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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

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

MODEL NUMBER: SCG10

SERIAL NUMBER: R3CNAOBB96L (CONDUCTED);
R3CNC02XCVV (RADIATED);

DATE TESTED: DEC 04, 2020 — FEB 04, 2021;

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C 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:
/l 7
Junwhan Lee Hyunsik Yun
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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DATE: FEB 05, 2021

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.

NS

ANSI C63.10-2013.

KDB 558074 D01 15.247 Meas Guidance v05r02.

3. FACILITIES AND ACCREDITATION

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

results sections.

218 Maeyeong-ro

]

Chamber 1

X] Chamber 2

[ ] 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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4. DECISION RULES AND MEASUREMENT UNCERTAINTY
4.1. METROLOGICAL TRACEABILITY
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

4.3. DECISION RULES

Decision rule for statement(s) of conformity is based on Procedure 1, Clause 4.4.2 in IEC Guide
115:2007.

4.4. 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 3.01dB
Radiated Disturbance, 30 MHz to 1 GHz 4.26 dB
Radiated Disturbance, 1 GHz to 18 GHz 5.90 dB
Radiated Disturbance, 18 GHz to 40 GHz 5.49dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. EUT DESCRIPTION

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

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mod Power Output Power | Output Power
ode
[MHZz] Mode [dBm] [mW]
_ Average 16.036 40.142
Basic GFSK
Peak 16.395 43.601
) Average 10.778 11.962
2 402 - 2 480 Enhanced Pi/4-DPSK
Peak 13.490 22.336
Average 10.785 11.981
Enhanced 8PSK

Peak 13.980 25.003

5.3. 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 unique 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 antenna, with a maximum gain of -1.78 dBi
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5.4. WORST-CASE CONFIGURATION AND MODE

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

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

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

Note: GFSK, Pi/4-DQPSK, 8PSK average Power are all investigated, The GFSK & 8PSK Power
are the worst case. Testing is based on this mode to showing compliance.
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA200 N/A N/A
Data Cable SAMSUNG EP-DR140AWE N/A N/A
I/O CABLE

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

TEST SETUP

The EUT is continuously communicating to the Bluetooth tester during the tests.
Test software enable BT communications.
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SETUP DIAGRAM FOR TESTS (CONDUCTED TEST SETUP)

EUT | Comb&nerl

| Bluetooth Tester |

|

—_—
AN - =

Spectrum Analyzer

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

IAdapter |

AC Main

1)

aan

TT11)
SENS

| Bluetooth Tester
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6. TEST AND MEASUREMENT EQUIPMENT

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

Test Equipment List
Description Manufacturer Model S/N Cal Due
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 750 08-19-22
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 749 08-13-22
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 845 08-13-22
Antenna, Loop, 9kHz-30MHz R&S HFH2-72 100418 10-02-21
Antenna, Horn, 18 GHz ETS 3115 00167211 07-27-22
Antenna, Horn, 18 GHz ETS 3115 00161451 08-15-22
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 08-06-21
Directional Antenna Cobham FPA3-0.8-6.0R/1329 80108-0004 N/A
Directional Antenna Cobham FPA3-0.8-6.0R/1329 110367-0003 N/A
Preamplifier, 1000 MHz Sonoma 310N 341282 08-03-21
Preamplifier, 1000 MHz Sonoma 310N 351741 08-03-21
Preamplifier, 1000 MHz Sonoma 310N 370599 08-06-21
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-03-21
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-03-21
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-04-21
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54170614 08-05-21
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54490312 08-05-21
Average Power Sensor Agilent / HP U2000 MY54270007 08-05-21
Bluetooth Tester TESCOM TC-3000C 3000C000546 08-05-21
Power Splitter MINI-CIRCUITS WA1534 UL001 02-05-21
Attenuator PASTERNACK PE7087-10 A001 08-03-21
Attenuator PASTERNACK PE7087-10 A008 08-03-21
Attenuator PASTERNACK PE7004-10 2 08-04-21
EMI Test Receive, 40 GHz R&S ESU40 100439 08-03-21
EMI Test Receive, 40 GHz R&S ESU40 100457 08-03-21
EMI Test Receive, 3 GHz R&S ESR3 101832 08-03-21
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-03-21
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-03-21
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 08-04-21
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-03-21
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-03-21
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-04-21
High Pass Filter 6GHz Micro-Tronics HPS17542 009 08-03-21
High Pass Filter 6GHz Micro-Tronics HPS17542 016 08-03-21
High Pass Filter 6GHz Micro-Tronics HPS17542 021 08-04-21
LISN R&S ENV-216 101837 08-06-21
Termination WEINSCHEL M1406A TO1 08-05-21
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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7. TEST RESULTS SUMMARY

FCC Part o _— Test
Section Test Description Test Limit Condition Test Result
2.1051, | Band Edge / Conducted
15.247(d) | Spurious Emission -20 dBc PASS
1(?))%11)7 TX conducted output power <21 dBm PASS
15.247 . . > two-thirds of the 20
(@)(1) Hopping frequency separation dB bandwidth Conducted PASS
15.247 . More than 15 non-
(@)(1) i) Number of Hopping channels overlapping channels PASS
15.247 .
Avg Time of Occupanc <8dBm PASS
(@)@)ii) |0 pancy
15.207(a) AC_Po_wer Line conducted Section 11 Power Line PASS
emissions conducted
15.205, : . . .
15.209 Radiated Spurious Emission < 54dBuV/m(Av) Radiated PASS
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8. MEASUREMENT METHODS

20dB BW : ANSI C63.10, Section 6.9.2
99% BW : ANSI C63.10, Section 6.9.3

HOPPING FREQUENCY SEPARATION : ANSI C63.10, Section 7.8.2

NUMBER OF HOPPING CHANNELS : ANSI C63.10, Section 7.8.3

AVERAGE TIME OF OCCUPANCY : ANSI C63.10, Section 7.8.4

OUTPUT POWER : ANSI C63.10, Section 7.8.5.

Out-of-band EMISSIONS (Conducted) : ANSI C63.10, Section 7.8.6, 7.8.8

Out-of-band EMISSIONS IN NON-RESTRICTED BANDS: ANSI C63.10, Section 6.

Out-of-band EMISSIONS IN RESTRICTED BANDS : ANSI C63.10, Section 6.

AC Power Line Conducted Emission : ANSI C63.10-2013, Section 6.2.
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9. ANTENNA PORT TEST RESULTS

LIMITS

None; for reporting purposes only.

PROCEDURE

ON TIME AND DUTY CYCLE

ANSI C63.10, Section 11.6 : Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mod On time | Period | Duty Cycle Duty Cycle 1/T Minimum VBW
ode
[msec] [msec] [%] Correction Factor[dB] [kHz]
2 400 ~ 2 483.5 MHz Band
Bluetooth 2.884 3.750 76.91 1.14 0.35
—ﬁ Keysight Spectrum Analyzer - Swept SA @\i‘\é‘
RL [ RF [s00 pC | CORREC | | SENSE:INT] [ ALIGN AUTD | 03:06:19 PM Dec 04,2020
| #Avg Type: RMS TRACE 3456
PNO: Fast +~»— 1rig: RF Burst TYPE|WAARAAAAAE
IFGain:Low Atten: 40 dB DET|P
10 dBidiv. Ref 30.00 dBm
Log
200
10.0
0.00
-10.0
200
-30.0
-40.0
500
-60.0
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 10.00 ms (20001 pts)
[FRMoDHTROSC] X ] v | FUNCTION ] FUNCTONWDTH FUNCTION VALUE -
1 N t 3.751 ms 16.19 dBm
2 A t (4) 2.884 ms (A) 0.28dB
3 A1 t (A) 3.750 ms (A) 0.16 dB
4
6
6
7
8
9
10
11 e
MSG STATUS
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9.2. 20 dB AND 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

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

RESULTS
9.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION
20 dB 99%
Frequency
Channel Bandwidth Bandwidth
[MHz]

[MHz] [MHz]

0 2 402 1.044 0.867

39 2 441 1.045 0.892

78 2 480 1.045 0.866

Worst 1.045 0.892

9.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

20 dB 99%
Frequency . :
Channel Bandwidth Bandwidth
[MHz]

[MHz] [MHz]

0 2 402 1.296 1.165

39 2 441 1.305 1.164
78 2 480 1.305 1.164
Worst 1.305 1.165
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9.2.3. Bandwidth Plot

GESK

Ceyight Spectrum Anstyee - Octopied BW = Cesiopt Spectnam Amslyees - Oecupied BN =r
L W T _ComReC | N T 12:43:02 PM Feb 02, 2021 kL F 5 D L ENSE INT AT 12:48:48 PM Feb 02, 2021
Center Freq: 2402000000 GHz Radio Std: None ‘Conter Freq: 2.402000000 GHz. Radio Std: None
a. Trig: Free Run AwglHeld: 1001100 - Trig: Free Run
HFGain-Low #Arten: 30 dB Radio Device: BTS WFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 30.00 dBm 10 dBldiv Ref 30.00 dBm
Log Log
|
Center 2.402 GHz Span 3 MHz Center 24026H2 " span3MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms [#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 22.6 dBm Occupied Bandwidth Total Power 12.5 dBm
908.03 kHz 867.39 kHz
Transmit Freq Error 9.366 kHz OBW Power 99.00 % Transmit Freq Error 16 Hz OBW Power 99.00 %
x dB Bandwidth 1.044 MHz xdB .20.00 dB x dB Bandwidth 075.7 kHz x dB -20.00 dB
jusc sTaTUS - Frans)
. 0 H
20 dB bandwidth / 0 CHANNEL 99% bandwidth / 0 CHANNEL
Keysight Spectrum Anshyzer - Occupied BW o @ Keysight Spectrum Anslyzer - Dccupied BW [E=mr3
AL i s i 124327 PFeb 02, 2001 R T - ot i 120038 e 02, 2021
| Center Freq: 2.441000000 GHz Radio Std: None ‘Center Freq: 2.441000000 GHz Radio Std: None
s Trig: Free Run AvglHold: 1001100 s Trig: Free Run
HFGainLow #Atten: 30 dB Radio Device: BTS WFGain:Low #Anen: 30 dB Radio Device: BTS
10dEidy_ Ref 30.00 dBm 10de/die Ref 30.00 dBm
Log Log
|
Center 2441GHz Span 3 MHz
Center 2.441 GHz Span 3 MHz
#Res BW 30 kHz VEW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #8weep 100 ms
Occupled Bandwidth Total Power 23.1 dBm Occupied Bandwidth Total Power 13.0 dBm
907.28 kHz 892.06 kHz
Transmit Freq Error 2154kHz  OBW Power 99.00 % Transmit Freq Error -5.357 kHz  OBW Power 99.00 %
x dB Bandwidth 1.045 MHz xdB .20.00 dB x dB Bandwidth 1.013 MHz x dB -20.00 dB
psc STATUS - rans
. 0 H
20 dB bandwidth / 39 CHANNEL 99% bandwidth / 39 CHANNEL
Keysight Spectrum Anshyzer - Occupied BW o @ Keysight Spectrum Anslyzer - Dccupied BW [E=mr3
AL i s i 124017 PFeb 02, 2001 R T - ot i 124027 e 02,2020
| Center Freq: 2.480000000 GHz Radio Std: None ‘Center Freq: 2.480000000 GHz. Radio Std: None
s Trig: Free Run AvglHold: 1001100 s Trig: Free Run
HFGainLow #Atten: 30 dB Radio Device: BTS WFGain:Low #Anen: 30 dB Radio Device: BTS
10dEidy_ Ref 30.00 dBm 10de/die Ref 30.00 dBm
Log Log ‘ ‘
Center 248GHz Span 3 MHz
Center 2.48 GHz Span 3 MHz
#Res BW 30 kHz VEW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 21.9 dBm Occupied Bandwidth Total Power 11.7 dBm
909.33 kHz 866.37 kHz
Transmit Freq Error 8.245kHz  OBW Power 99.00 % Transmit Freq Error 7.620kHz  OBW Power 99.00 %
x dB Bandwidth 1.045 MHz xdB 20,00 dB x dB Bandwidth 1.013 MHz x dB 20.00 dB
- STATUS i STATUS
. 0, H
20 dB bandwidth / 78 CHANNEL 99% bandwidth / 78 CHANNEL
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8PSK

memmw-oﬂwm
"L . s

~ Center Freq: 2402000000

. Trig: FresRun

s

1245:46 FHEeb 02, 2021
GHz Radio Std: None
AvglHold: 1001100

[E=mr
12:47:45 PM Feb 02, 2021
Radia Std: None

Kepsight Spectrum Anyze: - Occupied B
AL T T

‘Center Freq: 2.402000000 GHz

s Trig: Free Run

#Anen: 30 dB Radio Device: BTS

smarus|

#FGain-Low #Atten: 30 dB Radio Device: BTS W#IFGain:Low
10dsidiv___ Ref 30.00 dBm 108/l Ref 30.00 dBm
Log Log '
Center 24026Hz " span3MHz
Center 2.402 GHz Span 3 MHz
#Res BW 30 kHz VEW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 18.2 dBm Occupied Bandwidth Total Power 7.13 dBm
1.1673 MHz 1.1647 MHz
Transmit Freq Error 14.063 kHz ~ OBW Power 99.00 % Transmit Freq Error 12.027kHz  OBW Power 99.00 %
x dB Bandwidth 1.206 MHz xdB 20,00 dB x dB Bandwidth 1.244 MHz x dB -20.00 dB
ec —

20 dB

99% bandwidth / 0 CHANNEL

bandwidth / 0 CHANNEL

p—
anwmwroﬂwy
AL R I

“Center Freg: 2441000000

e
124620 PMFeb 02, 2021

aHz Radio S1d: None

[E=E
12:47:33 PM Feh 02,2021
Radio Std: None

—
Keyight Spectrum Analyzer - Gecupied BV
kL R Si5 D I

Cnter Freq: 2441000000 GHz
n

smarus|

a. Trig: Free Run AwglHeld: 1001100 —+ Trig: Free Ru
HFGain-Low #Arten: 30 dB Radio Device: BTS WFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 30.00 dBm 10 dBldiv Ref 30.00 dBm
Log Log ‘
‘ i

Center 2.441 GHz Span 3 MHz. Center 2.441 GHz Span 3 MHz.
L#iRes BW 30 kHz VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 18.4 dBm Occupied Bandwidth Total Power 7.55 dBm

1.1684 MHz 1.1640 MHz
Transmit Freq Error 7440kHz ~ OBW Power 99.00 % Transmit Freq Error 3667 kHz  OBW Power 99.00 %
x dB Bandwidth 1.305 MHz xdB 20,00 dB x dB Bandwidth 1.278 MHz x dB -20.00 dB
sc —

20 dB bandwidth / 39 CHANNEL

99% bandwidth / 39 CHANNEL

STATUS

Keysight Spectrum Anshyzer - Occupied BW =l Keysight Spectrum Anslyzer - Dccupied BW [E=mr3
RL R RES ENSE:IN ALLGN Al 12:46:40 PM Feb 02, 2021 RL F [ NSEINT N AT 12:47:24 PMFeb 02, 2021
| Center Freq: GHz Radio Std: None ‘Center Freq: 2.450000000 GHz Radio Std: None
s~ Trig: Free Run AvglHold: 100100 s Trig: Free Run
HFGain-Low #Arten: 30 dB Radio Device: BTS WFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 30.00 dBm 10 dBldiv Ref 30.00 dBm
Log Log
e das G ’ RERIERREIEPyperere
Center 2.48 GHz Span 3 MHz enter z pan 3 MHz
[#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms #Res BW 30 kHr VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 17.5 dBm Occupied Bandwidth Total Power 6.61 dBm
1.1688 MHz 1.1640 MHz
Transmit Freq Error 1.242kHz  OBW Power 99.00 % Transmit Freq Error 2.343kHz  OBW Power 99.00 %
x dB Bandwidth 1,305 MHz xdB .20.00 dB x dB Bandwidth 1.276 MHz x dB -20.00 dB
oo an

20 dB bandwidth / 78 CHANNEL

99% bandwidth / 78 CHANNEL
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9.3. HOPPING FREQUENCY SEPARATION

LIMITS

FCC §15.247 (a) (1)
RSS-247 (5.1) (b)

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

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

TEST PROCEDURE

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

RESULTS
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9.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

B Keysight Spectrum Analyzer - Swept SA @@/@
RL | RF [s0e DC | CORREC | | SENSE:INT] | ALIGN AUTO | 01:17:55 PMFeb 02,2021
#Avg Type: RMS TRACE 3456
PNO: Wide -»— T1rig: FreeRun Avg|Hold: 100/100 TYPE|M WA
IFGain:Low Atten: 40 dB DET|?
AMkr2 1.000 00 MHz
jodeidiv__Ref 30.00 dBm 0.012dB
og
00 ’
0o
0.oo
-100
200
300
-40.0
500
600
Center 2.441000 GHz Span 3.000 MHz
Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts
IMSG STATUS

HOPPING FREQUENCY SEPARATION PLOT

9.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION
E Rarigh Soectm Aoty Swept o5
RL [ RF |s00 bC [ CORREC | | SENSE:INT] | ALIGN AUTO | 01:37:43 PMFeb 02,2021
#Avg Type: RMS TRACE! 3456
PNO: Wide —»— 1rig: FreeRun Avg|Hold: 100/100 TYPE[M ¥
IFGain:Low Atten: 40 dB DETT MR
AMkr2 Hz

10 dBidiv ~ Ref 30.00 dBm
Log

1.00000 M
0.087 dB

200

o0

0.00

-10.0

200

-30.0

-40.0

Center 2.441000 GHz

Res BW 300 kHz #VBW 300 kHz

Sweep 2.667 ms (20001 pts

Span 3.000 MHz

IM SG STATUS

HOPPING FREQUENCY SEPARATION PLOT
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9.4. NUMBER OF HOPPING CHANNELS

LIMITS

FCC §15.247 () (1) (iii)
RSS-247 (5.1) (d)

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

TEST PROCEDURE

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

RESULTS

Normal Mode: All Channels Observed
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9.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Kopiai Specvam Rrahes~Swept A T [y T e e
AL | & lsag 0C | oo SEnsenT]| ALIGN ALTD 01:17:03 PMFe 02, 2021 AL W 508 oc | cowec SenseanT e | 2
#Avg Type: RMS TRecE[ T e #Avp Type: RIS
PNOiFast -+~ Trig: FreeRun AvglHold: 1001100 T M O, w‘m e Trig: FreeRun AvalHold: 1001100
IFGain:Low Atten: 40 dB BT IFGain:Low Atten: 40 dB
10 defdiv - Ref 30,00 dBm 10 dB/div - Ref 30.00 dBm
Log Log
0
200
o0
s
Start 2.40000 GHz Stop 2.43000 GHz,
Start 2.39000 GHz Stop 2.49000 GHz
iRes B 300 kHz #VBW 300 kHz Sweep_1.333 ms (20001 pts) rRes BW 300 kHz FVBW 300 kHz Sweep 1.333 ms (20001 pts
= -
100 MHz Span 30MHz SPAN, SEGMENT 1 OF 3
Mﬂmwmml’ﬂr-m?ﬁ Keysight Spectrum Analyzer - Smept SA.
R | % sa oc | cows G| AIGh AT L w500 b | comec SoeEnT a0 | w150
#Avg Type: RMS #Avg Ty RMS
= w!,,_ v Trig: FreeRun Povg Hol: 1007100 S w‘m s Trig: FreeRun Avaitiord: 100100
IFGain:Low Atten: 40 dB IFGain:Low Atten: 40 dB
10 dBrdiv - Ref 30.00 dBm ‘0 deidiv - Ref 30.00 dBm
Log 5
0
200
0.4
w00
Start 2.46000 GHz Stop 2.48200 GHz
Start 2.43000 GHz Stop 246000 GHz
[#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) [FRes BI 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts
s~ sTATUS i [franss
30MHz SPAN, SEGMENT 2 OF 3 30MHz SPAN, SEGMENT 3 OF 3
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9.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Juse

—
[ ———Ty (eS| Nersght Specinum Anshyze - Swepl Sk
AL | % sam 0c | come ALIGH AUTO 0134127 PMFeb 02, 2021 AL AF__ 502 DC | COWREC ]
] #Avg Type: RMS TRAoE[1 23 15 6 ] #Avg Type: RMS
PROFast -»- Trig:FreeRun Avg|Hold: 10000 TR My FRG:Wide ~»- Trig: FreeRun AvglHold: 100100
IFGain:Low Atten: 40 0B oet IFGain:Low Atten: 40 dB
10 dBrdiv - Ref 30.00 dBm 10 aBidiv - Ref 30.00 dBm
Log Log
0
200
10
600
Start 2.40000 GHz Stop 2.43000 GHz.
Start 2.39000 GHz ‘Stop 2.49000 GHz
sRes B 300 KHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) [#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
ssssss e sTaTus
30MHz SPAN, SEGMENT 1 OF 3

" Avg Type:RMS

Ffzﬁghwmw—wﬂ i
AL — : e

AvgiHold: 100100

BHG: Wide —»- Trig: Free Run
IFGaincLow Atten: 40 4B

= Keyaight Spectrum Analyz: - Smept 3. = [ [t
T INT] 01:33:47 PM Feb 02, 2021 RL AF 500 DC CORREC_ SENSE:INT AIGKAUTD | 01:40:38 PMFeb 02, 2021
56 T #Avg Type. RMS TRAC
G-Wide -+- Trig:FreeRun AvglHold: 1001100 e

PNO: Wi
1FGain:Low Atten: 40 6B

div  Ref 30.00 dBm

110 dB/div
Log

Ref 30.00 dBm

10 dBidiv
Log

Start 2.43000 GHz

Stop 2.46000 GHz!
Sweep 1.333 ms (20001 pts)

Stop 2.48200 GHz.

Start 2.46000 GHz

#VBW 300 kHz Sweep 1.333 ms (20001 pts)

#VBW 300 kHz

[#Res BW 300 kHz
0

#Res BW 300 kHz
usa

30MHz SPAN, SEGMENT 2 OF 3

30MHz SPAN, SEGMENT 3 OF 3
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9.5. AVERAGE TIME OF OCCUPANCY

LIMITS

FCC §15.247 () (1) (iii)
RSS-247 (5.1) (d)

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

TEST PROCEDURE

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

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

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

RESULTS
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9.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
GFSK Normal
DH1 0.379 32 0.121 0.4 -0.279
DH3 1.635 16 0.262 0.4 -0.138
DH5 2.883 12 0.346 0.4 -0.054
DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 0.8 seconds [sec] [sec] [sec]
GFSK AFH
DH1 0.379 8 0.030 0.4 -0.370
DH3 1.635 4 0.065 0.4 -0.335
DH5 2.883 3 0.086 0.4 -0.314
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Fepzight Spectrum Analyzer - Swept SA- o | 5 [l Kepzight Spectrum Ansyzer - Swept S |- jnkc

AL R [sia 0 | comeec | EnsENT ALGN AUTO 03:23:07 PMFeh 02,2021 AL w_ [sin bC | comeer | SENSE INT] ALTGN ATO 01:19:01 PMFeh 02, 2071
Trig Delay743.d s #Avg Type: RMS. TRacE] B | #Avg Type: RMS [
NG Fast ——  THG:RF = NG Wide —— Trig: FreeRun TreE|w
IFGainLow Atten: 40 dB. oerl 1FGainLow Atten: 40 dB oer|P
AMkr2 379.2 ps
10 dBjgiy  Ref 30.00 dBm -0.47 dB 10 dBjdiv  Ref 30.00 dBm
Log Log
r
L 4

100 i
100 -100

i i

i 1t

i T

i i

£0.0 60.0
[Center 2.441000000 GHz Span 0 Hz [Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 500.0 s (20001 pts)| [Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts)
= sranus = Stamus)

PULSE WIDTH - DH1

OBSERVATION PERIOD - DH1

PULSE WIDTH — DH3

Kepaight Spectrum Anslyzer - Swept SA. = s Keysight Spectum Anslyzer - Swept 54 =R
RL 3 s10DC | comeeC_| SENSEINT] ALTGH AT 01:22:07 PMReb 02,2071 AL 3 500 bc | comsee | SENSE ] A1GH AUTO 01:19:33 PMFeb 02, 2021
Trig Delay674.4 s #Avg Type: RMS TRACE] 53 #Avg Type: RMS TRACE] G
PNO: Fast —+—  Trig: RF Burst i | PNO: Wide —+—~ Trig: FreeRun TYPE Wi
IFGain:Low Atten: 40 48 oeTl IFGainLow Atten: 40 d8 perlP
AMkr2 1.635 ms
10 dBigiv Ref 30.00 dBm -0.20 dB 10dziav  Ref 30.00 dBm
Log Log
a
L4
10.0 -10.0
e 60
Center 2.441000000 GHz Span 0 Hz [Center 2441000000 GHz Span 0 Hz
IRes EW 8 MHz HVBW 50 MHz Sweep 2.000 ms (20001 pls! IRes BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts]

OBSERVATION PERIOD — DH3

Keyaght Spectrum Analyzer - Seept Sh.
RL B [50

P lht Spectnum Ansiyter - SweplSA. = e

R | F  [s& o | comec ST T Amnamo [ 01:21:25 PMFsb 02,2021 n_oc | comec | [ senseann ATGH ATD
] Trig Delay382 4 s #Avg Type: RMS TRecell 345 & #Avg Type: RMS
PNO: Fasi —s—  Trig: RF Burst T BNO Wide —+ Trig: FreeRun
G ow Atten: 40 dB e fos Atten: 40 48
AMKr2 2.883 ms|
10 dBidiv  Ref 30.00 dBm -0.46 dB 10ceidiv  Ref 30.00 dBm
Log Log
a
v

00 100,
100 100

10 i

i i

i T

Y

i« 1

eno 500
[Center 2.441000000 GHz Span 0 Hz [Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 3.800 ms (20001 pls! IRes BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts)

PULSE WIDTH - DH5

OBSERVATION PERIOD — DH5
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9.5.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
8PSK Normal
DH1 0.385 32 0.123 0.4 -0.277
DH3 1.636 16 0.262 0.4 -0.138
DH5 2.887 12 0.346 0.4 -0.054
DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 0.8 seconds [sec] [sec] [sec]
8PSK AFH
DH1 0.385 8 0.031 0.4 -0.369
DH3 1.636 4 0.065 0.4 -0.335
DH5 2.887 3 0.087 0.4 -0.313
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ereight Spectrum Analyzer - Swept SA_ ==~ ey aght Spectrum Anslyzsr - Swrept SA. == |
AL W [sie o | coreec | SENSENT ALTGN AUTO 03.23:55 PMFeb 02,2021 AL W si0 oc | comec | Sensean] ATGH ATO 01:27:24 Phreh 02,2021
| Trig Delay768.4 ps #Avg Type: RMS. R EERET] #Avg Type: RMS AcE- 3 18 £
NG Fast e Trig: RF Burst e NG Wide —— Trig: FreeRun TreE W
IFGainLow Atten: 40 dB. oerl 1FGainLow Atten: 40 dB oer|P
AMkr2 385.4 ps
0 dBidiv Ref 30.00 dBm 123d 10 Eidiv Ref 30.00 dBm
Log Log
100 -ng
i
LI
£0.0 60.0
[Center 2.441000000 GHz Span 0 Hz [Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 500.0 jis (20001 pts) [Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts)

PULSE WIDTH - 3-DH1

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - 3-DH1

Kepaight Spectrum Anslyzer - Swept SA. = s Keysight Spectum Anslyzer - Swrept. =R
RL " [si0 oc | coReec | SENSEINT] ALTGH AT 01:24:35 PMFb 02,2071 RL % (500 bC | cormec | SENSE ] A1GH AUTO 013711 PFeh 02,2071
| Trig Delay668.d us #Avg Type: RMS TRacE[ 315 € #Avg Type: RMS TReCE[ > 315 B
PNO: Fast —+—  Trig: RF Burst i PNO: Wide —+—~ Trig: FreeRun TYPE Wi
I Gainil ow Atten: 40 0B o] IEGainiLow Atten: 40 d8 perlP
AMkr2 1.636 ms
10 dBigiv Ref 30.00 dBm 1.06 dB 10dziav  Ref 30.00 dBm
Log Log
10.0 -10.0
i
e 60
Center 2.441000000 GHz Span 0 Hz [Center 2441000000 GHz Span 0 Hz
IRes EW 8 MHz HVBW 50 MHz Sweep 2.000 ms (20001 pis! #VBW 300 kHz Sweep 3.160 s (20001 pts]

IRes BW 300 kHz

PULSE WIDTH — 3-DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - 3-DH3

Rr g gt Aalgeer - ST O = e TErao SpEtt Raalyess = Srep o
R | m  [so oc [ comec | ST T Amnamo [ 01:28:42 PHFsb 02,2021 AL R[50 DC | comeec | [ senseann ATGH ATD
] Trig Delay3240 s #Avg Type: RMS TRecell 345 & #Avg Type: RMS
PNO: Fast - TrI9: RF Burst PNO: Wide —+—  Trig: FreeRun
G ow Atten: 40 dB e fos Atten: 40 48
AMKr2 2.887 ms|
10 dBidiv  Ref 30.00 dBm 1.16 dB 10ceidiv  Ref 30.00 dBm
Log Log
100 100
eno 500
[Center 2.441000000 GHz Span 0 Hz [Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 3.800 ms (20001 pls! IRes BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts)

PULSE WIDTH - 3-DH5

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD = 3-DH5
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9.6. OUTPUT POWER

LIMITS

§15.247 (b) (1)
The maximum antenna gain is less than 6 dBi, therefore the limit is 21 dBm.

TEST PROCEDURE
The transmitter output is connected to a spectrum analyzer the analyzer bandwidth is set to a value
greater than the 20 dB bandwidth of the EUT.

RESULTS

9.6.1. BASIC DATA RATE GFSK MODULATION

Frequency Output Power Limit Margin

Channel
[MHz] [dBm] [dBm] [dBm]
0 2 402 15.988 21.000 -5.012
39 2 441 16.395 21.000 -4.605
78 2 480 15.274 21.000 -5.726
Worst 16.395 21.000 -4.605

9.6.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION

Frequency Output Power Limit Margin

Channel
[MHz] [dBm] [dBm] [dBm]
0 2 402 13.413 21.000 -7.587
39 2 441 13.490 21.000 -7.510
78 2 480 12.156 21.000 -8.844
Worst 13.490 21.000 -7.510

9.6.3. ENHANCED DATA RATE 8PSK MODULATION

Frequency Output Power Limit Margin

Channel
[MHz] [dBm] [dBm] [dBm]
0 2 402 13.980 21.000 -7.020
39 2 441 13.934 21.000 -7.066
78 2 480 12.873 21.000 -8.127
Worst 13.980 21.000 -7.020

Page 29 of 57
UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C(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 Verification Services Inc.




REPORT NO: 4789754188-E5V1
FCC ID: ASBLSMG996JPN

DATE: FEB 05, 2021

9.6.4. OUTPUT POWER PLOTS

v —— p———Ty [E=mn ere i Spectnom Asyzer - SmeptSA.
AL | % lsan 0c RE SENSENT] ALIGN AUTD 06:20:06 PMDec 3L, 2020 Al W 1508 DC | COWREC SEvsEan] ALTGH AUTD
#Avg Type: RMS TRACE] 3056 ‘ #Avg Type: RMS
WO Fast -+~ Trig: FreeRun AvglHold: 1001100 e M it FNOFast ~»- Trigi FreeRun AvglHold: 100100 |
IFGain:Low Atten: 40 dB BT IFGain:Low Atten: 40 dB o
Mkr1 2.401 890 0 GHz Mkr1 2.402 107 0 GHz
0 dBidiy__Ref 30.00 dBm 15.988 dBm jodrsay Ref 30.00 dBm 13.413 dBm
%8 %
) ‘ 4
x 200
0 YY) — |
200
0.4
y
) 500
Center 2.402000 GHz Span 10.00 MHz
Center 2.402000 GHz Span 10.00 MHz
#Res B 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts) #Res BIW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
- STATUS, [ STATUS
GFSK, 0 CHANNEL Pi/4-DPSK, 0 CHANNEL
=y T et Yo g Spechum falyer - g S T T e Tetm]
AL | s san 0c | come SENsENT] o 06:20:43 PMDac 31, 2020 Al W 1502 DC | COWREC Seusan] Ao A0 05 2151 PMDEc 31, 2020
#Avg Type: RMS Trace[ 15 e | ‘#Aug Type: RVIS SR o
PNOiFast ~e-  Trig: FreeRun AvglHold: 1001100 = ‘ RO Tast e Trig: FreeRUn AvglHold: 100100
IFGain:Low Atten: 40 dB BT IFGain:Low Atten: 40 dB
Mkr1 2.441 161 5 GHz Mkr1 2.441 162 § GHz
Jodeiai Ref 30,00 dBm 16.395 dBm [0 desdi__Ref 30.00 dBm 13.490 dBm
og g
x 100
0 Y] — R
200
o0
y
oo
.
Center 2.441000 GHz Span 10.00 MHz
Center 2.441000 GHz Span 10.00 MHz
#Res B 3.0 MHz HVBW 50 MHz Sweep 1.333 ms (20001 pts) #Res BW 3.0 MHz FVBW 50 MHz Sweep 1.333 ms (20001 pts)
™ rams
GFSK, 39 CHANNEL Pi/4-DPSK, 39 CHANNEL
[Ty Lo [ 2 Keysight Spectrum Anelyze: - Swept SA ENGECT
AL | A [0 0C | COME SENSEINT] ALTGN ALTO 04:20:55 PHliac 31,2020 RL W [sos oc | comec SENEEaNT ALTGH AITD__] o 31,200
#hvg Type: RMS ol 1 e s i #Avp Type: RIS 5456
WO Fost ~+e Trig FreeRun AvglHold: 100100 = FRoTost v~ Trig:FresRun AvglHold: 100400
IFGain:Low Atten: 40dB BT IFGain:Low Atten: 40 dB.
Mkr1 2.479 941 5§ GHz Mkr1 2.480 156 5 GHz
0 deidiy__ Ref 30,00 dBm 15.274 dBm [0 devdiv__Ref 30.00 dBm 12.156 dBm
og *
" 20
00
0 |
200
o0
Y
i 500
Center 2.430000 GHz Span 10.00 MHz
Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts) #Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
po STATUS, msa STATUS.
GFSK, 78 CHANNEL Pi/4-DPSK, 78 CHANNEL
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mmw_nnn-»w-w?n [E=SEEN Kepsight Spectrum Analyze: - Swept SA.
AL | & 5 [ SENSE.INT] 61 AUTD 06:23:44 PMDac 31,2020 RL 500 DC | COAREC SENSEINT ALTGN AUTO__|
Avg Type: RMS TRACE[] 33156 ] #Aug Type: RMS
PNO:Fast -+~ Trig: FreeRun Avg|Hold: 1001100 b ' FNG: Fast ~»- Trig: FreeRun AvglHeld: 100100
IFGain:Low Atten: 40 4B o IFGain:Low Anten: 40 dB
Mkr1 2.402 008 5 GHz Mkr1 2.440 980 5 GHz
Joderaiv_ Ref 30.00 dBm 13.980 dBm [0 deidi__Ref 30.00 dBm 13.934 dBm
og
, I |
200
0.0
600
Center 2.441000 GHz Span 10.00 MHz
Center 2.402000 GHz ‘Span 10.00 MHz
4Roa BW 3.0 MHz AVEW 50 MMz Sweep 1.333 ms (20001 pte) #Res BW 3.0 MHz #HVBW 50 MHz Sweep 1.333 ms (20001 pts)
poss, . sTATUS p= prans
8PSK, 0 CHANNEL 8PSK, 39 CHANNEL
P Spotvi Ay Sutp R T e
RL AE 500 DC SENSE:INT, ALTGN AUTO. [ 06:22:47 PM Det 31, 2020
Iz S 6

|
PHO: Fast

- Trig: FreeRun

Ref 30.00 dBm

IFGain:Low

Atten: 40 dB

#Avg Type: RS
AvglHold: 100100

Mkr1 2.480

10 dBldiv
Log

Fali]

Span 10.00 MHz

Center 2.480000 GHz
#Res BW 3.0 MHz

#VBW 50 MHz

Sweep 1.333 ms (20001 pts)

usc

8PSK, 78 CHANNEL
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9.7. AVERAGE POWER
LIMITS

None; for reporting purposes only

TEST PROCEDURE

Measurements perform using a wideband RF frame average power sensor.
The cable assembly insertion loss and duty cycle correction factor was entered as an offset in
the power sensor to allow for direct reading of power.

RESULTS

9.7.1. BASIC DATA RATE GFSK MODULATION

Frequency AV power AV power
Channel
[MHZz] [dBm] [mW]
0 2 402 15.626 36.526
39 2 441 16.036 40.142
78 2 480 14.773 30.012
9.7.2.ENHANCED DATA RATE PI/4-DQPSK MODULATION
Frequency AV power AV power
Channel
[MHz] [dBm] [mW]
0 2 402 10.738 11.852
39 2 441 10.778 11.962
78 2 480 9.465 8.840

9.7.3.ENHANCED DATA RATE 8PSK MODULATION

Frequency AV power AV power
Channel
[MHz] [dBm] [mW]
0 2 402 10.683 11.703
39 2 441 10.785 11.981
78 2 480 9.527 8.968
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9.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
Limit = -20 dBc

TEST PROCEDURE

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

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

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

RESULTS
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9.8.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

SPURIOUS EMISSIONS, NON-HOPPING
Xeprgt Specm Arates - Sl S =TS Tersg Spearm by SweSA - =T
R | & [sie oc | comec | SensEanT Ao | 12:51:00 PMFsh 82,2001 kL W sin bC | Come o 01110116 PHFeh 62, 2001
#Avg Type: RMS. el 35 8 #Avg Type:RMS Tnace| 55
RO Wde -+ Trig: FreeRun AvglHold: 1001100 T G Fost ~e-  Trig: FreeRun TYPE(h
IFGain:Low Atten: 40 dB oer| IFGainiLow 4048 OET
Mkr1 2.397 373 0 GHZ] MKr2 26.273 0 GHZ
[0 deidiv_Ref 30.00 dBm -39.316 dBm 10 dsici_Ref 30.00 dBm -29.05 dBm|
og 5
&
)
y [
10.0
)0
| Start 30 MHz Stop 26.50 GHz.
#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
i . e ooe] Tt s L runcrion | Runciowwornl__Fuschokvawe i}
i N f 2.402 4 GHz 16.21 dBm
= f 262730GHz 2905 dBm
00 3
4
5
Gl 5
8
H
[Center 2,400000 GHz Span 10.00 MHz 12
4Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)| .
[ Terwra) s smanus
Keysight Spectrum Anshyzer - Swept 5A. = Keysght Spectrum Analyzes - Swept 54
RL % [sin oc | coeec | =i T AtGkauTo 12:50:15 PMFab 12,2021 RL w oo oc ALLGN AT o
#Avg Type: RMS. el s s #Avg Type: RMS
BHO-Wide - Trig: FreeRun AvglHold: 1001100 = : G Fost ~e-  Trig: FreeRun
IFGainiLow Atten: 40 dB ol IFGainiLow Atten: 40 dB
Mkr1 2.441 003 00 GHZ Mkr2 26.310 1 GHz
[0 giiv__Ref 30.00 dBm 17.276 dBm 10 dsici_Ref 30.00 dBm -29.26 dBm|
og
'y
¢
)
Y . [
10.0
)6
; Start 30 MHz Stop 26,50 GHZ
#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
" |Prelvosdirasal 5 T % T FUNcrion T Foucrowworel___Fcronvave
1 N T 2.440 8 GHz 16.27 dBm
2 N 1 253101GHz 2926 dBm
500 3
4
5 =
L3
c00 H
L]
5
Center 2441000 GHz Span 5.000 MHz| i
[#Res BW 100 kHz FVBW 300 kHz Sweep 2.667 ms (20001 pts)| .
= prer s smanus

IN-BAND REFERENCE LEVEL

o |la

ey gt Spectum Ansyee - Suegl S TS Heysght Spectrum Analyae: - Swest 54
AL W [sie oc | comkec SenseanT ALl AUTO 12:54:07 PHFeb 02, 2021 R W [sin o ALIGH AT
I #Avg Type: RMS TRece] T3 18§ H#Avg Type: RMS
NG Wide ——  Trio: FreeRun AvglHold: 1001100 el NG Fust s Trig: FreeRun
1 Gain:Low Atten: 40 dB il IFGaln:Low Adten: 40 d8
Mkr1 2.483 677 5 GHzj MKkr2 26.445 7 GHz
1ogeseis_ Ref 30.00 dBm -39.741 dBm 10 e Ref 30.00 dBm -28.96 dBm)
og s
)
= : %
4 " s
100
10
| Start 30 MHz Stop 26.50 GHz.
H#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts|
0 ¢ i woce TRel so [ Funcrion L Fukctichwotkl Fukcianvave
1 N 1 2479 B GHz 1492 dBm
w2 N f 26,4457 GHz -28.96 dBm
e 3
4
6
L]
£0.0 7
2
9
[Center 2.483500 GHz Span 10.00 MHz| 1?
[#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) v
occ Sranus] wsa amarus

78 CHA

NNEL BANDEDGE
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SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

Xeight Spectnum Analycer - Swepl 51
RU R [sia 0 | comeec |

ALGN AUTO
#Avg Type: RMS
AvglHold: 100100

PNO: Wide ——  Trig: FreeRun
FFGainiLow Atten: 40 45

;\E‘SEK iv_ Ref 30.00 dBm

ST e

Yeyeight Speciar Anshyze - Swept 54
AL % [s0n D | comsec |

S le e
Tk a1 321 21

#Avg Type: RMS

ﬂ‘ujgsu iv_ Ref 30.00 dBm

Wide —— Trig: FreeRun AvglHold: 1001100
L

tten: 40 a8

H]
>

60.0

600

[Center 2400000 GHz

[#Res BW 100 kHz HVBW 300 kHz

yyyyyyy

Sweep 5.333 ms (20001 pts)

[Center 2483500 GHz
[#Res BW 100 kHz

Span 10.00 MHz,

Span 10.00 MHz

#VBW 300 kHz Sweep 5.333 ms (20001 pts)

LOW BANDEDGE

HIGH BANDEDGE
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9.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

SPURIOUS EMISSIONS, NON-HOPPING

o R Al R TiC =T e e —
RL__| = [s00 oc | comec | SensENT T aanam | T3.00:57 PMFeb 03,2071 AL W [sia o | =
#Avg Type: RMS. e ey #Avg Type: RMS
BNO:Wide >~ Trig: FreeRun AvglHold: 100/100 = PO Fast e Trig: FreeRun
IFGainiLow Atten: 40 dB i IFGainiLow Atten: 40 dB
Mkr1 2.397 456 0 GHZ Mkr2 26.214 1 GHZ
[0 giiv__Ref 30.00 dBm -39.815 dBm 10 dsicii_Ref 30.00 dBm -28.82 dBm|
og
i
it A i Al prpe " iy oy
0.0
start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
" 0 | Prelvosdirasal 5 T % T FUNcTion T Fucrowworel___Fhcronvave
Il 1 N T 2402 4 GHz 949 dBm
2l N 1 26.2141GHz -28.82 dBm
H
L]
w00 H
8
9
Center 2.400000 GHz Span 10.00 MHz .
[#Res BW 100 kHz H#VBW 300 kHz Sweep 5.333 ms (20001 pis! . B
s o) s E—

0 CHANNEL BANDEDGE

Keraight Specinum Analyzer - Swepl SA. o Kesght Specirum Anslyzes - Swept 54
AL R [sia 0 | comeec | SENSEINT ALTGh ATO 03:00:28 PMFeb 02, 2021 RL w_[so o ALLGH AT u
#Avg Type: RMS i BEEREE) #Avg Type: RMS
NG Wide ——  Trig: FreeRun AvglHold: 100100 i NG Fust e~ Trig: Free Run
1 Gain:Low Atten: 40 d5 bl IFGaln:Low Adten: 40 d8
Mkr1 2.441 003 25 GHZ Mkr2 26.277 0 GHz
0 dBiaiv__Ref 30.00 dBm 11.542 dBm 106d Ref 30.00 dBm -28.74 dBm|
og og
@
100
i
; | Start 30 MHz Stop 26.50 GHz
X #Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
o | Prvosmtsal % T v T Fukcron JRncrowworl ___Fscronveoe |
B 1 N 1 2.440 B GHz 11.20 dBm
N f 26.2770 GHz 2874 dBm
0.0 3
4
5 =
£0.0 :
8
9
[Center 2.441000 GHz Span 5.000 MHz, 1?
[#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts) 7
= sranus wsa sTatus

IN-BAND REFERENCE LEVEL

Xeprgt Specm Arates - Sl S =TS Tersg Spearm by SweSA -
R [ m [sie oc | comec SENsEaNT T e [ 03:03:8 PFSb 02,2021 AL W [sin oc | come = ALIGH AT
I #Avg Type: RMS TRacE] 345 6 #Avg Type: RMS
PNGWide ~+—  Trig: FresRun AvglHold: 1001100 T G Fust e~ Trig: FreeRun
IFGain:low Atten: 40 d5 oer| IFGain:Low Atten: 40 dB8
Mkr1 2.485 434 0 GHZ|
[0 gekiv_Ref 30.00 dBm -39.078 dBm [0¢e/d__Ref 30.00 dBm
og
]
o 6
. pr——
100
0
. Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts|
i . I L [ I S R N ) TR
I 1N f 2.479 8 GHz 10.57 dBm
f N 1 262667 GHz 2789 dBm
500 3
4
5
0.0 ;
8
9
[Center 2,483500 GHz Span 10.00 MHz 12
[#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) v 3
oec wsa —

78 CHANNEL BANDEDGE
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SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

Xeight Spectnum Analycer - Swepl 51
RU R [sia 0 | comeec |

ALGN AUTO
#Avg Type: RMS
AvglHold: 100100

PNO: Wide ——  Trig: FreeRun
FFGainiLow Atten: 40 45

;\E‘SEK iv_ Ref 30.00 dBm

ST e

Yeyeight Speciar Anshyze - Swept 54
AL % [s0n D | comsec |

S le e
Tk a1 12:59 21

#Avg Type: RMS

ﬂ‘ujgsu iv_ Ref 30.00 dBm

Wide —— Trig: FreeRun AvglHold: 1001100
L

tten: 40 a8

H]
>

60.0

600

[Center 2400000 GHz

[#Res BW 100 kHz HVBW 300 kHz

yyyyyyy

Sweep 5.333 ms (20001 pts)

[Center 2483500 GHz
[#Res BW 100 kHz

Span 10.00 MHz,

Span 10.00 MHz

#VBW 300 kHz Sweep 5.333 ms (20001 pts)

LOW BANDEDGE

HIGH BANDEDGE
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10. RADIATED TEST RESULTS
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.

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 45~5.15 14.47 ~ 145
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
4125~ 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 9.3~9.5 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 ~335.4 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 815.209. At frequencies equal to or less than 1000 MHz, compliance with the
limits in §15.209 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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REPORT NO: 4789754188-E5V1 DATE: FEB 05, 2021
FCC ID: ASBLSMG996JPN

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 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; the video bandwidth
is set to 3 MHz for peak measurements.(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.)

For band edge measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the
video bandwidth is set to 3 MHz for peak measurements and 1/T (on time) for average
measurement.

GFSK =1/T =1/0.002884S = 347Hz.

The minimum VBW was 347Hz, but test receiver(ESU40) couldn’t set value 347Hz. Due to this
reason, testing VBW was set to 500Hz(Worst cases).

The spectrum from 1GHz 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: 4789754188-E5V1
FCC ID: ASBLSMG996JPN

DATE: FEB 05, 2021

10.1.

10.1.1.

BANDEDGE (0 CHANNEL)

TRANSMITTER ABOVE 1 GHz

HORIZONTAL RESULT

BLUETOOTH BASIC DATA RATE GFSK MODULATION

UL SUWON Lak Chamber 2

125
Restricted Bondedge
- Project Mumber:4789754188
115 Clisnt:Somsung
Config:EUT / AC Adopter
o Mode:BT_GFSK_BE H_2482 )
185 Tested by:288381 / AC 128 U, 6B Hz i
i
95
El
£ {‘
]
I
5
T
=
>
J
@
3

45 43
35
2.3 TD. SMH=/ > 415
Frequency (GHz)
Ronge (G U/ VBN Raf/fttn Dat/Avy Pode Sesep Pte  W5wps/Mods  Fasition | Range (G0 [ Ref/Bttn  Det/fug Mode Suzep Pt f5ups/foda  Fosition
11Z31-2.415 MC-6d82/3M 112/8 FEA/LogPur-Uides  Srmeclfistol G901 HEKH 126 degs § 1-2.4 MC-BcB) /608 PERK i ] it 1 .
Meter Corrected
Frequency Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker Reading Det 3117_00168724 10dB_ATT[dB] Reading Polarity
(GHz) prey (@Buvim) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
1 *2.39 41.69 Pk 31.9 -20.3 53.29 - - 74 -20.71 126 278 H
2 *2.38145 43.96 Pk 31.9 -20.4 55.46 - - 74 -18.54 126 278 H
3 *2.39 30.26 VALT 31.9 -20.3 41.86 54 -12.14 - - 126 278 H
4 *2.38875 30.91 VALT 31.9 -20.3 42.51 54 -11.49 126 278 H

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

Pk - Peak detector

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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VERTICAL RESULT

'\"b” SUWON Lak Chamber 2 2821 Jan 11 13:32:18
2
Restricted Bandsdge
- Project Mumber:4789754188
15 Client:Samsung
Config:EUT / AC Adopter
Mode:BT_GFSK_BE_U_2482
185 Tested by:28881 / AC 120 U, 60 Hz
95 1 E—
5 85 JLLL
2
|9
O
= 75
z
3
B e e
=z
55 Average Limit (dBull/m S h ,,,,,,,
- DY TR N TSR R T TV YW T TR Y 2 T o A Pl b i
45 5
e
S St S0t O Ot O SOt SO
2. 31 8. 5MHz/ 2.415
Frequency (GHz)
Renge (G REU/EY Raf/fttn Det/Avy Pode Sesep Fie  Wupefok  Fosition | fengs (5D FEM/UB Ref/Rttn  Det/fvg Hode Suzap Ptz f5ups/fode  Fosition

Trace Markers

Meter Corrected - - - -
Frequency Average Limit Margin Peak Limit PK Margin Azimuth Height .
Marker (GH2) F:de;:\\n,)g Det 3117_00168724 10dB_ATT[dB] (nge)/r:rg‘) (dBuvim) @B (@Buvim) @B (degs) om) Polarity
1 *2.39 40.32 Pk 31.9 -20.3 51.92 - - 74 -22.08 202 359 \
2 *2.34938 45.29 Pk 31.8 -20.5 56.59 - - 74 -17.41 202 359 \4
3 *2.39 30.76 VALT 31.9 -20.3 42.36 54 -11.64 - - 202 359 \
4 *2.38942 31.06 VALT 31.9 -20.3 42.66 54 -11.34 - - 202 359 \%

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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BANDEDGE (78 CHANNEL)

HORIZONTAL RESULT

UL SUWOM Lak Chamber 2 2821 Jan 11 14:87:56

Restricted Bandsdge

Project Number:4789754188
Client:Samsung

~ Config:EUT / AC Adopter

i Mods:BT_GFSK_BE_H_2480

185 /-x Tested by:28881 / AC 120 U, 60 Hz

zontal

CdBL/m) Hari

45 |
i esmim e P e
1 SO SO Ot St SO SOUNOP PSS S SOSNOT SRS SO
2.46 8. 3MH=z/ 2.563
Frequency (GHz)
Renge (GHz) B/ VB Ref/fttn  Det/Avg Pode Swesp Ptz Eswpe/lode  Fasition | Ronge (6H2) FEH/UB Ref/fitn  Det/Avg Hode Suzep Fts  #aups/fode  Fosition
112 463 563 INC-E@)/ M 112/5 FEAK/Logfur-Uides  Bmeecliuba) 901 KEKH 119 dege | -2 5 HC-Ech) /566 PEiiK j0456a/RBU 8081 119 degs 1
Meter Corrected
Frequency Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker (GHz) Tj;(:c)g Det 3117_00168724 10dB_ATT[dB] (iéi\‘;llnrr?) dBuvim) @8) (@Buvim) @8 (Degs) cm) Polarity
1 *2.48351 40.16 Pk 32 -20.2 51.96 - - 74 -22.04 119 143 H
2 *2.48359 44.04 Pk 32 -20.2 55.84 - - 74 -18.16 119 143 H
3 *2.48351 31.9 VALT 32 -20.2 43.7 54 -10.3 - - 119 143 H
4 * 2.48356 32.02 VALT 32 -20.2 43.82 54 -10.18 - - 119 143 H

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

Page 42 of 57

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C(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 Verification Services Inc.
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VERTICAL RESULT

'\"b” SUWON Lak Chamber 2 2821 Jan 11 151118
2
Restricted Bandsdge
. Project Number:d4789754188
15 Client:Samsung
Config:EUT / AC Adopter
{ Mode:BT_GFSK_BE_U_248@
185 I Tested by:28881 / AC 120 U, 60 Hz
o s 1 e i e e
— !
5 85 |
2
|9
O
= 75 |
E
3
2 65 b e bR
\TE |
Bverage Limit CdBul/m) 2 ;
55 ,,,,,,,,,,,,,,,,,,,,,,, PP P . H H O S
TP T Y AL V| o R IR T T R e o ‘:WMMMWNWMM“' i
Newit HH Y K " M
45 H i
- (5=
S St S0t O Ot O SOt SO
2.46 8. 3MHz/ 2.563
Frequency (GHz)
Renge (Grz) U/ VW Raf/fttn Det/Avy Pode Sesep iz Wups/Mode  Fasition | Aenge (GHD) FEWUB Ref/Rttn  Det/fvg Hode Suzep Ptz f5ups/fode  Fosition
Trace Markers
Meter Corrected ] - - -
Frequency Average Limit Margin Peak Limit PK Margin Azimuth Height )
Marker @H) F:deggw\n,)g Det 3117_00168724 10dB_ATT[dB] (»:;Swg) (@Buvim) @) (@Buvim) @) (begs) ) Polarity
1 *2.48351 40.14 Pk 32 -20.2 51.94 - - 74 -22.06 216 334 \
2 2.5281 43.74 Pk 32.1 -20.2 55.64 - - 74 -18.36 216 334 \
3 *2.48351 31.72 VALT 32 -20.2 43.52 54 -10.48 - - 216 334 \
4 *2.48418 31.56 VALT 32 -20.2 43.36 54 -10.64 - - 216 334 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4789754188-E5V1

FCC ID: ASBLSMG996JPN

DATE: FEB 05, 2021

HARMONICS AND SPURIOUS EMISSIONS

0 CHANNEL RESULTS

"HLUL SUWON Lob Chomber 2 2821 Jon 11 26:08:51
Redicted Emissiaons 3-Meters
. Fi sct Number 1 4789754188
o0 oty
Config:EUT / AL Adapt
Vode | BT_GFSK_HRRM_2482
98 Tested by:2PE81 / AC 128 VU, 68 Hz
2d
: 78
2 &8
g;‘
2d
i) 18
Freguency (GHz)
Tonge 1GFa7 ET Pa7atin Doty fode e Pl Torpaltds Pesition o (60 F Fef/Aiin Dxi/ivg Mok S Fir Voo Failim
"\LUL SULON Lob Chonber 2 2821 Jon 11 28:88:51
Rodioted Emizszians 3-Meters
. Fro ject Number:d789754188
fala! “Client Semaung
Config:E AC Adopter
Mode :BT_GFSK_HARM_2402
2] |Tested by:2BB81 / AC 128 VU, 68 Hz
&/ :
_:} 78 i
2 ca :
Z se o
aghs - L P ibineett
2 o :
= i
3g|
28|
] 18
Freguency (GHz)
Fonge 11 ET Fafitn et/ Fick e Fia Topailids  Fasition e (61 T R/ De/ivg fioks = Fix Fonpaifods Faaitim
Meter Corrected . . - . .
Frequency y N Avg Limit Margin Peak Limit Margin Azimuth Height )
(GH) F\('sgglc)g Det 3117_00168724 3GHz_HP[dB] (5;3(\1/'/22) (dBuvim) (dB) (dBuVim) (@B) (Degs) (cm) Polarity
*4.80368 34.85 PKFH 34.1 -27.7 41.25 - - 74 -32.75 360 100 H
*4.80554 34.68 PKFH 34.1 -27.7 41.08 - - 74 -32.92 360 100 \
7.20916 33.41 PKFH 36.2 -24.9 4471 - - 74 -29.29 360 100 H
7.20475 34.21 PKFH 36.2 -25 45.41 - - 74 -28.59 360 100 \
9.60908 30.95 PKFH 37 -20.8 47.15 - - 74 -26.85 360 100 H
9.61002 31.32 PKFH 37 -20.8 47.52 - - 74 -26.48 360 100 \

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

PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
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39 CHANNEL RESULTS

"\EUL SUWON Lob Chomber 2 2821 Jon 11 20:13:15
Rodiated Emissions 3-Meters
180 [’rn:;:ttj::gtﬁrg_ﬂmj'ﬁ’llﬁﬂ
Canf ig:EUT / AC
i Wode : BT_BFSK_HRRM_2
el | Teated by:2B881 / AC 128 U, 8@ Hz
an}
; 78
o
2 &8
- F L (B ]
Z
268}
a 18
Freguency (GHz)
o 6721 T Rt [ Pk T Tia ot Fanltion Tlrge (01 T Rl =i/ ok S e fopion falm
"\EUL SULON Lob Chamber 2 2821 Jon 11 28:19:15
Rodioted Emizszians 3-Meters
1 i Froject Number:4789754188
T e R e [ T il
Config:EUT / AC Ada
Mode: BT_GFSK_HRR 1
98| ¢ | Tested by:2B881 / AC 120 U, 63 H=z
&0
i ) S USSP SO SO SSSSSSORS SSSSS SSSSS: SN (USSR S
LI
: L (B ]
3
2 =
plsl}
26
Ta 18
Fregusncy (GHz)
e 16H2) FIAE Raf it ek /g Pock E Fio foupe/ids Fosition Forere (6821 FE Re/fin Do/ Mo Sp Fio Voupa/tode Fonition
Meter Corrected - . - . . -
Frequency . . Avg Limit Margin Peak Limit Margin Azimuth Height .
(GH2) Ts;gl\r;)g Det 3117_00168724 3GHz_HP[dB] (3;3(\1;73) (dBuvim) (dB) (dBuVim) (@B) (Degs) (cm) Polarity
*4.88601 35.63 PKFH 34.1 -27.5 42.23 - - 74 -31.77 360 100 H
*4.88166 35.49 PKFH 34.1 -27.5 42.09 - - 74 -31.91 360 100 \
*7.3203 33.39 PKFH 36.1 -24.6 44.89 - - 74 -29.11 360 100 H
*7.32348 33.39 PKFH 36.1 -24.6 44.89 - - 74 -29.11 360 100 \
9.76991 315 PKFH 37.2 -20.5 48.2 - - 74 -25.8 360 100 H
9.7691 31.2 PKFH 37.2 -20.5 47.9 - - 74 -26.1 360 100 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
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78 CHANNEL RESULTS

"\EUL SUWON Lob Chomber 2 2821 Jon 11 26:58:53
Redicted Emissiaons 3-Meters
. Fi sct Number 1 4789754188
60 Pt e
Config:EUT / AC fdapt
Mode : BT_GFSK_HARM_2468
el | Teated by:2B881 / AC 128 U, 88 Hz
an}
; 78
o
2 &8
- f (dBL ]
Z
268}
a 18
Freguency (GHz)
o 6721 T Pa7atin Doty fode T Tl ot Fasltion 1 Forgm (61 T Rl =i/ ok S e fopion falm
"\EUL SULON Lob Chamber 2 2821 Jon 11 28:58:53
Rodioted Emizszians 3-Meters
1 i Froject Number:4789754188
S R e [ ¥ i
Config:EUT / AC Ada
Mode: BT_GFSK_HRR
98| | Tested by:2B881 / AC 120 U, 63 H=z
&0
i ) S USSR SSNSSS SSSSSSOSS SOSSSNSSH SSSSSUSSRS SSSS SUSSSS: SN (USSR S
5 H
= 66} T
: (dBu ] 1
P omasmmvarwnoANN SRS SNSURSNNE NN SRS SN SUP SO
; A 1
@ H
plsl} H
26
e 18
Fregusncy (GHz)
e 16H2) FIAE Raf it ek /g Pock E Fio foupe/ids Fosition Forere (6821 FE Re/fin Do/ Mo Sp Fio Voupa/tode Fonition
Meter Corrected o . - . . -
Frequency . . Avg Limit Margin Peak Limit Margin Azimuth Height .
(GH2) Ts;gl\r;)g Det 3117_00168724 3GHz_HP[dB] (z;z:j/l?"g‘;) (dBuvim) (@B) (dBuVim) (@B) (Degs) (cm) Polarity
*4.95925 35.19 PKFH 34.1 -26.8 42.49 74 -31.51 360 100 H
*4.95873 34.35 PKFH 34.1 -26.8 41.65 74 -32.35 360 100 \
*7.44059 34.18 PKFH 36 -23.6 46.58 74 -27.42 360 100 H
*7.44216 32.99 PKFH 36 -23.7 45.29 74 -28.71 360 100 \
9.92055 30.3 PKFH 37.4 -20.2 47.5 74 -26.5 360 100 H
9.91927 30.16 PKFH 37.4 -20.4 47.16 74 -26.84 360 100 \

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

PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
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REPORT NO: 4789754188-E5V1 DATE: FEB 05, 2021
FCC ID: ASBLSMG996JPN

10.1.2. BLUETOOTH ENHANCED DATA RATE 8PSK
MODULATION

BANDEDGE (0 CHANNEL)

HORIZONTAL RESULT

| osUL_SUWON Lo Chamber 2 2021 Jon 1| 16:00:08
E

Restricted Bondedge

Fraoject Number:4783754188
115 R S Client:Samsung

H Config:EUT / AC Adopter
_ Mode :BT_8PSK_BE H_24B2 .

o s S e s S Tested byi28881 /AC 128 U, 68 Hz [\

(dBul/m) Horizantal

A et A A A Bt
2. 31 18 SMHz/ 2.415
Frequency (GHz)
Range (Grz) RN Fef/atin  Dst/Avg Hodk s fups/Mode  Fosition Range (6z) (=) Ref/fttn Det/fvg Hodk Sussp iz Fiups/fods FPosition
1:2.31-2.418 IHC-6dE) /M N12/5  PERK/LogPur-ideo HH 131 ngs 181 o i MC-6B)/5B8  112/8 Kl 857/ REN BB AR 131 degs 181
Meter Corrected " . "
Frequency Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker Reading Det 3117_00168724 10dB_ATT[dB] Reading Polarity
(GHz) (dBuv) (dBuvim) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
1 *2.39 40.43 Pk 31.9 -20.3 52.03 - - 74 -21.97 131 101 H
2 *2.35267 43.84 Pk 31.8 -20.4 55.24 - - 74 -18.76 131 101 H
3 *2.39 30.51 VALT 31.9 -20.3 42.11 54 -11.89 - - 131 101 H
4 *2.38887 31.1 VALT 31.9 -20.3 42.7 54 -11.3 - - 131 101 H

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

| o5UL_SUMON Lab Cherber 2 2021 Jon |1 16:12:56
L
Restricted Bondedge
Praject Number:4789754188
115 Client:Samsung
Config:EUT / AC Adopter
. Mod=:ET_8PSK_BE U_24@2
185 Tested by:2BB81 / AC 120 U, 68 Hz
95
5 85
5
C
@
575
G
=
3 65
el
EFJA{ eroegs imit Bul mJ é ........ B 1 ' ..........
TRy T P e et A A R R m v st o TN R "y Vi
45 o
a3
35
2. 31 8. 5MHz/ Z2.415
Frequency (GHz)
fange (6rzd FEULABU Fef/Attn  Dat/fvg Mot Sueep Ft=  fupo/fode Fosition farge (Gz) [ Ref/Attn  Det/fvg Hodes Sumep Fils  Fupsifode FPosition
Trace Markers
Meter Corrected
Frequency Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker Reading Det 3117_00168724 10dB_ATT[dB] Reading Polarity
(GHz) ey (@Buvim) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
1 +2.39 4131 Pk 319 203 52.91 74 21.09 215 314 v
2 *2.34523 44.65 Pk 318 205 55.95 - - 74 -18.05 215 314 v
3 *2.39 30.4 VALT 31.9 -20.3 42 54 -12 - - 215 314 \%
4 *2.388 30.94 VALT 319 202 42.64 54 1136 215 314 v

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

Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

Page 48 of 57

UL Korea, Ltd. Suwon Laboratory
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 Verification Services Inc.

FORM ID: FCC_15C(04)



REPORT NO: 4789754188-E5V1
FCC ID: ASBLSMG996JPN

DATE: FEB 05, 2021

BANDEDGE (78 CHANNEL)

HORIZONTAL RESULT

| 25Ul SUWON Lab Chamber 2 2821 Jon 11 15:45:27
25
Restricted Bondedge
Praject Number:4789754188
115 Client:Samsung
Config:EUT / AC Adopter
~ Made:BT_8PSK_BE_H_2480
185 A Tested by:2BB81 / AC 128 U, 68 Hz
Il
e |
£ B85 f ’
5 |
N
C I
4 75 I+
: |
3 B5p- J ;
@
: |

4 t‘ P i1
35
2.46 18 3MHz/ 2.563
Frequency (GHz)
Range (6Fz) REUAEN Ref/attn  Dat/ivy otk Pt fupc/fods  Fosition Farge (Efiz) [ Red/fttn  Det/ivg fiods Susep Fls  Fupsifode FPeition
1:2.46-2.563 1M(-5dB)/3H ns PERK/LagPur—Uideo B821 M 138 degs 192 < 4 M d Ba 112/ EAK a4 BB4%=/RE 1ARI 1 s 192
Meter Corrected
Frequency Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker ©Hz) R(dE;l:\\;!)g Det 3117_00168724 10dB_ATT[dB] (géjsllnng‘) @Buvm) prics (@Buvim) @8 (Degs) m) Polarity
1 *2.48351 40.77 Pk 32 -20.2 52.57 74 -21.43 130 192 H
2 2.53183 44.18 Pk 32.1 -20.2 56.08 - - 74 -17.92 130 192 H
3 * 2.48351 31.15 VALT 32 -20.2 42.95 54 -11.05 130 192 H
4 *2.48356 31.41 VALT 32 -20.2 43.21 54 -10.79 130 192 H

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

Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 4789754188-E5V1 DATE: FEB 05, 2021
FCC ID: ASBLSMG996JPN
) "bl L SUWOMN Lak Chamber 2 2821 Jan 11 15:29: 86
2
Restricted Bandsdge
- Project Number:d4789754188
15 Client:Samsung
Config:EUT / AC Adopter
Mode:BT_BPSK_BE_U_2480
185 Tested by:28881 / AC 128 U, 60 Hz
S e 1
5 85 Jié
2
|9
i
= 75
E
3
(_‘g R S L ST S EE T ST S T
= 5
Average Limit CdBuW/m) ; = |
55 1L srage L s i o B R
e AL BN T e e Y A L o o R e e e T e T T e e
a5 S— | y
5 Cj. a2
35 N N
2.46 8. 3MHz/ 2.563
Frequency (GHz)
Ronge (GHz) REL/LEW Ref/Aitn Det/Avg Fode Swesp Fie  Fpafode  Fasition | Rongs (GO REWVUBU Ref/Attn  Det/fwg hods Suzep Ptz ¥5ups/Mode  FPosition
Trace Markers
Varker Frequency R':::r: et 3117 00168724 Lods_ATTIdB] ‘g’;’a‘;:‘e“ Average Limit Margin Peak Limit PK Margin Azimuth Height polar
(GH2) ( dBuV)g - - ( ﬂBu\//n?) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm) y
1 *2.48351 41.2 Pk 32 -20.2 53 74 21 213 333 v
2 2.52289 44.76 Pk 32.1 -20.1 56.76 - - 74 -17.24 213 333 \
3 *2.48351 30.85 VALT 32 -20.2 42.65 54 -11.35 - - 213 333 \
4 2.54246 31.23 VALT 32.1 -20.1 43.23 54 -10.77 213 333 v

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

Pk - Peak detector

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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HARMONICS AND SPURIOUS EMISSIONS
0 CHANNEL RESULTS

‘H;UL SULON Lob Chonber 2 2821 Jon 11 16:18:44
Rodiated Emissians 3-Meters
. ' Fro ject Number:d789754188
S [ P
Config:EUT / AC Adopter
Mode :BT_8FSK_HARM_2402
2] H |Tested by:2BB81 / AC 128 VU, 68 Hz
2d
: 78
£ 68
2
2d
i) 18
Freguanmcy (GHz)
Fone 16721 T Bef/itin Lat/ivg ok e Fio T/ Foyition e (621 L] Rei/fitn  Dei/fg ok Sumep P oot Foaliion
"HLUL SUWON Lob Chomber 2 2821 Jon 11 16:18:44
: Rodiated Emissians 3-Meters
180 [r?;Ettj::gt\;;_ﬂmj_ﬁ’llﬁﬂ
Config:EUT / AC Adapte
i Vode : BT_BPSK_HARM_2402
98 i Tested by:2BB81 /7 AC 120 U, 68 Hz
a0
_:} 78
> 68
3 58
40 4 P
2 - H
=
38
28|
] 18
Frequency (GHz)
Fonge 1GHa7 ET Fafitn et/ Fick e Fia Topailids  Fasition Forge (67 T R/ De/ivg fioks = Fix Fonpaifods Faaitim
Meter Corrected - . - . .
Frequency . y Avg Limit Margin Peak Limit Margin Azimuth Height )
(GH) Ts;gl\r))g Det 3117_00168724 3GHz_HP[dB] (I:gz(\:lll/r:f‘j) (dBuvim) (dB) (dBuvim) (@B) (Degs) (cm) Polarity
*4.81393 34.82 PKFH 34.1 -27.8 41.12 - - 74 -32.88 360 100 H
*4.81683 34.88 PKFH 34.1 -27.9 41.08 - - 74 -32.92 360 100 \
7.19083 33.74 PKFH 36.2 -24.9 45.04 - - 74 -28.96 360 100 H
7.19293 34.11 PKFH 36.2 -24.9 45.41 - - 74 -28.59 360 100 \
9.62444 31.18 PKFH 37 -20.8 47.38 - - 74 -26.62 360 100 H
9.62301 31.86 PKFH 37 -20.8 48.06 - - 74 -25.94 360 100 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
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39 CHANNEL RESULTS

"\LUL SULON Lob Chamber 2 2821 Jon 11 17:89:13
Rodioted Emizszians 3-Meters
. ! Fro ject Number:d789754188
o [ T
Config:EUT / AC
Mode: BT_BFSK_HRRM_2441
2] H |Tested by:2BB81 / AC 128 VU, 68 Hz
&/
z 79
£ 68
28|
] 18
Freguanmcy (GHz)
Fone 16721 T Bef/itin Lat/ivg ok e Fio T/ Foyition e (621 L] Rei/fitn  Dei/fg ok Sumep P oot Foaliion
"HLUL SUWON Lob Chomber 2 2821 Jon 11 17:83:13
: Rodiated Emissions I-Meters
180 [r?;Ettj::gt:;_ﬂmj'ﬁ’llﬁﬂ
Config:EUT / AC Adapter
H Mode | BT_BPSK_HARM_2441
98 i Tested by:2BB81 /7 AC 120 U, 68 Hz
2d
i 78
g
> gaEl
3 58
46 4 ;_,
- =t
Zi
38
2d
i) 18
Freguanmcy (GHz)
Fomzp G FEE Fef/Bitn  ak /g Pck Er Fis  Topaltids  Fosition e (61 FE Rei/fitn De/fvg ok Sumep P Foupaffos Foaitio
Meter Corrected o . - . .
Frequency . y Avg Limit Margin Peak Limit Margin Azimuth Height y
(GHz) F;:;SC)Q Det 3117_00168724 3GHz_HP[dB] (Zegie;;g) (@Buvim) @B) dBuvim) @B) (Degs) ) Polarity
* 4.88549 35.13 PKFH 34.1 -27.5 41.73 - - 74 -32.27 360 100 H
*4.87887 34.88 PKFH 34.1 -27.7 41.28 - - 74 -32.72 360 100 \
*7.32034 33.41 PKFH 36.1 -24.6 44.91 - - 74 -29.09 360 100 H
*7.32342 34.16 PKFH 36.1 -24.6 45.66 - - 74 -28.34 360 100 \
9.76164 31.37 PKFH 37.2 -20.5 48.07 - - 74 -25.93 360 100 H
9.76432 31.46 PKFH 37.2 -20.5 48.16 - - 74 -25.84 360 100 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
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78 CHANNEL RESULTS

"\EUL SULON Lob Chonber 2 2821 Jon 11 19:18:41
Rodiated Emissians 3-Meters
, i Pro ject Nunber:d789754188
BB ne) £ Da  UE
Config:EUT / AC
Mode: BT_BFSK_HRRM_2488
98| | Tested by:2B881 / AC 120 U, 63 H=z
&/
z 79
£ 68
2
28|
] 18
Freguanmcy (GHz)
Fone 16721 T Bef/itin Lat/ivg ok e oo T Fonition | forge (01 L] Rei/fitn  Dei/fg ok Sumep P oot Foaliion
"\EUL SUWON Lob Chomber 2 2821 Jon 11 19:18:41
Redicted Emissiaons 3-Meters
180 [r?;Ettj::gt:;_ﬂmj'ﬁ’llﬁ&
Config:EUT / AC Adapter
Vode | BT_BPSK_HRRM_
98 Tested by:2PE81 / AC 128 VU, 68 H=z
ad :
5 78 e
5 i
> gaEl +
3 58 !
5 - f
i i
38|
2d
i) 18
Freguanmcy (GHz)
Fomzp G FEE Fef/Bitn  ak /g Pck Er Fis  Topaltids  Fosition e (61 FE Rei/fitn De/fvg ok Sumep P Foupaffos Foaitio
Meter Corrected - " - . .
Frequency ) N Avg Limit Margin Peak Limit Margin Azimuth Height )
Reading Det 3117_00168724 3GHz_HP[dB] Reading Polarity
(GHz) (dBuv) (dBuvim) (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
*4.95926 34.94 PKFH 34.1 -26.8 42.24 74 -31.76 360 100 H
*4.95888 34.9 PKFH 34.1 -26.8 42.2 74 -31.8 360 100 \
*7.44121 33.77 PKFH 36 -23.6 46.17 74 -27.83 360 100 H
*7.43588 32.79 PKFH 36 -23.5 45.29 74 -28.71 360 100 \
9.92003 30.28 PKFH 37.4 -20.3 47.38 74 -26.62 360 100 H
9.91845 30.04 PKFH 37.4 -20.4 47.04 74 -26.96 360 100 \

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

PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
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10.2. WORST CASE BELOW 1 GHZ

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

Jun 1S B7:59: 2€

95r - — — — - - -
Emis=ions - 3 Meter=
o :j‘ 4785754188
e chs |
75 | Tes 4838/ AC 128 U, B8Hz
(5}
El
2 55 =
i
_:.'-hf"\;" /,.,4.(»‘1.’\““l‘.ﬂw.!~x'\m'»«NMMMWMmh . /«WM ‘“4.:-'&“‘
= e
30 - - TEr - - L]
Frequency (MHz)
A R RO B W THG | e e T
gsUL SUWON Lob Chonber 2 _ _ ] _ 2621 Jon 15 @7:53:26
Rad issions - 3 Meters
85 {F
[3
8 =5 =
15
3 £
3 a
2 4
S o 5
2] - - TEE - - TBeA
Freguenc y (MHz)
Forge O3 AR bt Dt/ Focke Gmp P Tpid R Force (] R A fot/ivg e Sap Fio Fapaoin Foaldl o
Below 1GHz Data
Meter Corrected . . . .
Marker Fr?&\i‘ezr;cy Reading Det VULB9163_750 Below_1G[dB] Reading %:l;\l;ml; '\A(Zg;)m /?S':Lg)h H(igl;‘ Polarity
(dBuv) (dBuV/m) 9
1 *130.201 41.5 Pk 14.3 -29.3 26.5 43.52 -17.02 0-360 200 H
2 201.108 39.36 Pk 17.1 -28.4 28.06 43.52 -15.46 0-360 100 H
3 *257.368 40.04 Pk 185 -28 30.54 46.02 -15.48 0-360 100 H
4 59.294 42.47 Pk 18.7 -30.2 30.97 40 -9.03 0-360 100 \4
5 *134.469 42.97 Pk 14 -29.2 27.77 43.52 -15.75 0-360 100 \
6 179.768 49.31 Pk 15.3 -28.7 3591 43.52 -7.61 0-360 100 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Fregquency 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 Gl S0
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.4.

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

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

RESULTS
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11.1.1. AC Power Line Host

LINE 1 RESULTS

. ooUL SUMON Lob AC Shield Room 2821 Jun 25 14:21:27
[a = T |

C
o

| al T i i .
=@ Gl AL i LA |
: T R RRRPRT TR e M

AN YW,

Fonge iz FEIEL Rafhttn  Dat/ig Fock Samap Fis oupaiods  Lobal Forem (W2 FEWBL Rel/ftin  Datfieng Mok Sanap Pz Wapaode  Lebal

Trace Markers

Range 1: Phase L1 .15 - 30MHz

Meter . Corrected CFR 47 . CFR 47 .
Marker Frequency Reading Det 101836_Wit CABLELOS Reading FCC PART Margin FCC PART Margin
(MHz) (dBY) h EX_L1[dB] S(dB) (@Bvos) 15 %iss B (dB) 15 i?/ss B (dB)
1 .18 47.81 Pk 10 2 58.01 64.49 -6.48 - -
2 .18 32.27 Av 10 2 42.47 - - 54.49 -12.02
3 .204 43.92 Pk 9.9 2 54.02 63.45 -9.43 - -
4 .204 20.27 Av 9.9 2 30.37 - - 53.45 -23.08
5 273 40.83 Pk 9.7 2 50.73 61.03 -10.3 - -
6 273 22.34 Av 9.7 2 32.24 - - 51.03 -18.79
7 .303 42.82 Pk 9.8 2 52.82 60.16 -7.34 - -
8 .306 16.81 Av 9.8 2 26.81 - - 50.08 -23.27
9 321 45 Pk 9.8 ) 55 59.68 -4.68 - -
10 .321 26.12 Av 9.8 ) 36.12 - - 49.68 -13.56
11 .399 40.3 Pk 9.9 2 50.4 57.87 -7.47 - -
12 405 19.06 Av 9.9 2 29.16 - - 47.75 -18.59
Pk - Peak detector
Av - Average detection
Quasi-Peak Emissions
Range 1: Phase L1 .15 - 30MHz
Frequency Meter 101836_With CABLELOs  comected  CPRATFCC . o  CFRATRCC ) gin
(MH2) Reading Det EX_L1[dB] S(dB) Reading PART 15 (dB) PART 15 (dB)
(dBuV) (dB(uVolts)) Class B QP Class B AV
.18075 32.65 Qp 10 2 42.85 64.45 -21.6 - -
.30375 30.62 Qp 9.8 2 40.62 60.14 -19.52 - -
.32175 39.1 Qp 9.8 2 49.1 59.66 -10.56 - -
.39975 26.75 Qp 9.9 2 36.85 57.86 -21.01 - -

Qp - Quasi-Peak detector
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LINE 2 RESULTS

JL SULON Lob AC Shield Room 2821 Jon 29 14:21:27

188

Concucted RFT Usltoge
I'\_p»IH 4789754188

tdBlulolte)) Phase

Il" "r""“\ TR M‘*Mwww

AT, WWMMM

| | Ill‘ " W’I“WWMMM
| IJ_ | J l\f ? [ ¥Y . | | |

FEWBL Aeliftin  Dat/ieng Mok Samap Pz Wupaode  Lebal

Trace Markers

Range 2: Phase N .15 - 30MHz

Meter ] Corrected CFR 47 . CFR 47 .
Frequency X 101836_Wit  CABLELOS . FCC PART Margin FCC PART Margin
Marker (MH2) Reading  Det | by (g S(B) Reading 15 Class B (@B) 15 Class B (dB)
(dBuV) - (dB(uVolts))
QP AV
13 .183 43.7 Pk 10 2 53.9 64.35 -10.45 - -
14 .18 24.94 Av 10 2 35.14 - - 54.49 -19.35
15 .252 41.1 Pk 9.7 2 51 61.69 -10.69 - -
16 .252 17.93 Av 9.7 2 27.83 - - 51.69 -23.86
17 .297 40.19 Pk 9.7 2 50.09 60.33 -10.24 - -
18 .297 11.65 Av 9.7 2 21.55 - - 50.33 -28.78
19 .315 42.99 Pk 9.8 2 52.99 59.84 -6.85 - -
20 .315 24.59 Av 9.8 2 34.59 - - 49.84 -15.25
21 .324 43.89 Pk 9.8 2 53.89 59.6 -5.71 - -
22 .324 22.18 Av 9.8 2 32.18 - - 49.6 -17.42
23 402 39.67 Pk 9.9 2 49.77 57.81 -8.04 - -
24 402 19.37 Av 9.9 2 29.47 - - 47.81 -18.34
Pk - Peak detector
Av - Average detection
Quasi-Peak Emissions
Range 2: Phase N .15 - 30MHz
Frequency Meter 101836 With CcaBLELOs ~ comected  CPRATFCC . o CFRATRCC ) gin
(MHz) Reading Det EX_N[dB] S(dB) Reading PART 15 (dB) PART 15 (dB)
(dBuV) (dB(uVolts)) Class B QP Class B AV
31575 36.18 Qp 9.8 2 46.18 59.82 -13.64 - -
.32475 40.13 Qp 9.8 2 50.13 59.58 -9.45 - -
40275 31.1 Qp 9.9 2 41.2 57.8 -16.6 - -

Qp - Quasi-Peak detector

END OF TEST REPORT
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