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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM/WCDMAJ/LTE/5G NR Phone + BT/BLE, DTS/UNII a/b/g/n/ac/ax,
NFC, WPT and UWB

MODEL: SM-S906B/DS

SERIAL NUMBER: R3CR80TBT6V (CONDUCTED);
R3CR80TBVVV (RADIATED);

DATE TESTED: 2021-09-24 ~ 2021-10-29

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:

V4

y /
Junwhan Lee Dexter(Hyunsik) Yun
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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DATE: 2021-11-09

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

X] 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)
36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.02dB
Radiated Disturbance, 30 MHz to 1 GHz 4.05 dB
Radiated Disturbance, 1 GHz to 18 GHz 5.78 dB
Radiated Disturbance, 18 GHz to 40 GHz 5.58 dB

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

4.4. DECISION RULES

Decision rule for statement(s) of conformity is based on Procedure 2, Clause 4.4.3 in IEC Guide
115:2007.
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5. EQUIPMENT UNDER TEST

5.1. EUT DESCRIPTION

The EUT is a GSM/WCDMA/LTE/5G NR Phone + BT/BLE, DTS/UNII a/b/g/n/ac/ax, NFC,
WPT and UWB. 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 Mode Power Output Power Output Power
[MHZ] Mode [dBm] [mW]
) Average 17.740 59.429
Basic GFSK
Peak 18.649 73.266
. Average 17.161 52.012
2402 ~ 2480 Enhanced Pi/4-DPSK
Peak 19.821 95.962
Average 17.178 52.216
Enhanced 8PSK

Peak 20.334 107.994

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 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 ANT 1’s maximum gain of -6.4 dBi and
ANT 2’s maximum gain of -1.9 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.

For Antenna 1, 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.

For Antenna 2, 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.

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.

- Supported PA modes:
ANT.

Pre-Amp. Bluetooth-Dual

ePA
iPA
Since the summed target power of Bluetooth-Dual mode is lower than the target power of ePA
SISO, the test was performed in ePA SISO mode.
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA800 R37N9BV0382HM3 N/A
Data Cable SAMSUNG EP-DN980BBE N/A N/A
/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)

Combiner

| Bluetooth Tester |

l

:

T,
¢

4

CLLTTTT I
%

M=oy

[ Spectrum Analyzer|

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

IAdapxer |

AC Main

| Bluetooth Tester |
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FCC ID: A3LSMS906B

DATE: 2021-11-09

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 2022-08-19
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 749 2022-08-13
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 845 2022-08-13
Antenna, Horn, 18 GHz ETS 3115 00167211 2022-07-27
Antenna, Horn, 18 GHz ETS 3115 00161451 2022-08-15
Antenna, Horn, 18 GHz ETS 3117 00168724 2022-07-27
Antenna, Horn, 18 GHz ETS 3117 00168717 2022-08-15
Antenna, Horn, 40 GHz ETS 3116C 00166155 2022-08-04
Preamplifier ETS 3116C-PA 00168841 2022-08-04
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 2022-08-02
Preamplifier, 1000 MHz Sonoma 310N 351741 2022-08-02
Preamplifier, 1000 MHz Sonoma 310N 370599 2022-08-02
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 2022-08-02
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 2022-08-02
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029168 2022-08-02
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54170614 2022-08-04
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54490312 2022-08-04
Average Power Sensor Agilent / HP U2000 MY54270007 2022-08-04
Awerage Power Sensor Agilent / HP U2000 MY54260010 2022-08-04
Bluetooth Tester TESCOM TC-3000C 3000C000546 2022-08-04
Power Splitter MINI-CIRCUITS WA1534 ULO01 2022-01-27
Power Splitter MINI-CIRCUITS WA1534 UL002 2022-01-27
Attenuator PASTERNACK PE7087-10 A009 2022-08-03
Attenuator PASTERNACK PE7087-10 A001 2022-08-03
Attenuator PASTERNACK PE7087-10 A008 2022-08-03
Attenuator PASTERNACK PE7004-10 2 2022-08-02
EMI Test Receive, 40 GHz R&S ESU40 100439 2022-08-02
EMI Test Receive, 40 GHz R&S ESU40 100457 2022-08-02
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 2022-08-02
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 2022-08-02
Low Pass Filter 5GHz Micro-Tronics LPS17541 019 2022-08-02
High Pass Filter 3GHz Micro-Tronics HPM17543 010 2022-08-02
High Pass Filter 3GHz Micro-Tronics HPM17543 015 2022-08-02
High Pass Filter 3GHz Micro-Tronics HPM17543 020 2022-08-02
High Pass Filter 6GHz Micro-Tronics HPS17542 009 2022-08-02
High Pass Filter 6GHz Micro-Tronics HPS17542 016 2022-08-02
High Pass Filter 6GHz Micro-Tronics HPS17542 020 2022-08-02
LISN R&S ENV-216 101837 2022-08-05
Termination WEINSCHEL M1406A T09 2022-08-03
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 i
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
AC Power Line conducted . Power Line
15.207(a) emissions Section 11 conducted PASS
15.205, : . . diated
15.209 Radiated Spurious Emission < 54dBuV/m(Av) Radiate 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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DATE: 2021-11-09

9. ANTENNA PORT TEST RESULTS

LIMITS

ON TIME AND DUTY CYCLE

None; for reporting purposes only.

PROCEDURE

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

ON TIME AND DUTY CYCLE RESULTS

On time | Period Duty Cycle o187 Cy_cle 1/T Minimum VBW
Mode o Correction
[msec] [msec] [%0] Factor[dB] [kHZz]
2 400 ~ 2 483.5 MHz Band
Bluetooth | 2.887 | 3751 |  76.97 1.14 0.35
Keysight Spectrum Analyzer - 51078 [

[soe bC |

CORREC | [ SENSE:INT] |

ALIGN AUTO |

07:22:07 PMOct 06, 2021

PNO: Fast —+—  1rig: RF Burst

#Avg Type: RMS

TRACE 3456

2 A1 t (A)
3 A1 t (A)
4
5
6
7
8
9

Y
3.748 ms 17.53 dBm
2.887 ms (A) -0.74dB
3.751 ms (A) 0.07 dB

WHMODETRCSC] X | v | FUNCTON
1 N t

IFGain:Low Atten: 40 dB DET|P

1ngBldiv Ref 30.00 dBm

200

oo

o.o0

-10.0

-20.0

30,0

-40.0

-50.0

-60.0
Center 2441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz

FUNCTION WIDTH

ISTATUS

Sweep 16.00 ms (20001 pts)

FUNCTION VALUE
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9.2. 20 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20
dB bandwidth. The VBW is set to =2 RBW. The sweep time is coupled.

RESULTS

9.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Frequency 20 dB Bandwidth
Ant. Channel
[MHZ] [kHZ]
0 2 402 967.3
ANT1 39 2441 1037.0
78 2480 1038.0
0 2402 967.7
ANT2 39 2441 1036.0
78 2480 1036.0
Worst 1038.0

9.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Ant. Channel Frequency 20 dB Bandwidth
[MHZ] [kHz]
0 2 402 1296.0
ANT1 39 2441 1330.0
8 2480 1332.0
0 2 402 1330.0
ANT2 39 2441 1330.0
78 2480 1331.0
Worst 1332.0
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REPORT NO: 4790089626-E5V1 DATE: 2021-11-09

FCC ID: A3LSMS906B

[ ———r Fele [y ——— =
i C o Snse e Gz5.0 MO 10,2020 &L " : Ty G G2:19:35 P03t 10,2021
| Center Freq: 2402000000 GHz Radio Std: None ‘ Center Freq: 2.402000000 GHz Radia Std: None
s Trig: Free Run AvglHold: 1001100 s~ Trig: Free Run ‘Avg[Hold: 100/100
#FGainLow #Atten: 40 dB Radio Device: BTS WFGain:Low #Amen: 40 dB Radio Device: BTS
10d2idy Ref 30.00 dBm 108/l Ref 30.00 dBm
Log Log
Center 2.402 GHz Span 3 MHz Center 2.402 GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 24.5 dBm Occupied Bandwidth Total Power 24.3 dBm
887.07 kHz 888.92 kHz
Transmit Freq Error 3.840 kHz OBW Power 99.00 % Transmit Freq Error 4.956 kHz OBW Power 99.00 %
x dB Bandwidth 967.3 kHz xdB .20.00 dB x dB Bandwidth 967.7 kHz x dB -20.00 dB
= —
sc sranus,
— —
\ight Specimm Anayer- Occupied BN =) Xerigh Speceun Anshzer - 1078 Tl
RL R [ T il [ 02:15:44 PH Oct 10, 2021 RL F 5 D WSE-INT, N ALIT 02:18:57 PM Ot 10, 2021
| Center Freq: 2441000000 GHz Radio Std: None Caenter Freq: 2.441000000 GHz Radia Std: None
ww- Trig: Free Run AwglHold: 100100 —»—  Trig: Free Run Avg|Hold:>100100
#FGain-Low #Arten: 40 dB Radio Device: BTS WFGain:Low #Atten: 40 dl Radio Device: BTS
10 dBidiv Ref 30.00 dBm 10 dBldiv Ref 30.00 dBm
Log Log
Center 2.441 GHz Span 3 MHz Center 2441 GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms,
Occupied Bandwidth Total Power 22.9 dBm Occupied Bandwidth Total Power 21.9 dBm
897.54 kHz 894.52 kHz
Transmit Freq Error 1.754 kHz OBW Power 99.00 % Transmit Freq Error 2.328 kHz OBW Power 99.00 %
x dB Bandwidth 1.037 MHz X dB .20.00 dB x dB Bandwidth 1.036 MHz x dB -20.00 dB

smarus|

20 dB bandwidth / 39 CHANNEL 20 dB bandwidth / 39 CHANNEL

Keysight Spectrum Anshyzr - S1078 =S Yeysight Spectnum Ansyzer - SL078
RL R 0 0 SENSE: Lk ALLG 02:16:30 PH Oct 10, 2021 RL Fi NSEINT, GN Al 02:19:23 PM Ot 10, 2021
| Center Freq: 2.480000000 GHz Radio Std: Nene Center Freq: 2.480000000 GHz Radio Std: None
s Trig: FresRun AvglHold: 1001100 s Trig: FreeRun “AvgiHold: 100/100
HFGainLow #Atten: 40 dB Radio Device: BTS AFGainLow #Amen: 40 6B Radio Device: BTS
10d2idiv__ Ref 30.00 dBm 10 dBldiv Ref 30.00 dBm
Log Log
Center 2.48 GHz Span 3 MHz ICenter 2.48 GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms,
Occupied Bandwidth Total Power 24.1 dBm Occupied Bandwidth Total Power 24.1 dBm
898.07 kHz 896.97 kHz
Transmit Freq Error .79 Hz OBW Power 99.00 % Transmit Freq Error 1.166 kHz OBW Power 99.00 %
x dB Bandwidth 1.038 MHz xdB .20.00 dB x dB Bandwidth 1.036 MHz x dB -20.00 dB

sTATUS

sTATUS

20 dB bandwidth / 78 CHANNEL 20 dB bandwidth / 78 CHANNEL
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REPORT NO: 4790089626-E5V1
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DATE: 2021-11-09

EDR ANT2

eysight Spectrum Anshyzer - S1078 [F==ir Yeysight Spectnum Ansyzer - SL078 ==
"L £ £l AL1GH 02:17:08 M Oct 10, 2021 KL T Tea 02:19:47 P01 10,2021
l Center Freq: 2.402000000 GHz Radio Std: None ] Conter Freq: 2.402000000 GHz Radia $td; None
a. Trig: FreeRun AvglHold: 1001100 - Trig: FreeRun “AvglHold: 100/100
#F GainLow #Aren: 40 4B Radio Davics: BTS MEGain:Low aAtten: 40 4B Radio Device: BTS
10 dBldiv Ref 30.00 dBm ": dBldiv Ref 30.00 dBm
og
Center 2.402 GHz Span 3 MHz Center 2.402 GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms [#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 24.4 dBm Occupied Bandwidth Total Power 23.6 dBm
1.1877 MHz 1.1947 MHz
Transmit Freq Error 2.421 kHz OBW Power 99.00 % Transmit Freq Error 1.500 kHz OBW Power 99.00 %
x dB Bandwidth 1.296 MHz X dB .20.00 dB x dB Bandwidth 1.330 MHz x dB -20.00 dB
w50 —
usc smarus)
[F==ir Yeysight Spectrum Ansyzer - SL078 ==
02:17:32 M 0ct 10, 2021 KL T NSEINT 02:20:31 M0 10,2021
Center Freq: 2.441000000 GHz. Radio Std: None

Keysight Spectrum Anghyzer - 51078
AL R 0c SE-In A
| Center Freq: 2441000000

GHz
AvglHeld: 1001100

Radio Std: Nene

~»- Trig: Free Run

WIF Gain:Lew #Atten: 40 dB

‘AvglHold: 1001100

Radio Davice: BTS

x dB Bandwidth

smarus|

s Trig: Free Run
S GainLow #Atten: 40 4B Radio Device: BTS
10 dBidiv Ref 30.00 dBm 10 dBldiv Ref 30.00 dBm
Log Log
Center 2.441 GHz Span 3 MHz Center 2.441 GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms,
Occupied Bandwidth Total Power 23.8 dBm Occupied Bandwidth Total Power 22.8 dBm
1.1949 MHz 1.1955 MHz
Transmit Freq Error -1.370 kHz OBW Power 99.00 % Transmit Freq Error =1.736 kHz OBW Power 99.00 %
1330 MHz  xdB 20,00 dB x dB Bandwidth 1330MHz  xdB -20.00 dB

sTATUS

20 dB bandwidth / 39 CHANNEL

sTATUS

— —
Xeyght Spectrum Ansheer - SID7E = Xepsigh Spectnum Anser - 31078 ==
RL R T il [ 02:17:56 PH Oct 10, 2021 RL F 5 D WSE-INT, N ALIT 02:20:33 PM Ot 10,2021
| Center Freq: 2480000000 GHz Radio Std: None Canter Freq: 2.480000000 GHz Radio 5td: None
a. Trig: FreeRun AvglHold: 1001100 - Trig: FreeRun “AvglHold: 100/100
#F GainLow #Aren: 40 dB Radio Davics: BTS MEGain:Low aAtten: 40 d Radio Device: BTS
10 dBldiv Ref 30.00 dBm 10 dBldiv Ref 30.00 dBm
og Log
Center 2.48 GHz Span 3 MHz ICenter 2.48 GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms [#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 24.1 dBm Occupied Bandwidth Total Power 23.9 dBm
1.1961 MHz 1.1975 MHz
Transmit Freq Error -4.423 kHz OBW Power 99.00 % Transmit Freq Error -4.101 kHz OBW Power 99.00 %
x dB Bandwidth 1.332 MHz X dB .20.00 dB x dB Bandwidth 1.331 MHz x dB -20.00 dB

—

20 dB bandwidth / 78 CHANNEL

20 dB bandwidth / 78 CHANNEL
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FCC ID: A3LSMS906B

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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DATE: 2021-11-09

9.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

T Toma e
AL W sm o warn | AL Ts2 oc | T
‘ #avg Type: RMS 3 #Avg Type: RMS
PGV —— Trig: FreeRun AvglHold: 100100 | NG Wide —w- Trig: FreeRun AvglHold: 100100
IFGain:Low Atten: 40 dB el W Gain:Low Atten: 40 dB =
AMkr1 1.000 00 MH2] AMkr1 1.000 00 MHz|
j0geidy_ Ref 30,00 dBm 1.381 dB| 19 gereiv_Ref 30.00 dBm 0.850 dB
°d
00 . 1 i
. P
ps PiS
100
0.0
[Center 2441000 GHz Span 3.000 MHz,
[Center 2.441000 GHz Span 3.000 MHz
[4Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts) || [FReS BW 300 kHz FVEW 300 kHz Sweep 2.667 ms (20001 pts)
e

9.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

T Ty
Ar [502 DC | CORREC SENSE:INT ALIGH AUTD | AF [502 DC | CORREC SENSE:INT ALIGH AUTD |
#Avg Type: RMS 3156 #Avg Type: RMS
NO-Wde —+ Trig: FreeRun AvglHold: 100100 Toee e MO e —+  Trig: FreeRun AvglHeld: 100100 -
IFGain:Low Atten: 40 dB TP IFCain:Low Atten: 40 dB oe
AMkr1 1.000 00 MHz AMkr1 1.000 00 MHz
[0csien_ Ref 30.00 dBm -0.129 dBj [0csien_ Ref 30.00 dBm 0.156 dB
o8 o8
] Py
% v % '
[Center 2.441000 GHzZ Span 3.000 MHz| [Center 2.441000 GHz Span 3.000 MHz|
[#Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pﬁ! [#Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (20001 plS!
[ -
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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

— —
Repsight Spectrum Analyzer - S1078 T e gt Spectrum Analyze - 51078
AL | w  [s00 o | cowec SENSET] TG ATD 09:32:02 PMOct 13,2001 Al W 50 Dc | comweC SovzET AT A |
#Avg Type: RMS TRAGE] 356 ‘ #Avg Type: RMS
NG Eoct -e-  Trig: FreeRun ‘AvgiHold: 1001100 Trre| e FRGWide -»-  Trig: FreeRun AvglHold: 100100
IFGain:Low Atten: 40 dB oerlP IFGain:Low Atten: 40 6B
[0 dBiciy  Ref 30.00 dBm 10 el Ref 30.00 dBm
Log Log
]
0
200
0.0
w00
Start 2.40000 GHz Stop 2.43000 GHz.
Start 2.39000 GHz Stop 249000 GHz
4Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) JFRes BIW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
—— = =
100 MHz Span 30MHz SPAN, SEGMENT 1 OF 3
— —
[ m—TT [T ————
AL | w s oo | com SensENT] G ALTD 09:23:08 P04 0cl 05,2021 Al W soe o cowe: SeusEaT wic o |
#Avg Type: RMS e e ] #Avg Type RS
FROiTide e Trig: FreeRun ‘AvglHold: 1007100 el FROWide - Trig FreeRun AvglHold: 1001100
IFGain:Low Anen: 40 48 oetl \FGain-Low Amien; 40 dB
10 defdiv Ref 30,00 dBm 10 dB/div  Ref 30.00 dBm
Log Log
0
200
o0
s
Start 2.46000 GHz Stop 2.48200 GHz
Stop 2.46000 GHz #Res BW 300 KHz #VBW 300 kHz Sweep 1.333 ms (20001 pis)

[Start 2.43000 GHz
[#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts!
usa

— soMz SPAN, SEGMENT 2 OF 3 30MHz SPAN, SEGMENT 3 OF 3
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— —
[T e— e oot e oyt 1078
AL | w s oo | cows SENsE ] TGN ALTD 02 Al W Is0@ oC | cower SensE T aigiao |
#Avg Type: RMS TR 5 #Avg Ty RMS
R Fl“ o Trig: FreeRun Avarola. 1001100 FF v FRO:Wide - Trig: FreeRun Avaitold. 1001100
IFGain:Low Atten: 40 0B oetl? 1FGain:Low Anen; 40 4B
10 defdiv Ref 30,00 dBm 10 dB/div  Ref 30.00 dBm
Log Log
| |
0
200
o0
oo
Start 2.40000 GHz Stop 2.43000 GHz
Start 2.39000 GHz Stop 2.49000 GHz
[4Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) [FRes BIW 300 kHz FVBW 300 kHz Sweep 1.333 ms (20001 pts)
poss, . STATUS - STATUS
100 MHZ Span 30MHz SPAN, SEGMENT 1 OF 3
— —
Keysight Spectrum Analyzer - 51078 Keysight Spectrum Analyze: - S1078 Pl e
AL | % (w0 Dc | CowmeC SENSEINT] 16N ALTD Al W 1500 0oc | comer SENEENT G Ao ] i 031
#Avg Type: RMS #hAvg Ty RMS
FROTide . Trig: FreeRun ArmHon 1001100 e m‘ﬂ. epe Trig: FreeRun AvaiHold: 100400
IFGain:Low Atten: 40 dB IFGain:Low Atten: 40 dB
0 dBiciy  Ref 30.00 dBm 0 drav Ref 30.00 dBm
Log Log
t
0
200
0.4
60.0
Start 2.46000 GHz Stop 2.48200 GHz
Start 2.43000 GHz Stop 2.46000 GHz
iRes BWW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)| jFRes BIW 300 kHz FYBW 300 kHz Sweep 1.333 ms (20001 pts))
Y ™ s
30MHz SPAN, SEGMENT 2 OF 3 30MHz SPAN, SEGMENT 3 OF 3
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DATE: 2021-11-09

9.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

[ —m——Y T K gh! Spectnam Analycer - SIOTE To e T
AL | a 500 0C | COWE SENSEINT] ALLGN AUTD 09:34:08 PH et 06,2021 Rl W so@ D | comec SENSEanT, ALIGH A0 |
| #Avg Type: RMS TRACE[T 7315 6 ] #Avg Type: RMS
PHOiFas -+ Trig: FresRun ‘AvgiHold: 1001100 el PG Wide - Trig: FreeRun AvalHold: 100100
IFGain:Low Atten: 40 dB oetl? IFGain:Low Atten; 40 B
10 4B/iv  Ref 30,00 dBm 0 dBrdiv Ref 30.00 4Bm
Log Log
0
200
20
&0
Start 2.40000 GHz Stop 2.43000 GHz
Start 2.39000 GHz Stop 249000 GHz
iRes BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts), frRes BW 300 kHz #VBW 300 kHz Sweep_1.333ms (20001 pts)
- e
100 MHZ Span 30MHz SPAN, SEGMENT 1 OF 3
— —
[Ty —— =y =~ - 20T
AL | w 500 DC | COREC SENSEINT] ALTGN ALTO 09:25:51 PM Oct 06,2021 Rl 500 bc | cOmREC SENSEINT| ALTGH AUTD | 15
#Avg Type: RNIS Tacel 3 5 ¢ | #Avg Type: RIS
G Wde - Trigi FreeRun AvglHald: 100400
en

»- Trig: Free Run Avg|Hold: 100100

Atten: 40 4B

PHO: Wide -
IFGain:Low

IFGain:Low

! %‘?Dklw Ref 30.00 dBm

10 dB/di Ref 30.00 dBm
Log

Start 2.43000 GHz

[#Res BW 300 kHz #VEW 300 kHz

‘Stop 2.46000 GHz

Start 246001

0 G

#Res BW 300 kHz

Hz Stop 2.48200 GHz
#VBW 300 kHz Sweep 1.333 ms (20001 pts)

Sweep 1.333 ms (20001 ptsy

s/ s

usa

30MHz SPAN, SEGMENT 2 OF 3

30MHz SPAN, SEGMENT 3 OF 3
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— —
P — e [ ——T
AL % 508 0C | CORE SENSENT] ALIGN AUTD 02 Al W 1502 DC | COWREC SEusEanT e Ao |
#Avg Type: RMS TR 5 #Avg Ty RMS
PO Fls‘ e Trig: FreeRun AvgiHold: 1001100 FF vt FHO: m‘a. s Trig: FreeRun AveiHold: 100100
IFGain:Low Atten: 40 0B oetl? IFGain:Low Anen; 40 4B
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
[4Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) [FRes BIW 300 kHz FVBW 300 kHz Sweep 1.333 ms (20001 pts)
- = e
100 MHZ Span 30MHz SPAN, SEGMENT 1 OF 3
— —
Feyaight Spectrum Anslyzsr- 1078 Feysight Spectium Anaiyzer - 51078 =
AL | % (w0 Dc | CowmeC SENSEINT] AI6N AUTa AL % [sta oc [ comec T senzean, ALTon TS [
#Avg Type: RMS #Avg Ty RMS 3
FROTide . Trig: FreeRun ArmHon 1001100 FNG-Wide -»- Trig:FreeRun ‘AvgHolg: 100100
IFGain:Low Atten: 40 dB IFGain:Low Atten: 40 dB
10 dB/div Ref 30.00 dBm 10 dBidiv  Ref 30.00 dBm
Log Log
oo
0 0
Start 2.46000 GHz Stop 2.48200 GHz,
Start 243000 GHz Stop 246000 GHz
[iRes BV 300 KH SVEW 300 kHz Sweep 1.393 ms (20001 pis) [#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
- = f—
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 (a) (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 ANT1 Normal
DH1 0.383 32 0.122 0.4 -0.278
DH3 1.639 15 0.246 0.4 -0.154
DH5 2.886 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 ANT1 AFH
DH1 0.383 8 0.031 0.4 -0.369
DH3 1.639 3.75 0.061 0.4 -0.339
DH5 2.886 3 0.087 0.4 -0.313
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— —
Keysight Spectram Analyzer - 51078 = Keysight Spectrum Anghyzer - 51078
AL W [s0@ DC | CORREC [ sencer ALIGN 41T0 05:49:08 PMOCL 08,2021 AL " [506 D | COREC [_sensenam AlGH AUTO f]
] Trig Delay-56.5 s #Avg Type: RMS Tance[1 3 15 8 ] #Avg Type: RMS
PNO: Fast —+—  Trig: RF Burst TYRE Ve PNO: Wide —+-  Trig: FreeRun
IFGainLow Atten: 40 dB oET IFGainLow Atten: 40 dB
10 dBidiv  Ref 30.00 dBm 10cBidiv  Ref 30.00 dBm
Log Log
100 n
|
e00 00
Center 2.441000000 GHz Span 0 Hz [Center 2441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 500.0 ps (20001 pts) [Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts)

PULSE WIDTH - DH1 NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH1

T — = Cerda Spacm ety - 078 e
AL " [sva o | comec [ sensean ALIGN 4T0 05,5101 PHOCL 05,2021 AL R 508 Do comEc [ senseian ALIGH AT 109:43:49 PH Ot 06, 2021
] Trig Delay-163.5 s #Avg Type: RS TRACE 3 s g ] #Avg Type: RMS TRACE], 3 15 5
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DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
GFSK ANT2 Normal
DH1 0.383 32 0.122 0.4 -0.278
DH3 1.639 15 0.246 0.4 -0.154
DH5 2.886 11 0.317 0.4 -0.083
DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 0.8 seconds [sec] [sec] [sec]
GFSK ANT2 AFH
DH1 0.383 8 0.031 0.4 -0.369
DH3 1.639 3.75 0.061 0.4 -0.339
DH5 2.886 2.75 0.079 0.4 -0.321

Page 29 of 87

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: 4790089626-E5V1

FCC ID: A3LSMS906B

DATE: 2021-11-09

— —
Keysight Spectram Analyzer - 51078 Keysight Spectrum Anelyzer - 51078
RL__[ e [soo oc ORREC [ senseant ALTGN ATO AL R 500 DC | CORREC [ sense ] ALIGH AT
| Trig Delay-55.5 s #Avg Type: RMS | #Avg Type: RMS
PNO: Fast —+—  Trig: RF Burst PNO: Wige ~—+— Trig: FreeRun
IFGain ow Atten: 40 dB IFGaind ow Atten: 40 d8
AMkr2 382.5 s
10 dBiciv  Ref 30.00 dBm 0.74 dB| 10dzidy  Ref 30.00 dBm
Log Log
W [
10 100
a0 s
Center 2.441000000 GHz Span 0 Hz [Center 2.441000000 GHz Span 0 Hz
IRes EW 8 MHz #VBW 50 MHz Sweep 500.0 ps (20001 pis! IRes BW 300 kHz #VBW 300 kHz Sweep 3.180 s (20001 pls!
e ==

PULSE WIDTH - DH1

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH1

—
Feyzight Spectrumm Ansiyze - S1076.
AL | wF 0@ oC

] Trig Delay-183.5 s
Trig: RF Burst

PNO: Fast ——

IFGain:Low Atten: 40 0B

ALIGN A4JTO
BAvg Type: RMS

oo
0951120 05,2021
TaacE[ 515

Kepuight Spectrurm Anshyzes - S107
AL FF S0 oc

ComEc [ sensenan

i

61 AT
] #Avg Type: RMS

el

PNO: Wide —+—  Trig: Free Run
IFGaind ow Atten: 40 A8

AMkr2 1.639 ms|
-0.22 dBj

10 dBidiv  Ref 30.00 dBm
Log

{

10

&

10 d8idiv Ref 30.00 dBm
Log

600

£0.0

Center 2441000000 GHz
IRes EW 8 MHz

HVBW 50 MHz

Span 0 Hz
Sweep 2.000 ms (20001 pts)

[Center 2441000000 GHz
IRes BW 300 kHz

Span 0 Hz

#VBW 300 kHz Sweep 3.160 s (20001 pls!

-

=

PULSE WIDTH — DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH3

—
Keysight Spectrum Ansyiar - SIDTE
AL % [sta oc

coRREC

Ceyiight Spectrum Analyze - 51078
AL W [s0s oc | comec [_sense]

NS
I Trig Delay-563.6 =

PNG: Fest —» Trig: RF Burst
IFGaln:Low Atten: 40 dB.

ALIGNATD |
#Avg Type: RMS

AlGNATD |
#Avg Type: RMS

FHG: Wide —»—  Trig: FreeRun
IFGain:Low Atten: 40 B

10 direiv - Ref 30.00 dBm
Log

AMKr2 2.886 ms
-1.72 dB

10 dBidiv Ref 30.00 dBm
Log

&

Center 2.441000000 GHz
Res BW 8 MHz
=

#VBW 50 MHz

Span 0 Hz
Sweep 4,000 ms (20001 pts)

Span 0 Hz

[Center 2.441000000 GHz p:
Sweep 3.160 s (20001 pts)

[Res BW 300 kHz #VBW 300 kHz
=

PULSE WIDTH — DH5

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD = DH5

Page 30 of 87

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: 4790089626-E5V1

FCC ID: A3LSMS906B

DATE: 2021-11-09

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 ANT1 Normal
DH1 0.389 32 0.124 0.4 -0.276
DH3 1.639 14 0.229 0.4 -0.171
DH5 2.89 11 0.318 0.4 -0.082
DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 0.8 seconds [sec] [sec] [sec]
8PSK ANT1 AFH
DH1 0.389 8 0.031 0.4 -0.369
DH3 1.639 3.5 0.057 0.4 -0.343
DH5 2.890 2.75 0.079 0.4 -0.321
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DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
8PSK ANT2 Normal
DH1 0.389 32 0.124 0.4 -0.276
DH3 1.639 15 0.246 0.4 -0.154
DH5 2.890 13 0.376 0.4 -0.024
DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 0.8 seconds [sec] [sec] [sec]
8PSK ANT2 AFH
DH1 0.389 8 0.031 0.4 -0.369
DH3 1.639 3.75 0.061 0.4 -0.339
DH5 2.890 3.25 0.094 0.4 -0.306
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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
Peak Output

F Limi Margi
Antenna PA. Channel requency Power mit argin
[MHZ] [dBm] [dBm] [dB]
0 2 402 18.539 -2.461
ANT1 39 2441 18.513 -2.487
78 2 480 18.649 -2.351
ePA
0 2 402 18.190 -2.810
ANT2 39 2441 17.990 -3.010
21.000
78 2 480 18.628 -2.372
0 2 402 15.450 -5.550
Dlé_A}L' iPA 39 2 441 15.150 -5.850
78 2 480 15.040 -5.960
Worst 18.649 -2.351

9.6.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION

Peak Output P ;
F L M

Antenna PA. Channel requency Power Imit el

[MHZ] [dBm] [dBm] [dB]
0 2 402 19.696 -1.304
ANT1 39 2441 19.217 -1.783
78 2480 19.821 -1.179

ePA
0 2 402 18.580 -2.420
ANT2 39 2 441 18.127 -2.873
21.000

78 2 480 19.047 -1.953
0 2 402 14.160 -6.840
Dlé’.AI‘_L' iPA 39 2441 14.070 -6.930
78 2 480 14.010 -6.990
Worst 19.821 -1.179
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9.6.3. ENHANCED DATA RATE 8PSK MODULATION
Peak Output

F Limit Margi
Antenna PA. Channel requency Power imt argin
[MHZ] [dBm] [dBm] [dB]
0 2 402 20.293 -0.707
ANT1 39 2 441 19.623 -1.377
78 2 480 20.334 -0.666
ePA
0 2 402 19.211 -1.789
ANT2 39 2441 18.594 -2.406
21.000
78 2480 19.479 -1.521
0 2 402 14.390 -6.610
DLé'.?‘_L' iPA 39 2 441 14.280 -6.720
78 2 480 14.410 -6.590
Worst 20.334 -0.666
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9.6.4. OUTPUT POWER

PEAK OUTPUT POWER
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Pi/4-DPSK ANT2

[T ——TT = ersgh Specmm feaher Swept S8
AL | w s oc | com SensENT] G ALTD 11:58:35 9 0el 05,2021 Al W oo o cowet SeusEaT AIGH AT
#Avg Type: RMS AC 3456 #Avg Type: RMS
WG Fet -+ Trig: FreeRun ‘AvglHold: 1007100 el e FNGFost ~w-  Trig: FreeRun AvglHold: 1001100
IFGain:Low Atten: 40 4B oerl? IFGain:Low Anen: 40 dB
Mkr1 2.402 121 0 GHz MKr1 2.402 176 0 GHz
JodBidiv__ Ref 30.00 dBm 19.696 dBm |0 eid__Ref 30.00 dBm 18.580 dBm
% ‘
1.00 .0
" oo}, -
‘ 200
: o0
.
. san
Center 2402000 GHz Span 10.00 MHz
Center 2402000 GHz Span 10.00 MHz
#Res BIW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts) #Res BW 3.0 MHz FVBW 50 MHz Sweep 1.333ms (20001 pts)
- STATUS posa STATUS
- -
i % Neysight Spectrum Analyzes - SweptSA.
AL % [500 o | cowec SENSENT] TGN ATD 12:00.21 AMOc 04,2001 Rl W ;o oc | cowec SoiEET A |
#hvg Type: RMS o[ 5o58 ] &g Type: RIS
NG Eoct -e-  Trig: FreeRun ‘AvgiHold: 1001100 Trre{ PR Fost v~ Trig: FreeRun AvglHold: 100100
IFGain:Low Atten: 40 4B cerlP IFGain:Low Amten:
MKr1 2.440 960 0 GHz Mkr1 2.441 170 5 GHz
jodBiely__ Ref 30.00 dBm 19.217 dBm [9 e Ref 30.00 dBm 18.127 dBm
og
-
0 onf—g |
20
0.0
0
i 600
Center 2.441000 GHz Span 10.00 MHz
Center 2441000 GHz ‘Span 10.00 WHz
Pl VB 50 MHz Sweep 1.333 e (20001 pioy #Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333ms (20001 pts)
- - e s
- -
[y e [Ty
AL | w s oc | com SensENT] e ALTa 12:00:41 384 0el 05,2021 Al W oo o cowet SeuseaT wa e | L2008
#Avg Type: RMS Eo e ] #huug Type: RIS i
WG Fet -+ Trig: FreeRun ‘AvglHold: 1007100 = ¥ FNGFost ~w-  Trig: FreeRun AvglHold: 1001100
IFGain:Low Atten: 40 4B oerlP IFGain:Low Anen: 40 dB
Mkr1 2.480 328 0 GHz Mkr1 2.480
10 defdiv  Ref 30,00 dBm 19.821 dBm 10 deJdiv  Ref 30.00 dBm 19
Log 1%
. Kl | R
” | 100
" o} —, |
‘ 204
: o0
.
. san
Center 2480000 GHz Span 10.00 MHz
Center 2480000 GHz Span 10.00 MHz
#Res BIW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts) #Res BW 3.0 MHz FVBW 50 MHz Sweep 1.333ms (20001 pts)
= e
= frarud]
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CepaghSpectom oy Soept A e Kersaht Speciam Rndlee - gt
AL | a s0q DC | CowRE SENSEINT] ALIGN AUTD 12:26:57 AM Oct 06,2021 AL W 1500 DC | CORREC SENSEAINT] ALTGH AT
#Avg Type: RMS AC 3456 ‘ #Avg Type: RMS
PNO:Fast -»- Trig: FreeRun Avg|Hold: 100100 rvPe| M FNO Fast -+~ Trig: FreeRun AvglHold: 1061100
IFGain:Low Atten: 40 4B oerl? IFGain:Low Anen: 40 dB
Mkr1 2.401 814 0 GHz MKr1 2.402 412 0 GHz
Jodeieiy_ Ref 30,00 dBm 11.455 dBm {0 dBidiv Ref 30.00 dBm 10.823 dBm
og
1.00 .00
" on
. 200
) 20
"
. 600
Genter 2.402000 GHz Span 10.00 MHz
Center 2.402000 GHz Span 10.00 MHz
#Res BIW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts) #Res BW 3.0 MHz FVBW 50 MHz Sweep 1.333ms (20001 pts)
- o = srans
— —
Keysight Spectrum Analyzer - Swept 53 ¥ Keysight Spectrum Analyze: - Swept SA. T | e
RL % 500 D | CowREC SENSEINT] ALTGN ALTO 12:27:18 A4 Ocl 06,2021 RL A 500 DC | CORREC SENSEINT] ALTGH AUTD. 1
#Avg Type: RMS TRAGE] 356 ‘ #Avg Type: RMS
FNO:Fast -+ Trig: FreeRun Aug|Hold: 100100 TrrE mee FNG Fest -+~ Trig: FreeRun AvglHeld: 106100
IFGain:Low Atten: 40 4B cerlP IFGain:Low Aten: 40 65
Mkr1 2.440 980 0 GHz Mkr1 2.440 976 0 GHz
jodBiely__ Ref 30.00 dBm 11.764 dBm [9 e Ref 30.00 dBm 10.222 dBm
og
.00 2.00
" on
200
0.0
0
B 600
Center 2.441000 GHz Span 10.00 MHz
Center 2441000 GHz Span 10.00 MHz
#Res BV 3.0 MH2 SVEW 50 MH2 Sweep 1.333 ms (20001 pts) #Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
- — en mams
— —
e o Keysight Spectrum Analyze - Swept SA =
AL | a s00 DC | CowRE SENSEINT] ALIGN AUTD 12:27:42 A4 Oct 06,2021 AL W 1500 DC_| CORREC SENSEANT] ALTGH AT
#Avg Type: RMS T R I #Avg Type: RMS
PNO:Fast -»- Trig: FreeRun Avg|Hold: 100100 < ” FNO Fast -+~ Trig: FreeRun AvglHold: 1061100
IFGain:Low Atten: 40 4B oerlP IFGain:Low Anen: 40 dB
Mkr1 2.480 150 5 GHz Mkr1 2.480
10 gBiciv  Ref 30,00 dBm 11.724 dBm 10dBidie  Ref 30.00 dBm 10
Log Log
! )
. 00
" on
. 200
) 20
"
. 600
Center 2.480000 GHz Span 10.00 MHz
Center 2.480000 GHz Span 10.00 MHz
#Res BIW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts) #Res BW 3.0 MHz FVBW 50 MHz Sweep 1.333ms (20001 pts)
= srans
e rarus
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— —
e o 3 3 Keysight Spectsum Analyze - Swept SA
AL | a  [san oc | cow SENSENT] ALIGN ALTD 12:01.03M Oct 06,2021 AL W 502 DC | CORREC SENSEINT! ALTGH AITD
#Avg Type: RMS TRaceE] 3956 #Avg Type: RMS
PNO:Fhst ~w- Trig: FreeRun Avg]Hold: 100100 e s FNG Fust -+~ Trig: FreeRun AvglHold: 1001100
IFGainLow Atten: 40 4B oerl? IFGain:-Low Awten: 40 dB
Mkr1 2.402 097 0 GHz MKr1 2.402 086 5 GHz
[ocBi@n  Ref 30.00 dBm 20.293 dBm 104Eid__Ref 30.00 dBm 19.211 dBm
og og

o
Center 2402000 GHz Span 10.00 MHz
Span 10.00 MHz #Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)

Center 2.402000 GHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
= srams

~ — 0 CHANNEL

mewmmwr—w: ¥ Ksﬂiplipmummymrheﬂ-ﬂ
AL (3 00 0C CORREC SENSEINT| ATGN ALTG 12:01:24 AM Ot 06,2021 RL /3 502 OC CORREC SENSE:INT] ATGH AUTD |
#Avg Type: RMS = EERET ] HAvg Type RS
FNO:Fast -+ Trig: FreeRun Aug|Hold: 100100 cly FNG Fest -+~ Trig: FreeRun AvglHeld: 106100
IFGain:Low Atten: 40 dB el IFGain:Low Atten:
Mkr1 2.440 835 0 GHz Mkr1 2.441 061 5 GHz
19.623 dBm JodBidy Ref 30.00 dBm 18.594 dBm
09

10 dBfdiv Ref 30.00 dBm
Log ‘

Center 2.441000 GHz Span 10.00 MHz
Span 10.00 MHz
Sweep 1.333 ms (20001 pts) #Res BW 3.0 MHz #VEW 50 MHz Sweep 1.333 ms (20001 pts)

Center 2.441000 GHz
sTans

#Res BW 3.0 MHz #VEW 50 MHz

39 CHANNEI:W 39 CHANNEL

uza

Koo Spacim Aot - Soapt
i W som o

Ao a0 |

[Ty pr——
AL | w s oc | com SensENT] e ALTa 12:01:51 8940l 05,2021 ComeC SeuseaT
#Avg Type: RMS E e e ] #Avg Type RS
WG Fet -+ Trig: FreeRun ‘AvglHold: 1007100 = ¥ FNGFost ~w-  Trig: FreeRun AvglHold: 1001100
IFGain:Low Atten: 40 4B oerlP IFGain:Low Anen: 40 dB
Mkr1 2.480 008 5 GHz Mkr1 2.480 041 5 GHz
Jodeieiy_ Ref 30,00 dBm 20.334 dBm {0 dBidiv Ref 30.00 dBm 19.479 dBm
og
, ¢ o . ¢
1.00 .00
" 0} -
‘ 204
: o0
.
. san
Center 2480000 GHz Span 10.00 MHz
Center 2480000 GHz Span 10.00 MHz
#Res BIW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts) #Res BW 3.0 MHz FVBW 50 MHz Sweep 1.333ms (20001 pts)
= e

- 78CHANNEEM 78 CHANNEL
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[ ——Ty =y Wepuight Spectnum fmalyzer - Swept S
AL | s lsan o0c | come SEMSE.NT] ALIGN AUTD 12:28:05 A4 et 05,2001 Al W 1502 DC | COWREC SEusEanT G AT
#Avg Type: RMS AC 3456 ‘ #Avg Type: RMS
PNO:Fast ~e- Trig: FreeRun Avg|Hold: 1001100 el e FRG Fost -w-  Trig: FresRun AvglHold: 1001100
IFGain:Low Atten: 40 4B oerl? IFGain:Low Anen: 40 dB
Mkr1 2.401 961 0 GHz MKr1 2.401 858 5 GHz
j0ceiay__ Ref 30.00 dBm 11.649 dBm [0 gesdis_ Ref 30.00 dBm 11.103 dBm
og
i )
Y 100
" 0
. 200
! o0
y
. oo
Center 2.402000 GHz 'Span 10,00 MHz
Center 2.402000 GHz Span 10.00 MHz
#Res BIW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts) #Res BW 3.0 MHz FVBW 50 MHz Sweep 1.333ms (20001 pts)
msc. STATUS = dinked
— —
Keysight Spectrum Analyzer - Swept SA. 3 Keysight Spectyum Analyze: - Swept SA. ==
AL | & 500 0C | COREC SENSENT] ALTGN ALTO 12:28:39 M Ocl 06,2001 RL W soo oc | comec SENEEanT ALTGH AUTD__[ I
#Avg Type: RMS Y 3456 ‘ #Avg Type: RMS
NG Eaet -+ Trig: FreeRun AvglHold: 100100 Tree(n NG Tast -+~ Trig: FreeRun AvglHold: 100/100
IFGain:Low Atten: 40 4B cerlP IFGain:Low Aten: 40 65
MKr1 2.440 779 0 GHz Mkr1 2.441 075 0 GHz
jodBiely__ Ref 30.00 dBm 11.876 dBm [9 e Ref 30.00 dBm 10.575 dBm
od
.00 D.C
0 o
200 §
0.0
y
. 500
Center 2.441000 GHz Span 10.00 MHz
Center 2.441000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts) #Res BW 3.0 MHz #YBW 50 MHz Sweep 1.333ms (20001 pts)
o s

Juse

jstarus

39 CHANNEL

39 CHANNEL

Koo Spacim Aot - Soapt
i W som o

Comet SesEanT Ao a0 |

#Avg Type: RMS
AvglHold: 100/100

0 dBidiv
Log

Span 10.00 MHz

Center 2.480000 GHz
#Res BW 3.0 MHz

s

Sweep 1.333 ms (20001 pts)

#Res BW 3.0 MHz

usa

#VBW 50 MHz

sTATUS

[ ——
| #Avg Type: RMS ‘
WO Fast ——  Trig: Free Run AvglHold: 1001100 FNG Fast ~»- Trig FreeRun
\FGsiniLow Atten: 40.dB IFGainiLow Asten; 40 48
Mkr1 2.480 232 5 GHz
Ref 30.00 dBm {odaidy_Ref 30.00 dBm 10.570 dBm
)
100
101
| 2040
20
"
600
Center 2.430000 GHz Span 10.00 MHz
#VBW 50 MHz Sweep 1.333ms (20001 pts)

sTaTus

78 CHANNEL

78 CHANNEL
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9.7. AVERAGE POWER

LIMITS

None; for reporting purposes only

TEST PROCEDURE

Measurements perform using a wideband gated RF power meter.
The cable assembly insertion loss was entered as an offset in the power meter to allow for

direct reading of power.

RESULTS
9.7.1. BASIC DATA RATE GFSK MODULATION
Frequency Average Average
Antenna PA. Channel Output Power Output Power
[MHZ] [dBm] [mW]
0 2402 17.641 58.090
ANT1 39 2441 17.337 54.163
78 2480 17.696 58.830
ePA
0 2402 17.261 53.223
ANT2 39 2441 16.987 49.969
78 2480 17.740 59.429
0 2402 14.160 26.062
Dléél" iPA 39 2441 14.070 25.527
78 2480 13.930 24.717
9.7.2. ENHANCED DATA RATE P1/4-DQPSK MODULATION
Average Average
Frequenc
Antenna PA. Channel 2 y Output Power Output Power
[MHZz] [dBm] [mMW]
0 2402 17.045 50.641
ANT1 39 2441 16.528 44.957
78 2480 17.161 52.012
ePA
0 2402 15.912 39.012
ANT2 39 2441 15.361 34.364
78 2480 16.393 43.581
0 2402 11.540 14.256
DLé’.AI‘_L' iPA 39 2441 11.580 14.388
78 2480 11.540 14.256
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9.7.3. ENHANCED DATA RATE 8PSK MODULATION

Average Average
Frequenc
Antenna PA. Channel g y Output Power Output Power
[MHZ] [dBm] [mW]
0 2402 17.060 50.816
ANT1 39 2441 16.522 44.895
78 2480 17.178 52.216
ePA
0 2 402 15.951 39.364
ANT2 39 2441 15.486 35.367
78 2480 16.392 43.571
0 2402 11.480 14.060
DLé’.“]_L' iPA 39 2441 11.580 14.388
78 2480 11.530 14.223
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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 - ANT1

[T ——— T Keysght Specinim Aemhys - SIOT8 =
RL__ | w [so@ DC | ComREC T semsent ALTGN 410 07:26:13 PMOCE 05, 2021 AL W [son OC | Comar SENSE I P 08:45:50 PM Oct 08, 2021
#AVg Type: RMS TRAGE[T 734§ & [ #Avg Type: RMS TRacE TE
FROTTilde ——  Trig: FreeRun AvglHold: 100/100 e PG Fast -+ Trig: FreeRun v
IFGainiLow Atten: 40 dB oerlP IFGainLow Atten: 40 0B oE
Mkr1 2.398 190 5 GHZ MKkr2 26.188 3 GHz
lggﬁmw Ref 30.00 dBm -37.682 dBm 10 gBidiy Ref 30.00 dBm -28.56 dBm)
°g >
O
o : §
"y
0.0
; Start 30 MHz Stop 26,50 GHz
¢ #Res BW 100 kHz #VEW 300 kHz Sweep 873.3ms (40001 pts)
i [ wood Tl sc [ Fuscrion leancrionwitil Fcronvaue
TN T 24017 GHz 17.80 dBm
2l N 1 26,188 3 GHz -28.56 dBm
. 3
H
5
£0.0 ?
8
9
Center 2.400000 GHz Span 10.00 MHz a0
#Res BIW 100 kHz FVBW 300 kHz Sweep 5.333 ms (20001 pts) 7
= p—— s —
—
I —r [E=mn~ Fero Specnam oy - 078
RL_| R [sa oc | comec [ senseanti ALIGN AITO 07.2533 PMOGL 08,2021 kL W [sia o FRE sense ALIGN AT
#Avg Type: RS TRace[ i ] #Avg Type: RMS
PHO:Tilde ——  Trig: FreeRun AvglHold: 1001100 T BNO Fast ~e- Trig: FreeRun
FGain:l ow Atten: 40 dB oerlP IFGainLow Atten: 40 A8
Mkr1 2.441 158 25 GHZ] MKr2 26.179 1 GHz
19 gBra Ref 30.00 dBm 16.830 dBm o ge Ref 30.00 dBm -28.84 dBm)
°g
o
N >
b4
i ._.h_
100 o
0
., Start 30 MHz Stop 26,50 GHz
#Res BW 100 kHz #VEW 300 kHz Sweep 873.3ms (40001 pts)
[ wood Tl sc T TS N 7 1S
TN T 24414 GHz 16.40 dBm
2l N 1 26,1791 GHz 8.84 dBm
. 3
H
5
£0.0 ?
8
9
Center 2441000 GHz Span 5.000 MHz a0
[#Res BIW 100 kHz FVEW 300 kHz Sweep 2.667 ms (20001 pts) 7
= e = —
—
Keysight Spectram Anslyzes - 51076 [E=Ri=R ~ Keysight Spectrum Anelyzes - SU078
RL_ | ® [svo DC | ComesC SN ALTGN 410 072800 PMOCt 05, 2021 RL W [siooc : NSE 11 ALIGN AUTO
| #Avg Type: RS rasce[ ¢ ey Type: RS
PN Wilde - Trig: FreeRun AvglHold: 100100 TYRE[p BNO Fast ~e- Trig: FreeRun
IFGain: ow Atten: 40 dB werlP FGainLow Atten: 40 dB
Mkr1 2.485 542 5 GHZ] 5
1o erdy_ Ref 30.00 dBm -36.386 dBm 10g5is__Ref 30.00 dBm -29.13 dBm|
°g =
a0 (3
100 e
x
; Start 30 MHz Stop 26.50 GHz
& #Res BW 100 kHz #VEW 300 kHz Sweep 973.3ms (40001 pts)
T L e S ST T N 17—
TN T 24798 GHz 17.53 dBm
2 N f 25.666 9 GHz -20.13 dBm
0o H
5
o 3
8
9
Center 2.483500 GHz Span 10.00 MHz b
[#Res BW 100 kHz FVBW 300 kHz Sweep 5333 ms (20001 pts) .
= e s —

78 CHANNEL BANDEDGE
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SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

Keyaight Spectrurm Anetyzes - 51078
AL G S0a_ bt

Feyaight Spectrum Anshyze - 51078
AL 3 500 bC

I ] T = amo |
] #Avg Type: RMS ] #Avg Type: RMS
PHG: Wide rig: Free Run AvglHold: 1001100 PHG:Wide s Trig: FreeRun AvglHold: 100/100
IFGain:Low Atten: 40 dB IFGain:Loy Atten: 40 dB
10cBidiv  Ref 30.00 dBm 10 dBrdiv  Ref 30.00 dBm
Log Log
-ne 100
00 eno
[Center 2.400000 GHz Span 10.00 MHz. Center 2.483500 GHz Span 10.00 MHz.
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)

LOW BANDEDGE

HIGH BANDEDGE

Page 47 of 87

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: 4790089626-E5V1
FCC ID: A3LSMS906B

DATE: 2021-11-09

SPURIOUS EMISSIONS, NON-HOPPING - ANT2

m—
Feysight Spectrum Analyzes - 51078
=T ALTGN ALTO

m—
Keysight Specirum Ambyzer - SI078
AL B Sia_ OC | CORAE

" BAvg Type: RMS

»  Trig: FreeRun

R S T T
] #Avg Type: RIS
PRO-Wide s Trig: FreeRun AvglHold: 100100 = PV Fort
IFGainLow Atten: 40 dB oeTlP IFGain:Low Atten: 40 0B
Mkr1 2.397 613 5 GHZ] MKrZ 26.492 7 GHZ
[0 gBaiv__Ref 30.00 dBm -37.129 dBm 1042 Ref 30.00 dBm -29.00 dBm
% :
o
™
o
A PRI
10.0 M-—.—
o
; Start 30 MHz Stop 26.50 GHz
s [#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (30001 pts)
| O e R S 3 1 S
i N 1 2401 7 GHz 17.49 dBm
2 N f 264927 GHz -29.00 dEm
e 3
4
5
:
E
9
Center 2.400000 GHz Span 10.00 MHz b
[#iRes BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pls! .
o e o —
— —
Kepeight Spectrumm Analyzer - 1076 = =] Keysight Spectrum Analyzer - S1078
AL | R |6 oC | comEc T senseanm ALTEN AT 07.36:47 PHOCLD RL W [sin b | Comen SENSE PUET |
sAvg Type: RIS Tace] [ #Avg Type: RMS
FRO-ide s Trig: FreeRun AvglHold: 100100 e SO Fast -e-  Trig: FreeRun c
IFGainLow Atten: 40 dB oeTlP IFGain:Low Atten: 40 6B e
Mkr1 2.441 157 00 GHZ MKrZ 26.156 6 GHZ
10 gBidiv__Ref 30.00 dBm 15.943 dBm 1045 Ref 30.00 dBm -28.96 dBm
o
1
O
v
" _ Q
100 I
o
; Start 30 MHz Stop 26.50 GHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (30001 pts)
| O e R S 3 1 S
i N 1 2.440 8 GHz 16.01 dBm
2 N f 26.156 6 GHz -28.96 dBm
:
5
:
E
9
Center 2.441000 GHz Span 5,000 MHz b
[#Res BN 100 kHz #VBW 300 kHz Sweep 2,667 ms (20001 pis) .
[ e - —

ouT

-OF-BAND 39 CHANNEL

IN-BAND REFERENCE LEVEL

Fesight Spectrum Anslyzes - 1076
a RAEC T sensean ALLGN AUTO

Keysight Specirum Ambyzer - SI078
AL B Sia_ b

| " BAvg Type: RMS

Fast ~»- Trig: FreeRun

RL_ | w  [s0a oc | o
#Avg Type: RMS
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