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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 and WPT

MODEL: SM-F721B

SERIAL NUMBER: 98f3222ac (CONDUCTED);

R3CT40SS6FB, R3CT504WY2D (RADIATED);

DATE TESTED: 2022-04-27 ~ 2022-06-14

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:
% /[
Seokhwan Hong Dexter(Hyunsik) Yun
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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2. TEST METHODOLOGY
The tests documented in this report were performed in accordance with following methods.

FCC CFR 47 Part 2.

FCC CFR 47 Part 15.

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

PwbhE

3. FACILITIES AND ACCREDITATION

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

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

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

Page 6 of 84

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.


https://www.iasonline.org/wp-content/uploads/2017/05/TL-637-cert-New.pdf

REPORT NO: 4790357232-E5V1 DATE: 2022-06-14
FCC ID: ASLSMF721B

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 4.05dB
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 and
WPT. 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 17.174 52.167
Basic GFSK
Peak 17.536 56.702
. Average 13.296 21.360
2402 ~2480 Enhanced Pi/4-DPSK
Peak 15.619 36.467
Average 13.250 21.135
Enhanced 8PSK

Peak 15.978 39.610

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 -5.1 dBi and
ANT 2’s maximum gain of -7.0 dBi.
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DATE: 2022-06-14

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.

- Worst condition

AXxis &
Foldable condition ANT1 ANT2
AXis X X
Foldable condition Open Open

Open: f Half-folded

- Full-folded

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-TA800 R37R38J49R8SE3 N/A
Data Cable SAMSUNG EP-DN980 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

-
i w3 | 4
———
B

| Spectrum Analyzer|

f

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

|Adapxer [

AC Main

| Bluetooth Tester |
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FCC ID: ASLSMF721B

DATE: 2022-06-14

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, Loop, 9kHz-30MHz R&S HFH2-Z2 100418 2023-10-06
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
Spectrum Analyzer, 44 GHz KEYSIGHT N9030B MY60070693 2023-01-18
Spectrum Analyzer, 44 GHz KEYSIGHT N9040B MY60080268 2023-01-19
Average Power Sensor Agilent/ HP u2000 MY54270007 2022-08-04
Average Power Sensor Agilent/HP u2000 MY54260010 2022-08-04
Bluetooth Tester TESCOM TC-3000C 3000C000546| 2022-08-04
Power Splitter MINI-CIRCUITS WA1534 UL003 2023-01-11
Power Splitter MINI-CIRCUITS WA1534 UL004 2023-01-11
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 TO9 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
15.247(d) | Spurious Emission -20 dBe PASS
1(5b)2(f)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
(@))i) | baney
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.

Qut-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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FCC ID: ASLSMF721B

9. ANTENNA PORT TEST RESULTS

ON TIME AND DUTY CYCLE

LIMITS

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 1/T Minimum VBW
Mode 0
[msec] [msec] [%] [kHZ]
BDR 2.874 3.745 76.742 0.35
EDR 2.874 3.745 76.742 0.35
T i o ——
= Trig Delay-485.0 s #Avg Type: RMS o ~ Tn;D-\xyl!Eﬂus . .Mvn Type: RMS
PR, ™ e 1088 TR e 0
”'(\ 3/di Ref 30,00 dBm 10 dBidiv Ref 30.00 dBm
" ¢ Y ") &
Center 2441000000 GHz Span 0 Hz ‘Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 7.533 ms (1001 pts) Res BW & MHz #VBW 50 MHz Sweep 7.533 ms (1001 pts)
UNCTION VALUE E I I S I N S| S 17 S -
1N 16.47 dBm 1 t 459.0us 1278 dBm
ot Srisme a1 ateas iAo tE fTeme i duen
: :
T 7
H H
10 18
411 '11
BDR EDR
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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

Ant. Channel Frequency 20 dB Bandwidth
[MHZ] [kHz]
0 2 402 944.0
ANT1 39 2 441 946.7
8 2 480 943.6
0 2402 948.1
ANT2 39 2 441 948.4
78 2480 948.5
Worst 948.5

9.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Ant. Channel Frequency 20 dB Bandwidth
[MHZ] [kHz]
0 2 402 1315.0
ANT1 39 2441 1313.0
/8 2480 1323.0
0 2 402 1307.0
ANT2 39 2441 1332.0
8 2480 1326.0
Worst 1332.0
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REPORT NO: 4790357232-E5V1
FCC ID: ASLSMF721B

DATE: 2022-06-14

BDR ANT1

BDR ANT2

Keyight Spectrumn Analyze - Occupied B === Xepight Spectrm Anbyees - Occupied BW =r
RL P 5, T A N il GN AL T 09:5655 PM May 18, 2023 RL [ 5 SEN {0 ALTGH A 10:04:31 PMMay 18, 2022
‘ Center Freq: 2.402000000 GHz Radio Std: None | Center Freq: 2.402000000 GHz Radio 5td: None
«p. Trig: Free Run Avg|Hold: 100100 s Trig: Free Run AvglHald: 100/100
MIFGain:Low #Arten: 40 dB Radio Device: BTS MFGain:Low #Atten: 40 dB Radio Device:BTS
10 dBidiv Ref 30.00 dBm d 0 dBidiv Ref 30.00 dBm
ik ‘ ‘
Center 2.402 GHz Span 3 MHz [Conter 2.402 GHz Span 3 Hz
#Res BW 30 kHz VEW 300 kHz sweepp 1.133 ms #Res BW 30 kHz VBW 300 kHz ‘Sweep 3.133 ms|
Occupied Bandwidth Total Power 22.5 dBm Occupied Bandwidth Total Power 21.2dBm
848.63 kHz 861.59 kHz
Transmit Freq Error 835Hz  OBW Power 99.00 % Transmit Freq Error -3.348kHz  OBW Power 99.00 %
X dB Bandwidth 9440kHz  xdB +20.00 dB x dB Bandwidth 9481 kHz  xdB ~20.00 dB
sc e
20 dB bandwidth / 0 CHANNEL 20 dB bandwidth / 0 CHANNEL
Nepsght Spectrumn Analyee - Occupied W E=r [ —T =l
F i % Tsn o = = A 100022 ey 18,2022 5 ; 7 e - 10041 vy 15, 2002
Center Freq: 2.441000000 GHz Radio Std: None Center Freq: 2.441000000 GHz Radio Std: None
s Trig: Free Run Avg|Hold: 100100 s~ Trig: Free Run Avg[Hold: 100/100
MIFGain:Low #Atten: 40 dB Radio Device: BTS MFGain-Low #Anen: 40 dB Radio Device:BTS
10 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Genter 2.441 GHz Span 3 MHz Center 2.441 GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz Sweep 3.133ms #Res BW 30 kHz VBW 300 kHz Sweep 3.133 ms|
Occupied Bandwidth Total Power 21.6 dBm Occupied Bandwidth Total Power 21.6 dBm
845.37 kHz 846.47 kHz
Transmit Freq Error .5.902kHz  OBW Power 99.00 % Transmit Freq Error 4.963kHz  OBW Power 99.00 %
x dB Bandwidth 0467 kHz  xdB -20.00 dB * dB Bandwidth 948.4kHz  xdB -20.00 d8
s —
—
20 dB bandwidth / 39 CHANNEL 20 dB bandwidth / 39 CHANNEL
Koyight Spectromn Analyze - Occupied B == Xepight Spectrm Anbyees Occupied BW =r
RL P 5, T A N il GN AL T 10:00-34 PM May 18, 2022 RL [ 5 R SEN {0 ALTGM ALIT! 10:04:05 PM May 18, 2022
‘ Center Freq: 2.480000000 GHz Radio Std: None Center Freq: 2.480000000 GHz Radio 5td: None
«p. Trig: Free Run Avg|Hold: 100100 s Trig: Free Run AvglHald: 100/100
MIFGain:Low #Arten: 40 dB Radio Device: BTS MFGain:Low #Atten: 40 dB Radio Device:BTS
10 dBidiv Ref 30.00 dBm d 0 dBidiv Ref 30.00 dBm
ik
Center 2.48 GHz Span 3 MHz [Conter 2.48 GHz Span 3 Hz
#Res BW 30 kHz VEW 300 kHz sweepp 1.133 ms #Res BW 30 kHz VBW 300 kHz ‘Sweep 3.133 ms|
Occupied Bandwidth Total Power 19.7 dBm Occupied Bandwidth Total Power 19.4 dBm
845.11 kHz 856.92 kHz
Transmit Freq Error -6.515kHz  OBW Power 99.00 % Transmit Freq Error -5.423kHz  OBW Power 99.00 %
x dB Bandwidth 9436kHz  xdB -20.00 dB * dB Bandwidth 948.5kHz  xdB -20.00 d8
s —
sc e

20 dB bandwidth / 78 CHANNEL

20 dB bandwidth / 78 CHANNEL
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REPORT NO: 4790357232-E5V1
FCC ID: ASLSMF721B

DATE: 2022-06-14

EDR ANT1

EDR ANT2

Keysight Spectrum Analyzer - Occupied B E=rT Keysight Spectrum Anwyas: - Occupied BW ==
wL w  [sn s = exsea e 100120 Py 16,2022 A ; z e —T 10321 Py 19,2022
‘ Center Freq: 2 402000000 GHz Radio Std: None | Center Freq: 2.402000000 GHz Radio Std: None
s~ Trig: Free Run Avg|Hold: 100100 s~ Trig: Free Run Avg[Hold: 100/100
MIFGain:Low #Atten: 40 dB Radic Device: BTS MFGain-Low #Anen: 40 dB Radio Device: BTS
10dEidy_ Ref 30.00 dBm 0daidiv_ 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 3.133ms #Res BW 30 kHz VBW 300 kHz Sweep 3.133 ms|
Occupied Bandwidth Total Power 19.0 dBm Occupied Bandwidth Total Power 18.0 dBm
1.1895 MHz 1.1916 MHz
Transmit Freq Error -2.329 kHz OBW Power 99.00 % Transmit Freq Error <1.323kHz  OBW Power 99.00 %
x dB Bandwidth 1315MHz  xdB -20.00 dB * dB Bandwidth 1307 MHz  x dB -20.00 d8
sc .
s smans
20 dB bandwidth / 0 CHANNEL 20 dB bandwidth / 0 CHANNEL
[ o T o] oo Specinam Ansbyee - Oeeupied EW =
AL R 5 _coen NSE-INT] o T 10:01:10 PMMay 18, 2022 kL F E R SENSE:IN ALTGN ALIT 10:03:30 PM May 18, 2022
‘ Center Freq: 2.441000000 GHz Radio Std: None Center Freq: 2.441000000 GHz Radio Std: None
«p- Trig: Free Run Avg|Hold: 100100 —»— Trig: Free Run AvglHold: 100/100
MIFGain:Low #Arten: 40 dB Radic Device: BTS MFGain:Low #Atten: 40 d8 Radio Device:BTS
10 dBidiv Ref 30.00 dBm ‘: dBldiv Ref 30.00 dBm
Log og
Center 2.441 GHz Span 3 MHz [Conter 2.441 GHz Span 3 Hz
#Res BW 30 kHz VBW 300 kHz sweepp 3.133ms #Res BW 30 kHz VBW 300 kHz Sweep 3.133 ms|
Occupied Bandwidth Total Power 18.1 dBm Occupied Bandwidth Total Power 17.4 dBm
1.1877 MHz 1.1965 MHz
Transmit Freq Error -2771kHz  OBW Power 99.00 % Transmit Freq Error -3.261kHz  OBW Power 99.00 %
x dB Bandwidth 1313MHz ~ xdB +20.00 dB * dB Bandwidth 1.332MHz  xdB ~20.00 dB
- —
osc. -
20 dB bandwidth / 39 CHANNEL 20 dB bandwidth / 39 CHANNEL
Keysight Spectrum Analyzer - Occupied B =T Keysight Spectnum Aneyas: - Occupied BW =t
wL w  [sn s = exsea e 10:00:58 Py 16,2022 A ; z e —T 10351 Fiay 19,2022
‘ Center Freq: 2 480000000 GHz Radio Std: None Center Freq: 2.480000000 GHz Radio Std: None
s~ Trig: Free Run Avg|Hold: 100100 s~ Trig: Free Run Avg[Hold: 100/100
MIFGain:Low #Atten: 40 dB Radic Device: BTS MFGain-Low #Anen: 40 dB Radio Device: BTS
10dEidy_ Ref 30.00 dBm 0daidiv_ Ref 30.00 dBm
Log Log
Center 2.48 GHz Span 3 MHz. jCenter 2.43 GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz Sweep 3.133ms #Res BW 30 kHz VBW 300 kHz Sweep 3.133 ms|
Occupied Bandwidth Total Power 15.9 dBm Occupied Bandwidth Total Power 15.9 dBm
1.1896 MHz 1.1895 MHz
Transmit Freq Error -2.973 kHz OBW Power 99.00 % Transmit Freq Error -2.651kHz  OBW Power 99.00 %
x dB Bandwidth 1.323 MHz xdB -20.00 dB * dB Bandwidth 1326 MHz  x dB -20.00 dB
sc .
s smans

20 dB bandwidth / 78 CHANNEL

20 dB bandwidth / 78 CHANNEL
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REPORT NO: 4790357232-E5V1 DATE: 2022-06-14
FCC ID: ASLSMF721B

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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REPORT NO: 4790357232-E5V1 DATE: 2022-06-14
FCC ID: ASLSMF721B

9.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

o Keysight Spectrurm Anslyzes - 51038 0
£ #Avg Type: RMS #Avg Type: RMS
TNO Wide —+ Trig: FresRun Jvg|Hold: 1001100 PN Wide —»- Trig: FresRun AvglHold: 1001100
IFGaln:Low Atten: 40 4B IFGaln:Low Atten: 40 dB.

AMKkr2 1.000 00 MHZ] AMKr2 1.000 00 MHZ]
10Biv  Ref 30.00 dBm 0.185 dB 10dBidv Ref 30,00 dBm -0.101 dB
Log Log
| ¢ () ‘ o ]

0o 00
[Center 2.441000 GHz Span 3.000 MHz Center 2.441000 GHz Span 3.000 MHz
[#Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pis! [#Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pls!
[ s

9.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

B ey B = = =3 T [EE=
R W sa 0c | cowec SEE N LGN AUTO TemeaT = % won o T
#Avg Type: RMS 3
PNO: Wige -»- Trig: FreeRun AvglHold: 1001100 PNO Wige -»- Trig: FreeRun
IFGain:Low Atten: 30 dB. IFGaln:Low Atten: 30 dB.
AMkr2 1.000 00 MHz
1048/div  Ref 20,00 dBm 0.157 dBj 1048/div  Ref 20,00 dBm
Log Log
. | b 4
oo 0w
Center 2441000 GHz Span 3.000 MHz, Center 2.441000 GHz Span 3.000 MHz,
L#Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts) [#Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)
s p——
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REPORT NO: 4790357232-E5V1 DATE: 2022-06-14
FCC ID: ASLSMF721B

9.4. NUMBER OF HOPPING CHANNELS

LIMITS

FCC §15.247 (a) (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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REPORT NO: 4790357232-E5V1
FCC ID: ASLSMF721B

DATE: 2022-06-14

9.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

- ANTL

Sweep 1.333 ms (20001 pts)

[ ——Ty Yemght T T= T o
AL % S0 DC | CORKEC 1 sense ] ALIGNAUTD | RL W [s0n_oc | comeec SENSEINT] ALIGH 2T 05:40:01 MMy 18, 2022
] #Avg Type: RMS #Aug Type: RMS - NEEEE
RO v Trig: FreeRun AugiHolg: 1001100 HoWie -». TrigiFresRun AvglHold: 100100 e
IFGain:Low Atten: 40 dB IFGain:Low Atten: 40 ¢B oerlP
10 dB/civ Ref 30.00 dBm 0 dErdiv Ref 30.00 dBm
Log Log
!
200
20
500
Start 2.40000 GHz Stop 2.43000 GHz.
Start 2.39000 GHz Stop 2.49000 GHz
iRes BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) [FRes BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
_____ - = [
100 MHZ Span 30MHz SPAN, SEGMENT 1 OF 3
— —
Reroa Spetm Aty F% Nereah Spetem Aralee 5108 =l
R W e oo | comec [ seusean] Ao | i % [so oc | comec Sersca o Ao ositLi2s P 16,2022
] #Avg Tyae: RS S w L FEEEET]
PNO: Wide -+ 1rig: FreeRun Avg|Hold: 100100 TR Wide ~»- 1rig: FreeRun AvglHold: 1001100 TreEMS
IFGain:Low Atten: 40 dB IFGain:Low Atten: 40 B oerlP
10 6By Ref 30,00 dBm 0 dEidy  Ref 30.00 dBm
Log Log
!
200
0.0
50
Start 2.46000 GHz Stop 2.48200 GHz
Start 2.43000 GHz Stop 2.46000 GHz
4Res BW 300 kHz #VBW 300 kHz #Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)

30MHz SPAN, SEGMENT 2 OF 3

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 4790357232-E5V1
FCC ID: ASLSMF721B

DATE: 2022-06-14

— —
Repsah Specam Aty SUTS Terah Spetem Arahee - 5108
AL % [sva b | comec | sensen) A ATD | AL W [son oc | comec SensE T aL1H AT
#Avg Type: RMS #Avg Ty RMS
O Flm o Trig: FreeRun AveHolG. 100/100 FHGWide —»-  Trig: FreeRun AvaHold: 100100
IFGain:Low Atten: 40 dB IFGain:Low Auen: 40 dB
10 defdiv Ref 30.00 dBm 10 defdiv. - Ref 30.00 dBm
Log Log
!
200
al]
600
Start 2.40000 GHz Stop 243000 GHz.
Start 2.38000 GHz Stop 2.49000 GHz
iRes BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) jFites BIW 300 kHz #VEW 300 kHz Sweep 1.333 ms (20001 pts)
——— = [
100 MHZ Span 30MHz SPAN, SEGMENT 1 OF 3
— e
Keysight Spectrum Anshyzer - 1078 Keysight Spectrum Analyzes - 51078 =B
AL % [500 OC | ComEC [_ceusean) ALIGH AUTO Al % Tson o | comec SEEEIT ALTGN A0 62037 01 Wy 16, 3023
#Avg Type: RMS #Avg Type RMS ] s
FNO;W!dv . Trig: FreeRun AvaiHo: 100100 PR Wide »-  Trig: FreeRun AvgHeIg: 1001160 T
IFGain:Low Atten: 40 dB IFGain:Low Atten: 40 dB. =
0 dBiiv  Ref 30,00 dBm 0 dBidv Ref 30.00 dBm
Log Log
|
i
200
00
600
Start 2.46000 GHz Stop 2.48200 GHz
Start 2.43000 GHz Stop 2.46000 GHz
“Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) #Res BW 300 kHz #VEBW 300 kHz Sweep 1.333 ms (20001 pts)
e = [
30MHz SPAN, SEGMENT 3 OF 3

30MHz SPAN, SEGMENT 2 OF 3
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REPORT NO: 4790357232-E5V1
FCC ID: ASLSMF721B

DATE: 2022-06-14

9.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

ANTL

Sweep 1.333 ms (20001 pls!

Keysight Spectium Anshyzer - SIOTE N Spedeim Aty 51078 [l [
AL W 506 DC | CORREC [ e, AIGNATD | a ) % Tsoo o | comwec SDEEIT ALTGN AT 062617 i My 18, 2022
] #Avg Type: RMS ™ Siss #Aug Type: RMS TRACE] 516
FNO: Fast -+~ 110" FreeRun Avg|Hold: 1001100 TYPE| M vy FRO Wide -+ Trig: FreeRun AvglHold: 100/100 TR
IFGain:Low Atten: 30 dB T IFGainLow Atten: 30 4B =it
10 dB/dly Ref 20.00 dBm 10 dBldiv  Ref 20.00 dBm
Log Log
300
500
Start 2.40000 GHz Stop 2.43000 GHz
s 2ot auo b SVBW 300 kiz D L Cr [#Res BW 300 kHz #VBW 300 kHz Sweep 1333 ms (20001 pls)
=

lsratus,

30MHz SPAN

Fm..sm.......,...sm
|

PN Wiide ——  Trig: Free Run
IFGain:Low Atten: 30 dB

100 MHz Span

—
Keyaight Spectruem Analyze - 51078
AL A [son oc

, SEGMENT 1 OF 3

SENSEINT] ALIGN AT

vg Type: RMS
AvglHold: 100400

#Avg Type. RMS
RO Wide s Trigs FreeRun AvglHiold: 1001100
IFGain:Low Atten: 30 dB.

10 desdiv - Ref 20.00 dBm
Log

;\D aeidiv - Ref 20.00 dBm
og

Start 2.43000 GHz

[#Res BW 300 kHz #VBW 300 kHz
jusc

Start 2.46000 GHz

Stop 2.46000 GHz L#Res BW 300 kHz
usa

Sweep 1.333 ms (20001 pts!

Stop 2.48200 GHz.

#VEBW 300 kHz Sweep 1.333 ms (20001 pts)

30MHz SPAN, SEGMENT 2 OF 3

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 4790357232-E5V1 DATE: 2022-06-14
FCC ID: ASLSMF721B

- ANT2

Repsah Specam Aty SUTS Terah Spetem Arahee - 5108
AL % [s0a bC | CoREC [ sensen] sl aTD | Al W Json oc | comec SoENT aL1H AT
| #Avg Type: RMS #Avg Type: RMS
FNOTFast -~ Trig: FreeRun AvglHold: 1001100 WG Wide s Trig: FreeRun AvglHold: 100100
IFGain:Low Atten: 30 dB IFGain:Low Anen: 30 dB
10 defdiv Ref 20.00 dBm 10 dBfdiv - Ref 20.00 dBm
Log Log
!
00
500
700
Start 2.40000 GHz Stop 243000 GHz.
Start 2.38000 GHz Stop 2.49000 GHz
iRes BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) jFites BIW 300 kHz #VEW 300 kHz Sweep 1.333 ms (20001 pts)
=
s,

100 MHz Span 30MHz SPAN, SEGMENT 1 OF 3

m—
Keyeight Spestrum Analyzes - 51078
RL ¥

T= T o
v Tsoo o | comer soeEa AT G iy 18,202
] #Avg Type: AMS. g Type RMS TRoee] s
NG Wide -»- Trig:FreeRun Avg|Hold: 1001100 RO Wide —»- Trig: FreeRun AvgiHold: 100100 YR M
IFGain-Low Arten: 30 dB IFGain:Low Atten: 30 dB cere
10 de/div - Ref 20.00 dBm 10 dBfdiv - Ref 20.00 dBm
Log Log
300
500
70
Start 2.46000 GHz Stop 248200 GHz,
Start 2.43000 GHz Stop 246000 GHz
L#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) jFRes BIW 300 kHz #VEW 300 kHz Sweep 1.333 ms (20001 pts))
o, e || k=

30MHz SPAN, SEGMENT 2 OF 3 30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 4790357232-E5V1 DATE: 2022-06-14
FCC ID: ASLSMF721B

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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REPORT NO: 4790357232-E5V1 DATE: 2022-06-14
FCC ID: ASLSMF721B

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 0.372 31 0.115 0.4 -0.285
DH3 1.621 15 0.243 0.4 -0.157
DH5 2.876 12 0.345 0.4 -0.055
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 0.372 7.75 0.029 0.4 -0.371
DH3 1.621 3.75 0.061 0.4 -0.339
DH5 2.876 3 0.086 0.4 -0.314
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PULSE WIDTH - DH1

— —
Yiepight Spectaum Analyzer - SIOT8 o | Keught Spectrum Anayzsr - S1078 o -3 e
AL R [sia 0 | comeec | ENSEINT ALGN AUTO 09:49:10 PMhay 16, 2022 AL W [sin bC | comeer | SENSE INT] ALTGN ATO 09:44:07 Pl ay 18,2022
Trig Delay-62.0 ps #Avg Type: RMS. T B #Avg Type: RMS face P
PNOrFast - THig: Video el PNOTWide —— Trig: FreeRun TreE(w
IFGainLow Atten: 40 dB. oer|P 1FGainLow Atten: 40 dB oer|P
AMkr2 372.0 ps
10 dBjgiy  Ref 30.00 dBm 0.15dB 10 dBjdiv  Ref 30.00 dBm
Log Log
[ 4
100 00
100 -100
i i
i 1t
i T
i i
600 500
[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)

OBSERVATION PERIOD — DH1

- s

09:48:18 PHiday 1€, 2022

KeyaightSpectum Anshze - S1073
AL W% [si0 ¢ | come | T sevsenn ATGH ATO 095517 P hay 16,2032
#Avg Type: RMS ise

—
KeyaightSpecrum Analyasr - 1078
R [ F [so oc | comec SENSEANT T mowam |
[ T e : S—
Clonin ™ Aen 4048 verlP w8038 ==t
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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 0.375 32 0.120 0.4 -0.280
DH3 1.632 16 0.261 0.4 -0.139
DH5 2.870 12 0.344 0.4 -0.056
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 0.375 8 0.030 0.4 -0.370
DH3 1.632 4 0.065 0.4 -0.335
DH5 2.870 3 0.086 0.4 -0.314

Page 29 of 84

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: 4790357232-E5V1

FCC ID: ASLSMF721B

DATE: 2022-06-14

— —

eyeightSpectnum Anshier - SI0T8 o | eyeightSpectrum Anshize - S1078 = =n

AL R [sie 0 | coreec EnsENT ALGN AUTO 06:36:58 Phiway 16, 2022 AL W si0 oc | comec | Sensean] ATGH ATO 06:32.15 P ay 16,2022
| Trig Delay-62.4 ps #Avg Type: RMS. Trace| B | #Avg Type: RMS uace| S ¢
PNOrFast - THig: Video e NG Wide —— Trig: FreeRun TreE W
IFGainLow Atten: 40 dB. oer|P 1FGainLow Atten: 40 dB oer|P
AMkr2 375.0 ps
0 dBidiv Ref 30.00 dBm 0.21d 10 Eidiv Ref 30.00 dBm
Log Log
4] v

100 0
100 -ng

i i«

10 i

i i

0 1

£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)
= s = Sams

PULSE WIDTH - DH1

OBSERVATION PERIOD — DH1

Xeroat Speciom Ao 5078 = | e [ Keight Spectum Anayzsr - 51078 o | o ek
RL__| F s oc | comc SENEINT T Amwnamo | 16:58:48 PHIhay 16,2072 AL R[50 DC | comeEc | SENSE ] ATGH ATO 06:55:78 PH My 18,2072
] Trig Delay-188.0 ps #Avg Type: RMS. TRace[ 345 6 I “#Avg Type: RMS RAcE]! -3 45 6
PNO: Fast -a—  Trg: Video T PNO; Wide ~»- Trig: FreeRun W
IFGain:Low Atten: 40 dB verlP IFGain:Low Atten: 40 dB net|P
AMkr2 1.632 msj
10 dBidiv  Ref 30.00 dBm 1.05 dBj 10ceidiv  Ref 30.00 dBm
Log Log
I L4
100 0.0
i T
i« 1
eno 00
[Center 2.441000000 GHz Span 0 Hz [Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (1001 pts)| Res BW 300 kHz VBW 300 kHz Sweep 3.160 s (1001 pts)
— —
Yiepight Spectnum Analyaer - SI0T3 o | e Vepuight Spectnum Anayzss - S1078 ST e
RL " [sie 0c | corReC EnsEaNT ATGh AITO 07.03:23 Phiway 1, 2022 AL W [s0a oc | comec | SeNsEanT] ATGH AUTO 07:04:09 P ay 16,2022
] Trig Delay-572.0 us #hvg Type: RMS TRace[ 3 im g ] #Avg Type: RMS Tace <+
PNO: Fast e Trl: Vi ot i BNO: Wide ——  Trig: FreeRun TR Wik
IF GainiLow Atten: 40 dB oerlP 1FGainLow Atten: 40 d8 perlP
AMkr2 2.870 ms
10 dBiiv Ref 30.00 dBm 0.05 dB| 10 e Ref 30.00 dBm
Log Log

Span 0 Hz

Center 2441000000 GHz

Span 0 Hz

HVBW 50 MHz Sweep 4.000 ms (20001 pis!

[Center 2441000000 GHz

IRes BW 300 kHz Sweep 3.160 s (20001 pts]

#VBW 300 kHz

1At

s

IRes EW 8 MHz

status

=

PULSE WIDTH — DH5

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD = DH5

Page 30 of 84

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: 4790357232-E5V1

FCC ID: ASLSMF721B

DATE: 2022-06-14

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 0.378 31 0.117 0.4 -0.283
DH3 1.628 15 0.244 0.4 -0.156
DH5 2.866 11 0.315 0.4 -0.085
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 0.378 7.75 0.029 0.4 -0.371
DH3 1.628 3.75 0.061 0.4 -0.339
DH5 2.866 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 0.380 32 0.122 0.4 -0.278
DH3 1.630 16 0.261 0.4 -0.139
DH5 2.872 13 0.373 0.4 -0.027
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 0.380 8 0.030 0.4 -0.370
DH3 1.630 4 0.065 0.4 -0.335
DH5 2.872 3.25 0.093 0.4 -0.307
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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 | Peak Output Limit Margin
Antenna Channel Power
[MHZ] [dBm] [dBm] [dB]
0 2 402 17.536 -3.464
ANT1 39 2441 16.578 -4.422
78 2 480 14.956 -6.044
21.000
0 2 402 15.387 -5.613
ANT2 39 2441 15.067 -5.933
78 2 480 13.174 -7.826
Worst 17.536 -3.464
9.6.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION
Frequency | Peak Output Limit Margin
Antenna Channel Power
[MHZz] [dBm] [dBm] [dB]
0 2 402 15.619 -5.381
ANT1 39 2441 14.773 -6.227
78 2 480 12.856 -8.144
21.000
0 2 402 13.292 -7.708
ANT2 39 2441 12.903 -8.097
78 2 480 10.996 -10.004
Worst 15.619 -5.381
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9.6.3. ENHANCED DATA RATE 8PSK MODULATION

Frequency | Peak Output Limit Margin
Antenna Channel Power
[MHz] [dBm] [dBm] [dB]
0 2 402 15.978 -5.022
ANT1 39 2441 14.992 -6.008
78 2 480 13.237 -7.763
21.000
0 2 402 13.686 -7.314
ANT2 39 2441 13.420 -7.580
78 2 480 11.419 -9.581
Worst 15.978 -5.022
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9.6.4. OUTPUT POWER PLOTS
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— —
Keyaight Spectrum Anslyzer - SI07B = ] eysight Spectruen Analyes - S1078
AL %[00 0C | CORREC [ sensean] ALIGN AUTD_ | RL W [son DC | comec SoHsEanT ALIGH ATO
| #Avg Type: RMS #Avg Type: RMS
PNO:Fast ~»~ Trig: FreeRun Avg|Hold: 1001100 PRO:Fast s Trig: FreeRun AvglHold: 1001100
IFGain:Low Atten: 40 dB IFGain:Low Atten: 40 dB
Mkr1 2.401 91 GHz| MKr1 2.401 90 GHz
10 deidiy__ Ref 30.00 dBm 15.978 dBm {ogeidy_Ref 30.00 dBm 13.686 dBm
og
L) ‘ $
)0 i
\ 101
200
0.0
. 620
Center 2.402000 GHz Span 10.00 MHz
ICenter 2.402000 GHz Span 10.00 MHz,
#Res BW 3.0 MHz VBW 50 MHz Sweep 1.000 ms (1001 pts) #Res BW 3.0 MHz VBIWW 50 MHz Sweep 1.000 ms (1001 pts)
uasc lsrarus = lsTarus|
. e
Keysight Spectrum Anslyzer - 51078 Keysight 5107
AL R |soa DC | CoRRE 1 sensew ALIGHATO [ RL A [son oc | comeec SENSEINT| ALIGH AT
| #Avg Type: RMS #Avg Type. RMS
PNO-Fast -+~ Trig: FreeRun Aug|Hold: 100100 PRGiTast s Trig: FresRun AvglHold: 1001100 .
IFGain:Low Atten: 40 dB IFGain:Low Atten: 40 6B oE
Mkr1 2.440 86 GHz| Mkr1 2.440 86 GHz
10 dBrciv__ Ref 30.00 dBm 14.992 dBm [ogeia_Ref 30.00 dBm 13.420 dBm
og
" ) ¢
T |
. 100
1
20
20
. 520
Center 2.441000 GHz Span 10.00 MHz
Center 2.441000 GHz Span 10.00 MHz
iRes BW 3.0 MHz VBW 50 MHz Sweep 1.000 ms (1001 pts)| #Res BW 3.0 MHz VBWW 50 MHz Sweep 1.000 ms (1001 pts)
= -
— e
Keyaight Spectrum fnslyzc: - SIO7E ‘Keysight Spectruen Analyee - S1078 =T
[ R |02 DC | CORREC 1 sensean] ALIGNAUTD | Rl AF__ [s00 DC | comReC SENSETNT, ALIGN AITO 07:04:27 1A i3y 10, 2022
| #Avg Type: RMS #Avg Type: RMS ACE] 56
PNO:Fast ~»~ Trig: FreeRun Avg|Hold: 1001100 PRG:Fast —»— Trig: FreeRun AvglHold: 1001100 el
IFGain:Low Atten: 40 dB e IFGain-Low Atten: 40 4B oerlP
Mkr1 2.480 20 GHz| MKr1 2.479 97 GHz
10 gBiciy__ Ref 30.00 dBm 13.237 dBm {ogeidy_Ref 30.00 dBm 11.419 dBm
og
)
T
i 100
, 101
200
al]
£00
Center 2.480000 GHz Span 10.00 MHz
ICenter 2.480000 GHz Span 10.00 MHz,
[4Res BW 3.0 MHz VBW 50 MHz Sweep 1.000 ms (1001 pts) #Res BW 3.0 MHz VBW 50 MHz Sweep 1.000 ms (1001 pts)
s svas
s ——
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9.7.

LIMITS

None; for reporting purposes only

AVERAGE POWER

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

Antenna Channel Frequency Ou?r;/lftrlz%(\a/ver Ou'tb;;ltirg%(\a/ver

[MHZz] [dBm] [mW]

0 2 402 17.174 52.167

ANT1 39 2441 16.210 41.783
78 2 480 14.527 28.360

0 2 402 14.985 31.514

ANT2 39 2 441 14.666 29.282
78 2 480 12.732 18.759

9.7.2. ENHANCED DATA RATE P1/4-DQPSK MODULATION

Antenna Channel Frequency Ou?pzltirli%(\e/ver Ou?p:/irli%sver

[MHz] [dBm] [mW]

0 2 402 13.296 21.360

ANT1 39 2441 12.327 17.088
78 2 480 10.285 10.678

0 2402 10.857 12.181

ANT2 39 2441 10.484 11.179
78 2 480 8.436 6.977
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9.7.3. ENHANCED DATA RATE 8PSK MODULATION

Antenna Channel Frequency Ou"?r;/lftrg%?/ver Ou'tb\r;/lftrg%sver

[MHZz] [dBm] [mMW]

0 2402 13.250 21.135

ANT1 39 2441 12.335 17.120
78 2 480 10.297 10.708

0 2402 10.874 12.229

ANT2 39 2441 10.502 11.225
78 2480 8.428 6.963
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9.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC 8§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

e Spectnem Analyer - 1078 = Ceraght Spectm eheer - 31078 =E=
RL I 73 (500 DC COREC. | censeinT ALIGN AJTO 04:52:08 PMMay LE, 2022 AL I [3 1500 DC CORREC [ SENSE:INT ALIGH ALTD 06:06:06 PM May 18,2022
] #Avg Type: RS TRCE[l 355 5 #Avg Type: RMS TRACE[. =345 &
RO Tilde > Trig: FreeRun AvglHold: 100400 TYPE| M W PR Tost -»— Trig: FreeRun TYPE| iy
IFGain:Low Atten: 40 4B el IFGainil ow Atten: 30 dB oerlP
Mkr1 2.399 58 GHz Mkrz2 26.122 1 GHz
{9 gerdiv__Ref 50.00 dBm -33.382 dBm [0dBi_Ref 20.00 dBm -38.17 dBm
G _Ref
0
b
"
A0 A
y
' sarito - N
100 . T
0
i "
. Start 30 MHz Stop 26,50 GHz
1] | #Res BIW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
o o L I S I A 5 LS S
1 N 1 f 2.401 7 GHz. 16.08 dBm
-a N f 26.1221 GHz -38.17 dBm
i 3
5
8
7
8
9 L
Center 2400000 GHz Span 10.00 MHz 0
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) : 5
s frarus = —
— —
Kepsight Spectrurn Anlyzes - S1078 = Keyaight Spectrum Anchyzer - S1078. T 2 s
RL | ®  [s0@ DC | COREC T ceneen ALTcH 4T 045129 PhMay 18, 2022 AL | R [5om DC | CORREC SenseanT fon Ao 060425 PHMay 18,2022
| #Avg Type: RS = IERED #Avg Type: RS Thace
RO Wilde —— Trig: FreeRun AvgiHold: 100100 e RO ast ——  Trig: FresRun el
IFGain:Low Atten: 40 dB oeTlP 1FGain:L ow Atten: 30 dB: oerl?
Mkr1 2.441 050 GHz MKkr2 25524 6 GHZ]
jogBrdiv_Ref 30.00 dBm 14.654 dBm |oaiir, Ref 20.00 dBm -37.54 dBm|
o8
0t b
" P
;
. | i =00 1
. M,.
100 | " !
00 !
i
; Start 30 MHz Stop 26,50 GHz
#Res BIW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
. Y S I AN N N N
L 2.440 8 GHz 14.71 dBm
a2l N f 25.524 6 GHz -37.64 dBm
y :
1]
. 3
8
9 .
Center 2.441000 GHz Span 5.000 MHz »
#Res BW 100 kHz #VBW 300 kHz Sweep 2.533 ms (1001 pts) q ;
oo frarus e —
e
Keysight Spectrurm Analyze - 51078 [E=mi=x—| Keysight Spectrum Anshyzes - 51078
AL RF [ S0m DO | CORREC [ cemeenm ALTGN AT 050437 PhMay 16, 2022 KL o o e Lo
Avg Type: RMS mace[5 s 5 ] #Avg Type: RMS
PROWilde > Trig: FreeRun Avg]Hold: 100100 T FNO: Fast ~s-  Trig: FreeRun
IFGain:Low Atten: 40 d8 oeT|P IFGain:Low Atten: 30 dB
Mkr1 2.484 46 GHz
10 gBraiv Ref 30.00 dBm -$2.828 dBm 05 Ref 2000 dBm
[t Log T
ifi T ﬁ
. | s, |
; ] Start 30 MHz Stop 26.50 GHz
4 I [#Res BW 100 kHz #VBW 300 kHz Sweep 073.3ms (40001 pts)
. L L B | [ incron Truncrovwonl ——— fscionwwe __J
L 1N 1 24708GHz  13.264 dBm
= i 262280GHz  -38.93 dBm
y 3
&
o s
8
9
Center 2.483500 GHz Span 10.00 MHz i
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) :
- —— wsa orarus
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SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

— —
[T [Ty —
AL R [soa oc | com [ sensean ] AL R [soa oc [ sensenan
] #Avg Type: RMS | #Avg Type: RMS
PWO:Wide —»- Trig: FreeRun Avg|Hold: 1001100 RO Wide ~»— Trig: FreeRun AvglHold: 1001100
IFGain:Low Atten: 40 dB IFGainLow Atten: 40 dB
Mkr1 2.484 46 GHz
10 ¢Bidiv  Ref 30.00 dBm 10 B/div  Ref 30.00 dBm -32.828 dBm
Log Log
100 10.0
0.0 0.0
[Center 2.400000 GHz Span 10.00 MHz Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)
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SPURIOUS EMISSIONS, NON-HOPPING - ANT2

Reriatt Spectm Al - 1075 | Ceroght Specom Anvhes O J——
AL R 500 DC | CORAEC [ sensenary ALIGN AT 04:25:51 PHMay 18, 2022 RL | RF__ [s0@ DU | CORREC 1 senseant, ALIGH AUTO 055030 PMMay 18, 2072
| #Avg Type:RMS TRACE S5 | #Avg Type: RMS TRACE[T - 55 5 5
PND:Wide —»— Trig: FreeRun AvglHold: 1001100 T It PNO:Fast s  Trig: FreeRun TYRE
IFGain:Low Atten: 40 dB OET| IFGain:l ow Atten: 30 dB DET|
Mkr1 2.399 00 GHz Mkr2 26.154 6 GHZ
Jo iy Ref 30.00 dBm -34.490 dBm j0d=ia__Ref 20.00 dBm -39.27 dBm)
o8 1]
0
00

oo

Start 30 MHz

Stop 26.50 GHz.
Sweep 973.3 ms (40001 pts)

! ] #Res BW 100 kHz #VBW 300 kHz
e } S| -
- i N 1 f 2.402 4 GHz 1377 dBm
2l N 1 26.154 6 GHz -39.27 dBm
y H
&
oo §
8
3. 4
Center 2.400000 GHz Span 10.00 MHz 0
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) . .

_0 CHANNEL BANDEDGE

T

Keysght Specirum Analyze - S1078
AL # S0 0C | comRs

* BAvg Type: RMS

Keysight Spectramn Analyzer - 51078
RL__| RF__[500 DC | CORSEC [ semsener ALTGN AITO 04:14:42 PMMay 18, 2032
#Avg Type:RMS w;u‘ 3456
PNO Wige —»— Trig: FreeRun Avg|Hold: 100/100 NG Fast - Trig: FreeRun
IFGain:Low Atten: 40 dB oerlP IFGain:Low Atten: 30 dB
MKkri 2.441 145 GHz
10 ¢B/iv Ref 30.00 dBm 14.533 dBm 10 aBidiv__Ref 20.00 dBm
Log Log LY (|
00 ’ 1
0.0
i
Start 30 MHz Stop 26.50 GHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 073.3ms (40001 pts)
. Poclvoodimelscl ——x T v T fuciow Thuneroweon] Facione B
- 1 N f 2.440 8 GHz 13.71 dBm
a2 N 1 23.067 6 GHz -38.04 dBm
3
4
H
f0: s
8
9
Center 2441000 GHz Span 5.000 MHz o
#Res B 100 kHz #VBW 300 kHz #Sweep 4.033 ms (1001 pts) :
s frarus s srars
— —
Kepsight Specturn Analyzes - S1078 [E=mjr=n | Keyiight Spectrum Analyzes - S107
RL | RE [50a DC | CORAEC | sense:ing] ALIGN AUTO 04:28:98 PMMay L8, 2022 RL RF Sio  OC | CORREC | ‘SEMSE:INT
#Avg Type: RS macell 355 5 #Avg Type: RMS
TRO Wide —+— Trig: FreeRun AvglHeld: 100/100 T i G Thst e~ Trig: FreeRun
IFGain:Low Atten: 40 dB oerlP IFGain:Low Atten: 30 d8
Mkr1 2.484 81 GHz
10 dB/div Ref 30.00 dBm -33.926 dBm 10 dB/dly_ Ref 20.00 dBm
Log Log T
00
y
: L ]
100
i
. Start 30 MHz Stop 26.50 GHz
¢ [#Res BW 100 kHz #VBW 300 kHz Sweep 973.3ms (40001 pts)
. | 0 2 O S 1 11 5 1V
1 N i 2.479 8 GHz 11.83 dBm
2l N 1 25.8713 GHz. 40.07 dBm
il 3
4
&
L]
T
8
9
Center 2483500 GHz Span 10.00 MHz o
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) i
- rarus sc srars

78 CHANNEL BANDEDGE
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SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

— —
[T [Ty —
AL R [soa oc | com [ sensean ] AL R [soa oc [ sensenan
] #Avg Type: RMS | #Avg Type: RMS
PWO:Wide —»- Trig: FreeRun Avg|Hold: 1001100 RO Wide ~»— Trig: FreeRun AvglHold: 1001100
IFGain:Low Atten: 40 dB IFGainLow Atten: 40 dB
Mkr1 2.483 60 GHz
1048/l Ref 30.00 dBm 10 B/div  Ref 30.00 dBm -34.463 dBm
Log Log
100 10.0
0.0 0.0
[Center 2.400000 GHz Span 10.00 MHz Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)
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9.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

SPURIOUS EMISSIONS, NON-HOPPING - ANT1

T ) o ] [ ——r
WL : 0

HAvg Type: RMS

—
Keysight Spectramn Analyzer - 51078
2L RF__ 500 DC | CORREC [ semsener ALTGN AITO 04:47-30 PMMay 18, 2027
‘ #Avg Type:RMS  TRacE) ‘ 3456 |
PNO Wige —»— Trig: FreeRun Avg|Hold: 100/100 T NG Fast - Trig: FreeRun
IFGain:Low Atten: 40 dB oerlP IFGain:Low Atten: 30 dB
Mkr1 2.399 40 GHz
10 ¢B/iv Ref 30.00 dBm -33.354 dBm 0 didv__Ref 20.00 dBm
Log Log T
0.0 T
i
Start 30 MHz Stop 26.50 GHz
¢ [#Res BW 100 kHz #VBW 300 kHz Sweep 073.3ms (40001 pts)
. oeliosdinclsal T T ucion Treroweonl o B
" 1 N f 2.402 4 GHz 12.542 dBm
a2 N 1 26.260 6 GHz. -39.20 dBm
3
4
H
f0: s
8
9
Center 2400000 GHz Span 10.00 MHz o
#Res B 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) :
frarus sc srarus

_0 CHANNEL BANDEDGE OUT-OF-BAND 0 CHANNEL

o)t KeysghtSpectram Atz -SI078 "
AL F 15 I GH AT
#Avg Type: RMS

Keysight Spectrum Anslyzer - SLO7E.
AL % Ts0c oc | cowec T_ceneen Ao am Ot:46:13 Pz 18, 2022
Avg Type: RIS ToGE] 515 s
TRO Wide —+— Trig: FreeRun AvglHeld: 100/100 T i G Thst e~ Trig: FreeRun
IFGain:Law Atten: 40 dB oerlP IFGain:Low Atten: 30 d8
Mkr1 2.441 020 GHz
[ gy Ref 30.00 dBm 11.221 dBm [0¢eidi_Ref 20.00 dBm
g S e

10
; Start 30 MHz Stop 26.50 GHz
i #Res BW 100 khz #VBW 300 kHz Sweep 973.3ms (40001 pts)
. i O s R | T Foncion Tincrowworl  Facronae ]
1N 1 24408GHz 11460 0Bm
= 1 26.264 4 GHz -38.87 dBm
y s
&
s
7
8
H
Center 2441000 GHz Span 5,000 MHz o
#Res BW 100 KHz #VBW 300 kHz Sweep 2.533 ms (1001 pts) :
= rarus sc ——
—
Feysight Spectrum Anslyzes - 51078 =T Keyzght Spectrum Anshyzes - 51078
AL RF_ [S0a DT | CORREC 1 cense ] ALIGN AUTD 014953 PhMay 18, 2022 KL F E SENSELNT G
#Avg Type RS el s g ] #Avg Type: RMS
RO ilde —— Trig: FreeRun AvglHold: 100100 T PO Fast s~ Trig: FreeRun
IFGain:Law Atten: 40 d8 oerl® IFGain:Low Atten: 30 dB
Mkr1 2.484 73 GHz
10dBidy  Ref 30.00 dBm -34.090 dBm 05 Ref 2000 dBm
[t (o0 —
F
O
. o
100 | e ‘..—d""‘*' o
)0
; i Start 30 MHz Stop 26.50 GHz
(] I #Res BW 100 khz #VBW 300 kHz Sweep 973.3ms (40001 pts)
. i | S O S 75 5] A 175 17 S -
1N 1 24708 GHz 6.4 dBm
= 1 26.264 4 GHz -37.24 dBm
il 3
4
&
o H
8
5
Center 2.483500 GHz Span 10.00 MHz i
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) : :
= —— wsa orarus

78 CHANNEL BANDEDGE
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SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

- -
[T [Ty T
AL R [soa o [ sensean o AL R [soa bc [ sensenan c
] #Avg Type: RMS ] wvg Type: RMS
PNO:Wide —— Trig: FreeRun AvglHold: 1001100 RO Wide —w— Trig: FreeRun AvglHold: 1001100
IFGain:Low Aten: 40 dB IFGaind ow Atten: 40 dB
Mkr1 2,396 39 GHz Mkr1 2.485 29 GHz
10 ¢Bidiv  Ref 30.00 dBm -32.469 dBm 10 d8/dy  Ref 30.00 dBm -33.171 dBm
Leg Log
100 10.0
00 o
[Center 2.400000 GHz Span 10.00 MHz Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)
e p— s erarus
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SPURIOUS EMISSIONS, NON-HOPPING - ANT2

|23 ] Heysght Specium Anslyze - 51078
WL W [sin o

" BAvg Type: RMS

—
[Ty e
AL RE_ [S00 DT | CORREC T cense ] ALIGN AUTO 05:21-26 PHMay 16, 2022
| #Avg Type: RMS TRACE S5 |
PROWilde > Trig: FreeRun Avg]Hold: 100100 T A FNO: Fast ~s-  Trig: FreeRun
IFGain:Low Atten: 40 dB serle IFGainl ow Anten: 30 dB
Mkr1 2.399 60 GHz Mkr2 2
Jggeidn Ref 30.00 dBm -34.955 dBm 10 did__ Ref 20,00 dBm
og T
[
00
o I
. . |,
" Start 30 MHz Stop 26.50 GHz
[} [#Res BW 100 kHz #VBW 300 kHz Sweep 073.3ms (40001 pts)
e " | 0 O 75 5 7 S -
N 1 N f 2.402 4 GHz 11.19 dBm
a2 N 1 26.663 6 GHz 37.77 dBm
y 3
&
. s
8
9
Center 2.400000 GHz Span 10.00 MHz i
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) . -
wsa p—

_0 CHANNEL BANDEDGE OUT-OF-BAND 0 CHANNEL

Keyaight Spectrum Analyzar - 1078 = | & s Fepsght Specirum Ansyzes - S1978
ALtGN T 05:30:50 Py 6, 3037 kL W |s0m OC | CORFE ALiGN AT
: 355 #Avg Type: RMS

Trig: Free Run

RL__[ m  [s00 Db | COREC [_sensznen
#Avg Type:RMS (Rt IRERED
PNO Wige —»— Trig: FreeRun Avg|Hold: 100/100 T RO st e
IFGain:Low Atten: 40 dB oerlP IFGain:Low Atten: 30 dB
Mkri 2.441 140 GHz
10 ¢B/iv Ref 30.00 dBm 10.250 dBm 10 aBidiv__ Ref 20.00 dBm
Log Log
00 {
100 - T
i
Start 30 MHz Stop 26.50 GHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 073.3ms (40001 pts)
. Poclvoodimelscl %~ T v T fuciow Thuneroweon] Facronwe B
- 1 N f 2.441 4 GHz 793 dBm
a2 N 1 26,624 6 GHz -39.49 dBm
3
4
H
f0: s
8
9
Center 2441000 GHz Span 5.000 MHz o
#Res B 100 kHz #VBW 300 kHz Sweep 2.533 ms (1001 pts) :
s frarus sc srars
— —
Kepsight Specturn Analyzes - S1078 [E=mjr=n | Keyiight Spectrum Analyzes - S107
RL RE Q_DC CORREC. | sense:ing] ALIGN AUTO 05:23:03 PMMay L€, 2022 RL RF Sio  OC | CORREC | SENSE:INT,
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