN ¢
.
5 98} -
% PSPy A i pete e i A A e A Mttt ey e o gt Pt i e oy P A
—_ 1 P]l% ..........
=128
135
1.559 .61
Frequency (GHz)
Range (G2 FEUABU fef/Attn  Det/Avg Moo Sueep Pt Fups/iods  Fosition farge (Gz) [ Ref/fttn Dot/ Hode Sueep Fls  Fupsitods  Fosition
1:1.559 1 120 (-5B) /5001-20/B/FD  AUER/Pier Avg(RHS. Sna/MHz e A 36 dege 165 cm
UL SUMON Lok Chamber | 2021 Jan 25 28:18:19
Radiated Emiasions
- Praject Mumber :4785754188
-1 Client:Samsung
Conf ig:EUT
Mode: 1559-1610_UWB Ant2 CHS
-8 Tested by: 26681
45
- 68
Y
I
S TSRS LR LT
% 5 &
- 4
CIREL, 4 3 °
-185
=128
135
1.559 1.61
Frequency (GHz)
Fange (GHz) REW/UB Ref/Attn  Det/Avg Hode Smep Ftz fsups/thde  Fozition Range (EHz) AU Ref/fitn  Det/fvg Hode Sueep Fts  Foups/Mode Fosition
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Trace Markers

waner [ Freuency i'e:a:ém?n')g bet s117_oo168717 Jen— st Cor. 8) Conv. Fac. (68) Uvis_cre Lprioe) %E;EZE")Z“ RS LT (aEm) vagn | g |G gy
1 1.56869 -79.87 RMS 285 -35.9 -15.6 118 3 -90.77 -85.3 -5.47 36 165 H
58445 -81.04 R -35. -15. -91.94 -85. -6.64 288 165 H
59853 -81.54 R 4 -35. -92.54 -85. -7.24 36 165 H
56854 -81.77 R -35.! -92.67 -85. -7.37 0 165 v
58445 -81.71 R -35.! -15. K -92.61 -85. -7.31 180 165 Vv
6 159837 -80.72 RMS 28.4 -35.9 -15.6 118 3 -91.72 -85.3 -6.42 0 165 \

RMS - RMS detection
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10.3. WORST CASE BELOW 1 GHZ

SPURIOUS EMISSIONS 30 TO 1000 MHz

q:UL SUWON Lab Chamber | 2821 Jon 25 21:22:28
Radicted Emissions - 3 Meters
Praject Number:4789754188
S Client: Somsung
Config:EUT / AC Adopter
_ Mode :Below 16 UUB
= Tested by: 20681
£S5
3
T 55 +
5 ;
N ;
: ’_
£ A5papke e CHE 5
:
3 B
3 1
= s
2511~
‘-M*“‘mem“w f
15[ Wrarestte M""M‘Pr
5
38 188 1888
Frequency (MHz)
Fange (HFz) FEUAUEN Fef/Atin  Dst/fvg fods ) Ptz dups/fode  Fosition Flarge (Hz) B Ref/Attn  Det/fvg fods Susep Fiz  5ups/fode  Pozition
1:38-1800 | D(-68)/ IR IBT/10 PEOK/LogPur—Vides  1ESnsec(futo) 18 MAXH B-%0degs H
ql:UL SUWON Lab Choamber | 2821 Jan 25 21:22:28
Radicted Emissions - 3 Meters
Praject Number:4789754188
S Client: Somsung
Config:EUT / AC Adopter
- s : : : : | [Mode 1Below_16_UUB
75 ; ; ; ; e “{Tested by: 20881
65 ............
T == WSS USRNSSR SOV SOUMNOOS WSOOO: SO SO OOOoooooo s SSSUs oo oPOTOOOOS SONOOOUOOSRNOOON PPRRSSRUUTON USPORSSUROON OSSOSO SOUSUOOON SUVNOE SO SO
g 55
; ’_
(9
a
= A5 QPR TR TR CHB !
T
3 4q
I L e tiiii
el
3 | 5
25 Sesaeet a.
Mk . Al iy b,
B Y TV WY PUT RS .,l WW.V‘
5 | I ; i MR et N i
5
38 188 1888
Frequency (MHz)
Range (M) FEUEN Fef/Atin  Dat/vg otk = Pi= fups/fode  FPosition Farge (i) [N Rei/fiin  Detifivg Mok Susep Pls  Fupsifode  FPosition

VERTICAL

Page 41 of 45

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15F(04)
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: 4789754188-E10V1 DATE: FEB 05, 2021
FCC ID: ASBLSMG996JPN

Below 1GHz Data

Trace Markers

Marker Frequency RheA:t;‘iehrg Det VULB9163_750 Below_1G[dB] cher;edciLegd QPK Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) (dBuv) (dBuv/m) (dB) (Degs) (cm)
1 30.582 42.7 Pk 15.8 -30.8 27.7 40 -12.3 0-360 300 H
2 89.558 37.68 Pk 15.7 -29.9 23.48 43.52 -20.04 0-360 200 H
3 185.588 32.11 Pk 16 -28.6 19.51 43.52 -24.01 0-360 100 H
4 30.679 49.4 Pk 15.8 -31 34.2 40 -5.8 0-360 100 V
5 142.52 42.28 Pk 13.8 -29.1 26.98 43.52 -16.54 0-360 100 V
6 455.248 35.39 Pk 22.2 -26.7 30.89 46.02 -15.13 0-360 100 \

Pk - Peak detector
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11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 6t 56 560 to 46
0.5-5 56 46
5-30 G0 S0

" Decreases with the logarithm of the frequency.

RESULTS
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11.1.1. AC Power Line

LINE 1 RESULTS

'\/IUI'I SUWON Lak AC Shield Room 2821 Jan 25 171381
) i i P Conducted RFI Voltage
o Project No:4789754188
Client Name:Somsung
Config:EUT / AC Adopter
Mode:AC_Line_UWB
80 Test by:20881 / AC 128 U, 68 Hz
B
a .
u
5 68— PR T o
3 .
[
S oeqld 3
3 589 2
-
=
B L BB L '’ it ik
S 5
3
7 5 i LT 7 =1 :
38/ & 3 (T i |I|“% )_J £4
I I I iy ) 1
i ‘ . I".'I'W g, m *ﬁ*
il H il ¥ (i ’ |
28y S — L . MMM-.
| - 18
i ) )
- T R e iy .
15 G 38
Frequency (MHz)
Ronge (FRD) FE/ U8 Ref/Aitn Dat/Avg Fods = Fte ¥5wpe/foce  Lobel Fonge (M) AW UEU Ref/fitn  Det/fvg Hode Suzep Ptz $Sups/fads  Lobe

Trace Markers
Range 1: Phase L1 .15 - 30MHz

. CFR 47 CFR 47
Frequency Meter 101836 Wit -pg g og ~ COmected  ooebART  Margin @ FCCPART  Margin
Marker (MH?2) Reading  Det S(dB) Reading 5 cja6s 8 (dB) 15 Class B (dB)
(dBuv) EX_L1[dB] (dB(uVolts)) op AV
1 .159 40.44 Pk 9.9 1 50.44 65.52 -15.08 - -
2 159 19.25 Av 9.9 1 29.25 - - 55.52 -26.27
3 402 38.77 Pk 9.9 2 48.87 57.81 -8.94 - -
4 405 20.99 Av 9.9 2 31.09 - - 47.75 -16.66
5 .666 24.2 Pk 9.9 2 343 56 217 - -
6 .666 7.29 Av 9.9 2 17.39 - - 46 -28.61
7 1.035 20.53 Pk 9.8 .3 30.63 56 -25.37 - -
8 1.035 6.05 Av 9.8 .3 16.15 - - 46 -29.85
9 1.308 19.79 Pk 9.8 3 29.89 56 -26.11 - -
10 1.308 5.13 Av 9.8 3 15.23 - - 46 -30.77
11 3.087 17.5 Pk 9.8 3 27.6 56 -28.4 - -
12 3.09 2.61 Av 9.8 3 12.71 - - 46 -33.29
Pk - Peak detector
Av - Average detection
Quasi-Peak Emissions
Range 1: Phase L1 .15 - 30MHz
Meter i Corrected  CFR 47 FCC . CFR 47 FCC )
Fr?&‘fz';cy Reading Det 12;8?3—[2;\[2;" CAE'(‘ dEB")OS Reading PART 15 M(f‘jg'])'” PART 15 M(‘Zg’)'”
(dBuV) — (dB(uVolts)) Class B QP Class B AV
40275 31.78 Qp 9.9 2 41.88 57.8 -15.92 - -
Qp - Quasi-Peak detector
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LINE 2 RESULTS

'\/IUU SUWON Lak AC Shield Room 2821 Jan 25 171381
) i i P Conducted RFI Voltage
o Project No:4789754188
[ Client Mams:Somsung
Config:EUT / AC Adopter
: Mode:AC_Line_UWB
S : Test by:20881 / AC 128 U, 68 Hz
S e s
. I
5 68 - PR T o
o
2
o
@
o

Frequency (MHz)

Renge (HHz) REU/ B Rai/Aitn  Dat/fvg Mode Swesp Ptz d5pe/Mode  Label Fonge (Miz) RBLUBU Ref/Bttn  Det/fvg Hode Susep Fts #aups/fode Lobe
2:.15-38 (-l / -] Ple/fv 18n=/ 3kHz 9358 1/URE Phase

Trace Markers
Range 2: Phase N .15 - 30MHz

Meter " Corrected CFR 47 . CFR 47 .
Marker Frequency Readin Det 101836_Wit CABLELOS Readin FCC PART Margin FCC PART Margin
(MH2) 9 h EX_N[dB] S(dB) 9 15 Class B (dB) 15 Class B (dB)
(dBuV) (dB(uVolts)) op e
13 162 41.05 Pk 10 1 51.15 65.36 -14.21 - -
14 162 19.8 Av 10 1 29.9 - - 55.36 -25.46
15 .393 38.33 Pk 9.9 2 48.43 58 -9.57 - -
16 .393 20.87 Av 9.9 2 30.97 - - 48 -17.03
17 .669 22.69 Pk 9.9 2 32.79 56 -23.21 - -
18 .684 7.48 Av 9.9 2 17.58 - - 46 -28.42
19 1.023 23.58 Pk 9.8 3 33.68 56 -22.32 - -
20 1.044 6.05 Av 9.8 3 16.15 - - 46 -29.85
21 1.302 23.71 Pk 9.8 3 33.81 56 -22.19 - -
22 1.305 7.18 Av 9.8 3 17.28 - - 46 -28.72
23 2.754 21.02 Pk 9.8 3 31.12 56 -24.88 - -
24 2.748 5.79 Av 9.8 3 15.89 - - 46 -30.11
Pk - Peak detector
Av - Average detection
Quasi-Peak Emissions
Range 2: Phase N .15 - 30MHz
Frequency RMe;‘.a' 101836_With  CABLELOS CO"‘ZC.“Sd CFRATFCC  ppargin  CERATFCC o gin
(MHz) eading Det EX_N[dB] S(d) Reading PART 15 @) PART 15 (dB)
(dBuV) — (dB(uVolts)) Class B QP Class B AV
.39225 35.24 Qp 9.9 2 45.34 58.02 -12.68 - -

Qp - Quasi-Peak detector

END OF TEST REPORT
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