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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-S918B/DS, SM-S918B

SERIAL NUMBER: R3CT7081YTB (CONDUCTED);
R3CT70824QW (RADIATED);

DATE TESTED: 2022-09-19 ~ 2022-11-25;

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 Yeonhee Lim

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.

KDB 662911 D01 Multiple Transmitter Output v02r01

arwnNpE

3. FACILITIES AND ACCREDITATION

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

218 Maeyeong-ro
X] Chamber 1(3m semi-anechoic chamber)
[X] Chamber 2(3m semi-anechoic chamber)
Ll
L]

Chamber 3(3m semi-anechoic chamber)
Chamber 4(3m Full-anechoic chamber)
[ ] Chamber 5(3m Full-anechoic chamber)

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

Corrected Reading (dBuV) = Meter Reading (dBuV) + External Cable (dB) +
Cableloss (dB)
46.62 dBuV + 9.8 dB + 0.1 dB = 56.52 dBuV

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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FCC ID: A3LSMS918B

DATE: 2022-11-25

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 and NFC,
WPT and UWB. This test report addresses the BT(DSS) operational mode.

This report covers the Samsung models SM-S918B/DS and SM-S918B.

These models are identical in hardware except SM-S918B has single SIM tray.
With some pre-scan, model SM-S918B/DS was set for final test.

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 18.859 76.895
Basic GFSK
Peak 19.440 87.902
. Average 15.474 35.270
2402 ~ 2480 Enhanced Pi/4-DPSK
Peak 18.410 69.343
Average 15.484 35.351
Enhanced 8PSK

Peak 18.970 78.886

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 -4.49 dBi and
ANT 2’s maximum gain of -8.38 dBi.

“Wi-Fi 17 and “Wi-Fi 2” as indicated in antenna specification are written as ANT 1 and ANT 2 in

this report.
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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.

- Worst condition

ANT1 ANT2

Axis X z

- Supported PA modes:
ANT.

Bluetooth-Dual

Pre-Amp.
ePA
iPA

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 R37R38J4A28SE3 N/A
Data Cable SAMSUNG EP-DN980 GH39-02111ABBE 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: A3LSMS918B

DATE: 2022-11-25

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 2024-08-15
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 749 2024-08-15
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 845 2024-08-15
Antenna, Loop, 9kHz-30MHz R&S HFH2-Z2 100418 2023-10-06
Antenna, Horn, 18 GHz ETS 3115 00167211 2024-08-04
Antenna, Horn, 18 GHz ETS 3115 00161451 2024-08-21
Antenna, Horn, 18 GHz ETS 3117 00168724 2024-08-04
Antenna, Horn, 18 GHz ETS 3117 00168717 2024-08-21
Antenna, Horn, 40 GHz ETS 3116C 00166155 2024-08-02
Preamplifier ETS 3116C-PA 00168841 2023-08-04
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 2023-08-02
Preamplifier, 1000 MHz Sonoma 310N 351741 2023-08-02
Preamplifier, 2000 MHz Sonoma 310N 370599 2023-08-02
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 2023-08-02
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42| 1896138 2023-08-01
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 | 2029169 2023-08-01
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54170614 2023-08-03
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54490312 2023-08-01
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 2023-08-03
Average Power Sensor Agilent / HP U2000 MY54260010 2023-08-03
Bluetooth Tester TESCOM TC-3000C 3000C000546| 2023-08-02
Power Splitter MINI-CIRCUITS WA1534 UL003 2023-01-11
Power Splitter MINI-CIRCUITS WA1534 UL004 2023-01-11
Attenuator PASTERNACK PE7087-10 A009 2023-08-03
Attenuator PASTERNACK PE7087-10 A001 2023-08-03
Attenuator PASTERNACK PE7087-10 A008 2023-08-03
Attenuator PASTERNACK PE7004-10 2 2023-08-01
EMI Test Receive, 40 GHz R&S ESU40 100439 2023-08-02
EMI Test Receive, 40 GHz R&S ESU40 100457 2023-07-29
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 2023-08-02
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 2023-08-01
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 2023-08-01
High Pass Filter 3GHz Micro-Tronics HPM17543 010 2023-08-02
High Pass Filter 3GHz Micro-Tronics HPM17543 015 2022-08-02
High Pass Filter 3GHz Micro-Tronics HPM17543 020 2023-08-01
High Pass Filter 6GHz Micro-Tronics HPS17542 009 2023-08-02
High Pass Filter 6GHz Micro-Tronics HPS17542 016 2023-08-01
High Pass Filter 6GHz Micro-Tronics HPS17542 021 2023-08-01
LISN R&S ENV-216 101837 2023-08-04
Termination WEINSCHEL M1406A T09 2023-08-03
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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9. ANTENNA PORT TEST RESULTS

9.1. 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

Mode On time Period Duty Cycle 1/T Minimum VBW
[msec] [msec] [%] [kHZ]
BDR 2.883 3.758 76.716 0.347
EDR 2.898 3.758 77.115 0.345
E?s.guswmmm-nm i - Ekmqhwm—ﬂm i )
e Ao - it e WE PRG Tast s~ Trig:RF Burst v Type: RN
Il_tlﬁl iidiv  Ref 30.00 dBm - 1(:: idiv_ Ref 30.00 dBm
¥ ¢ Q o e
Center 2.441000000 GHz Span 0 Hz ‘Center 2.441000000 GHz Span 0 Hz
Res BW & MHz #VBW 50 MHz ms (1001 pts) Res BW 8 MHz #VBW 50 MHz Sweep 15.00 ms (1001 pts)
A RS . ST E I I S— O
1N t 3714ms 1913 dBm 1i N t 3714 ms 1524 dBm
2 Al t o4 2.883ms (Al 0.06dB 2 A1 t (A) 2898 ms (A) -1.84dB
: A1 t(a) 3758 ms (A) 0.09dB : a1 t (4 3.768 ms (A) 0.06 dB
: :
8 B
9 e
10 10
-11 ‘11
tgisras = I
BDR EDR
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FCC ID: A3LSMS918B

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 2402 943.3
ANT1 39 2441 943.0
8 2480 956.7
0 2402 946.4
ANT2 39 2441 947.6
78 2480 941.9
Worst 956.7

9.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Ant. Channel Frequency 20 dB Bandwidth
[MHZ] [MHz]
0 2402 1.320
ANT1 39 2441 1.341
/8 2480 1.329
0 2402 1.335
ANT2 39 2441 1.334
8 2480 1.331
Worst 1.341
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9.2.3. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Frequency 20 dB Bandwidth
Ant. Channel

[MHZ] [MHZz]
0 2402 946.2

DUAL mode
ANT1 39 2441 945.8
78 2480 988.5
0 2402 942.4

DUAL mode
ANT2 39 2441 948.3
78 2480 1005.0
Worst 1005.0

9.2.1. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Frequency 20 dB Bandwidth
Ant. Channel

[MHZ] [MHZz]
0 2402 1.333

DUAL mode
ANTL 39 2441 1.330
78 2480 1.333
0 2402 1.337

DUAL mode
ANT2 39 2441 1.342
78 2480 1.322
Worst 1.342
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BDR ANT1

BDR ANT2

sTanus)

Keysight Specirumn Anahzr 51078 =y Xeysight Spectmun Anahyer - 19580 ==r=
RL P 5, T A N il GN AL (05:05:46 PM Oct 14, 2022 RL F 5 D ENSE INT, ALIGN AUT! 05:07:36 PM Oxt 14,2022
‘ Center Freq: 2.402000000 GHz Radio Std: None | ‘Conter Freq: 2.402000000 GHz Radio Std: None
«p- Trig: Free Run Avg|Hold: 1001100 s Trig: Free Run Avg|Hold: 100100
MFGain:Low #Arten: 40 dB Radio Device: BTS WFGain:Low #Atten: 40 dB Radie Device: BTS

10deidy Ref 25.00 dBm 1048y Ref 25.00 dBm
Log og
Center 2.402 GHz Span 3 MHz [Center 2.402 GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz Sweep 3.333ms #Res BW 30 kHz VBW 300 kHz Sweep 3.333 ms|

Occupied Bandwidth Total Power 23.1 dBm Occupied Bandwidth Total Power 25.0 dBm

891.17 kHz 881.87 kHz
Transmit Freq Error 7.152 kHz OBW Power 99.00 % Transmit Freq Error 9.087 kHz OBW Power 99.00 %
x dB Bandwidth 0433 kHz xdB .20.00 dB x dB Bandwidth 946.4 kHz x dB -20.00 dB

20 dB bandwidth / 0 CHANNEL

20 dB bandwidth / 0 CHANNEL

sTaTus)

Keysight Spectrumn Analyee - S1078 [E=mr Keysight Spectnan Anshyes - 19568 E==p
AL % lsn o = e I 05.05.35 M 0ct 14,2022 R T ot e o 05 0740 P0Gt 14,2022
‘ Center Freq: 2.441000000 GHz Radio Std: None ‘Center Freq: 2.441000000 GHz Radio Std: None
s~ Trig: Free Run Avg|Hold: 1001100 s Trig: Free Run Avg|Hold: 100100
MIFGain:Low #Atten: 40 dB Radio Device: BTS WFGain:Low #Atten: 40 dB Radio Device: BTS

10 dBidiv Ref 25.00 dBm 10 dBldiv Ref 25.00 dBm
Log Log
Center 2441 GHz Span 3 WHz [Center 2431 Ghz Span 3 Mz
#Res BW 30 kHz VBW 300 kHz Sweep 3.333ms [#Res BW 30 kHz VBW 300 kHz Sweep 3.333 ms|

Occupied Bandwidth Total Power 23.6 dBm Occupied Bandwidth Total Power 25.3 dBm

892.00 kHz 871.16 kHz
Transmit Freq Error 4890kHz  OBW Power 99.00 % Transmit Freq Error 2.508kHz  OBW Power 99.00%
x dB Bandwidth 943.0 kHz xdB .20.00 dB x dB Bandwidth 947.6 kHz x dB -20.00 dB

aTaTUS

20 dB bandwidth / 39 CHANNEL

20 dB bandwidth / 39 CHANNEL

sTanus)

Keysight Spectrumn Anahzr  S1078 T Xeysight Spectmun Anahyer - 19580 =r=
AL " E [ _coen wSEINT] N 05:05:25 P Dt 14, 2022 AL - EE: ENSE INT A IGH 4T 15.07.55 PO 14,2022
] Center Freq: 2.480000000 GHz Radio Std: None ‘Canter Froq: 2.480000000 GHz Radio $1d: None
c». Trig: FreeRun AvglHold: 1001100 a. Trig: FreeRun ‘Avg|Hold: 1001100
MEGain:Low #Anten: 40 dB Radio Device: BTS WEGainL ow #hnen: 40 dB Radio Device: BTS
10 dBidiv Ref 25.00 dBm 10 dBldiv Ref 25.00 dBm
Log g
Center 2.48 GHz Span 3 MHz

Center 2.48 GHz Span 3 MHz
#Res BW 30 kHz VEW 300 kHz Sweep 3.333ms #Res BW 30 kHz VBW 300 kHz Sweep 3.333 ms|

Occupled Bandwidth Total Power 22.5 dBm Occupied Bandwidth Total Power 23.9 d8m

898.62 kHz 884.37 kHz
Transmit Freq Error 4.592 kHz OBW Power 99.00 % Transmit Freq Error 2.996 kHz OBW Power 98.00 %
x dB Bandwidth 856.7 kHz x dB -20.00 dB x dB Bandwidth 941.9 kHz x dB -20.00 dB

20 dB bandwidth / 78 CHANNEL

20 dB bandwidth / 78 CHANNEL
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Keysight Spectrum Anshyzer - 19568 (e epsight Spectrum Analyzer - 19568 [E==r
wL (T = exsea e 050033 Poct 14, 2022 A ; : s L o G575 a 14,2022
‘ Center Freq: 2 402000000 GHz Radio Std: None ‘ Center Freq: 2.402000000 GHz Radio Std: None
s~ Trig: Free Run Avg|Hold: 1001100 s~ Trig: Free Run Avg[Hold: 100/100
MIFGain:Low #Atten: 40 dB Radio Device: BTS MFGain-Low #Anen: 40 dB Radio Device: BTS
10dBidy_ Ref 25.00 dBm 0daidiv_ Ref 25.00 dBm
Log Log
Center 2.402 GHz Span 3 MHz [Gonter 2.402 GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz Sweep 3.333ms [#Res BW 30 kHz VBW 300 kHz Sweep 3.333ms
Occupied Bandwidth Total Power 19.9 dBm Occupied Bandwidth Total Power 22.0 dBm
1.1967 MHz 1.1993 MHz
Transmit Freq Error 4.576 kHz OBW Power 99.00 % Transmit Freq Error 543 Hz OBW Power 99.00 %
x dB Bandwidth 1.320 MHz x dB -20.00 dB x dB Bandwidth 1.335 MHz xdB -20.00 dB
. s —
s
20 dB bandwidth / 0 CHANNEL 20 dB bandwidth / 0 CHANNEL
[ ———T = epig Specim Anshee - 19588 =
AL R E ] _coR " il A 05:06:15 PM Ot 14, 2022 RL L S R ENSE. INT ALTGM ALIT 05:07:16 PM Oct 14, 2022
‘ Center Freq: 2.441000000 GHz Radio Std: None Center Frag: 2.441000000 GHz Radio Std: None
«p- Trig: Free Run Avg|Hold: 100100 s Trig: Free Run AvglHold: 100/100
MIFGain:Low #Arten: 40 dB Radio Device: BTS MFGain:Low #Atten: 40 dB. Radio Device:BTS
10 dBidiv Ref 25.00 dBm d 0 dBidiv Ref 25.00 dBm
Log og
Center 2.441 GHz Span 3 MHz [Center 2.441 GHz Span 3 Mz
#Res BW 30 kHz VBW 300 kHz Sweep 3.333ms [#Res BW 30 kHz VBW 300 kHz Sweep 3.333ms
Occupied Bandwidth Total Power 20.5 dBm Occupied Bandwidth Total Power 21.9 dBm
1.1980 MHz 1.1956 MHz
Transmit Freq Error 4.864 kHz OBW Power 99.00 % Transmit Freq Error 4.506 kHz OBW Power 99.00 %
x dB Bandwidth 1.341 MHz xdB -20.00 dB x dB Bandwidth 1.334MHz  xdB +20.00 dB
sc —
osc. -
20 dB bandwidth / 39 CHANNEL 20 dB bandwidth / 39 CHANNEL
Keysight Spectrum Anshyzer - 19568 (e epsight Spectrum Anslyzer - 19568 [E==r
wL (T = exsea e 050024 Poct 14, 2022 A ; : s L o 050705 P 0ct 14,2022
‘ Center Freq: 2. GHz Radio Std: None Center Freq: 2.480000000 GHz Radio Std: None
s~ Trig: Free Run Avg|Hold: 1001100 s~ Trig: Free Run Avg[Hold: 100/100
MIFGain:Low #Atten: 40 dB Radio Device: BTS MFGain-Low #Anen: 40 dB Radio Device: BTS
10dBidy_ Ref 25.00 dBm 0daidiv_ Ref 25.00 dBm
Log Log
Center 2.48 GHz Span 3 MHz Center 2.48 GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz Sweep 3.333ms [#Res BW 30 kHz VBW 300 kHz Sweep 3.333ms
Occupied Bandwidth Total Power 19.7 dBm Occupied Bandwidth Total Power 21.1 dBm
1.1895 MHz 1.1908 MHz
Transmit Freq Error 5.564 kHz OBW Power 99.00 % Transmit Freq Error 2.130 kHz OBW Power 99.00 %
x dB Bandwidth 1.329 MHz x dB -20.00 dB x dB Bandwidth 1.331 MHz xdB -20.00 dB
20 dB bandwidth / 78 CHANNEL 20 dB bandwidth / 78 CHANNEL
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BDR DUAL mode ANT 1

_BD

12

Fm_w.w,m
AL A

] Center Freq: 2402000000 GHz
<». Trig: FreeRun AvglHold: 1001100

Radio Std: None

BN
1:33 44 W 23, 2022

Keysight Spectnum Analyzer - S1078
Rl - E

=
05:51:08 &M bow 25, 2022

R DUAL mode ANT 2

] Centar Frag: 2.402000000 GHz Radio Std: None

—»  Trig: FreeRun AvglHold: 1001100

sTanus)

WE MIFGain:Low #Arten: 30 dB Radio Device: BTS MFGain:Low #Atten: 30 dB. Radio Device: BTS
10 dBidiv Ref 30.00 dBm 0 dB/div Ref 30.00 dBm
Log ‘ ‘ Log
Center 2.402000 GHz Span 3.000 MHz Center 2.402 GHz Span 3 MiHz
#Res BW 30 kHz VBW 300 kHz Sweep 3.333ms #Res BW 30 kHz VBW 300 kHz Sweep 3.333ms
Occupied Bandwidth Total Power 19.5 dBm Occupied Bandwidth Total Power 20.8 dBm
869.82 kHz 871.15 kHz
Transmit Freq Error -5.008 kHz % of OBW Power  99.00 % Transmit Freq Error -5.033 kHz OBW Power 99.00 %
x dB Bandwidth 946.2 kHz xdB -20.00 dB x dB Bandwidth 942.4 kHz xdB -20.00 dB

sTATUS

20 dB bandwidth / 0 CHANNEL

20 dB bandwidth / 0 CHANNEL

sTaTus)

memlmm-sm =re| Keysight Spectnum Anyaes - SLO78 =t
wL (T exsea e 01.21.05 M Nav 23, 2022 A ; s L o U5i3137 AN 25, 2022
Center Freq: 2.441000000 GHz Radio Std: None Center Freq: 2.441000000 GHz Radio Std: None
WFE s Trig: Free Run Avg|Hold: 1001100 s Trig: Free Run Avg|Held: 100/100
MIFGain:Low #Atten: 30 dB Radio Device: BTS #FGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 30.00 dBm d 0 dBidiv Ref 30.00 dBm
jod
Center 2.441000 GHz Span 3.000 MHz jCentar 2441 GHiz Span 3 MH2
#Res BW 30 kHz VBW 300 kHz Sweep 3.333ms [#Res BW 30 kHz VBW 300 kHz Sweep 3.333ms
Occupied Bandwidth Total Power 20.4 dBm Occupied Bandwidth Total Power 20.8 dBm
861.15 kHz 874.16 kHz
Transmit Freq Error -5.545kHz % of OBW Power  09.00 % Transmit Freq Error -3.879kHz  OBW Power 99.00 %
x dB Bandwidth 9458kHz  x dB +20.00 dB x dB Bandwidth 948.3kHz  xdB ~20.00 dB

smaTus

20 dB bandwidth / 39 CHANNEL

20 dB bandwidth / 39 CHANNEL

[ Voot Spoctram Anahes - 51078
] Center Freq: 2480000000 GHz

WFE <». Trig: FreeRun AvglHold: 1001100

Radio Std: None

2140 44 Wow 23, 2022

] Keysight Spectnum Analyzer - S1078
Rl - E

=
T 05:52:12 A0 bow 25, 2022

Center Freq: 2430000000 GHz Radia Std: None

s Trig: FreeRun AvglHold: 100/100

#Amen: 30 dB Radio Device: BTS

sTanus)

MIFGain:Low #Arten: 30 dB Radio Device: BTS

0asidv_ Ref 30.00 dBm odgidiv Ref 30.00 dBm
Log Log
Center 2.480000 GHz Span 3.000 MHz| Center 2.48 GHz Span 3 MHz.
#Res BW 30 kHz VBW 300 kHz Sweep 3.333 ms| jFRes BW_30 kHz VBW_300 kHz Sweep 3.333ms

Occupied Bandwidth Total Power 20.1 dBm Occupied Bandwidth Total Power 21.7 dBm

885.54 kHz 885.15 kHz
Transmit Freq Error -4.394 kHz % of OBW Power  99.00 % Transmit Freq Error -296 Hz OBW Power 99.00 %
x dB Bandwidth 988.5 kHz x dB -20.00 dB x dB Bandwidth 1.005 MHz x dB -20.00 dB

sTATUS

20 dB bandwidth / 78 CHANNEL

20 dB bandwidth / 78 CHANNEL
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EDR DUAL mode ANT 1

EDR DUAL mode ANT 2

quwmm-sm
AL = s00 0

| Center Freq: 2 402000000 GHz
e Trig: FresRun Avg|Hold: 100/100

0122:16 AM Nov 22, 2022
Radio Std: Nene

[E=R 2

Kepight Spectrum Anelyzes - SLO78
[ R

m 05:52:48 A Wow 25, 2022

] Centar Freq: 2402000000 GHz Radia Std: None
s Trig: FreeRun AvglHold: 100/100

sTanus)

e MEGain:Low #Atten: 30 dB Radio Device: BTS MFGain-Low #Anen: 30 dB Radio Device: BTS

1048k Ref 30.00 dBm odsidiv Ref 30.00 dBm
Log Log
Center 2.402000 GHz Span 3.000 MHz Center 2.402 GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz Sweep 3.333 ms| #Res BW 30 kHz VBW 300 kHz Sweep 3.333ms

Occupied Bandwidth Total Power 16.0 dBm Occupied Bandwidth Total Power 16.3 dBm

1.1825 MHz 1.1892 MHz
Transmit Freq Error -3.032 kHz % of OBW Power  99.00 % Transmit Freq Error -2.288 kHz OBW Power 99.00 %
x dB Bandwidth 1.333 MHz x dB -20.00 dB x dB Bandwidth 1.337 MHz x dB -20.00 dB

sTaTUS

20 dB bandwidth / 0 CHANNEL

20 dB bandwidth / 0 CHANNEL

—
Fm_w.mwm
AL A

22:45 44 Wow 23, 2022

BN

m—
Weysight Spectnum Anedyzer - SL078
kL R S

=
05:53:18 &M bow 25, 2022

sTaTus)

‘ .Cmnr Freq: 2441000000 GH‘! Radio Std: None i .Cln‘bﬂ Freg: 1“1000(!‘10‘6?‘1: Radio Std: None
T <». Trig: FreeRun Avg|Hold: 100100 . Trig: FreeRun AvglHold: 1001100
MIFGain:Low #Arten: 30 dB Radio Device: BTS MFGain:Low #Atten: 30 dB. Radio Device: BTS

10 dBidiv Ref 30.00 dBm d 0 dBidiv Ref 30.00 dBm
Log og
Center 2.441000 GHz Span 3.000 MHz| Center 2.441 GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz Sweep 3.333ms jFRes BW_30 kHz VBW 300 kHz Sweep 3.333 ms

Occupied Bandwidth Total Power 16.4 dBm Occupied Bandwidth Total Power 16.6 dBm

1.1943 MHz 1.1959 MHz
Transmit Freq Error -5.839 kHz % of OBW Power  99.00 % Transmit Freq Error 5.991kHz  OBW Power 99.00 %
x dB Bandwidth 1.330 MHz xdB -20.00 dB x dB Bandwidth 1.342MHz  xdB +20.00 dB

STATUS

20 dB bandwidth / 39 CHANNEL

20 dB bandwidth / 39 CHANNEL

quwmm-sm
AL = s00 0

0123:10 A Nov 22, 2022

[E=2=2

Kepight Spectrum Anelyzes - SLO78
[ R

[E=mr3
05:5241 A Wow 25, 2022
Radia Std: None

Centar Freq: 2480000000 GH

sTanus)

| D arier Freq: 2. oHz Radio Std: None 2
WE s Trig: FreeRun Avg|Hold: 100100 s Trig: Free Run Avg|Hold: 100/100
MEGain:Low #Atten: 30 dB Radio Device: BTS MFGain-Low #Anen: 30 dB Radio Device: BTS

10dBidy_ Ref 30.00 dBm odgidiv Ref 30.00 dBm
Log Log
Center 2.480000 GHz Span 3.000 MHz| Center 2.48 GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz Sweep 3.333 ms| #Res BW 30 kHz VBW_300 kHz Sweep 3.333ms

Occupied Bandwidth Total Power 17.0 dBm Occupied Bandwidth Total Power 16.9 dBm

1.2000 MHz 1.1862 MHz
Transmit Freq Error -0.521 kHz % of OBW Power  99.00 % Transmit Freq Error -3.909 kHz OBW Power 99.00 %
x dB Bandwidth 1.333 MHz xdB -20.00 dB x dB Bandwidth 1.322 MHz xdB -20.00 dB

smaTus

20 dB bandwidth / 78 CHANNEL

20 dB bandwidth / 78 CHANNEL
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9.3. HOPPING FREQUENCY SEPARATION

LIMITS

FCC §15.247 (a) (1)

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

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

TEST PROCEDURE

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

RESULTS
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9.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

m—
Keysight Spectruen Anlyze - 19568
AL R 504

e
[= = KeysightSpect s Anabyzer - 9508
R W s D

[EREE=

v comec SEsE AL o
#Avg Type: RMS
AvglHold: 100/100

PNO: Wige ~»— Trig: FreeRun
IFGaln:Low Atten: 40 4B

10 dBidiv Ref 30.00 dBm
Log

AMkr2 1.000 00 MHz
-0.135dB

9:20:15 P Ot 13, 2022 oc

Correc SENSELN ALIGN AUTO

g 09223 P0G 13, 2022
#Avg Type: AMS TRac O

Ve[
o=mlP

PHO Wige —»-  Trig: Free Run

NO: Wi AvglHold: 100/100
IFGain:Low Atten: 40 4B

AMkr2 1.000 00 MHz
0.005 dB

10 dBidiv Ref 30.00 dBm
Log

§

&
v

[Center 2.441000 GHz

#Res BW 300 kHz #VBW 300 kHz

Sweep 2.667 ms (20001 pts)

[Center 2.441000 GHz
#Res BW 300 kHz

Span 3.000 MHz

Span 3.000 MHz

#VBW 300 kHz Sweep 2.667 ms (20001 pts)

ANT1 SEPARATION

ANT2 SEPARATION

9.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

— —
Keysight Spectiuam Analyzer - 19568 === Keysight Spectium Anahyzer - 19568
L F__ [500 OC | COREC SENSE N TR | 12007132 AMOGL 15, 2022 RL F__ [500 OC | COREC SENSE N TR |
#Avg Type: RMS TRACE 156 #Avg Type: RMS
ONG: Wikde > Trig: FresRun ‘AvgiHold: 1001100 e [ ONG: Wlde —»-  Trig: FresRun ‘AvgiHola: 1001100
IFGain ow Atten: 40 dB o=tlP IFGaini ow Atten: 40 dB
AMkr2 1.000 00 MHz AMkr2 1.000 00 MHz
1o geiciy _ Ref 30.00 dBm -0.030 dB Jggeiciy_ Ref 30.00 dBm 0.146 dB
¢ C ¢
1o a0
[Center 2441000 GHz Span 3.000 MHz [Center 2441000 GHz Span 3.000 MHz
#Res BIW 300 kHz #VBIN 300 kHz Sweep 2.667 ms (20001 pts) #Res BIW 300 kHz #VBIN 300 kHz Sweep 2.667 ms (20001 pts)
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9.3.3. BLUETOOTH BASIC DATA RATE GFSK MODULATION

—
Keysight Spestrun Analyze: - S1078
AL G S08_oc

m—
Keysight Spestrun Anlyzes - 51078
AL G S08_oc

ALl D
#Avg Type: RMS
AavglHold: 100/100

Wide —w Trig: FreaRun
wLow Atten: 40 4B

Wide —w Trig: FreeRun
wLow Atten: 40 4B

AL o
#Avg Type: AMS
AavglHold: 100/100

AMkr2 1.000 00 MHz]

19 gBidiv Ref 30.00 dBm 0.559 dB|

10 dBidiv_ Ref 30.00 dBm
Log

[Center 2.441000 GHz
[#Res BW 300 kHz

Span 3.000 MHz

#VBW 300 kHz Sweep 2.667 ms (20001 pts]

[Center 2.441000 GHz
[#Res BW 300 kHz

#VBW 300 kHz

Span 3.000 MHz,
Sweep 2.667 ms (20001 pts

DUAL mode ANT 1 SEPARATION

DUAL mode ANT 2 SEPARATION

9.3.4. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

— —
Ceroaht Spectes Anhyer - 107 Cervaht Spetrs Ayt 1078
R W sis b ow e o R W sis b ow Lo Ao
#Avg Type: RMS #Avg Type: RMS
T FHO Wide —>- Trig: FresRun AvglHold: 1001100 RO Wide —= Trig: FreeRun AvglHold: 100100
IFGainLow Atten: 40 dB IFGain‘Lew Aften: 40 dB
AMKr2 1.000 00 MHZ] AMKr2 1.000 00 MHZ]
10g8i0_ Ref 30.00 dBm -0.632 dBj 1ogeid_ Ref 30.00 dBm 0.077 dB
1 4 ¢ | S N O /SO N AN O, S M

[Center 2.441000 GHz
[#Res BW 300 kHz

Span 3.000 MHz

#VBW 300 kHz Sweep 2.667 ms (20001 pts]

[Center 2.441000 GHz
[#Res BW 300 kHz

#VBW 300 kHz

Span 3.000 MHz
Sweep 2.667 ms (20001 pts)

DUAL mode ANT 1 SEPARATION

DUAL mode ANT 2 SEPARATION
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REPORT NO: 4790541052-E5V5 DATE: 2022-11-25
FCC ID: A3LSMS918B

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: 4790541052-E5V5
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DATE: 2022-11-25

9.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

- ANT1

KeyagitSpectrum Analyze - 19508 [E=mEn ) T
AL | w 500 0C | CORRE SENSENT] ALIGH AUTD 09:18:47 PO 1, 2022 RL 500 £ SENSENT Ao a0
#Avg Type: RMS TRACE[1 23 15 vg Type: RMS
PRO-Fost -»- Trig: FreeRun AvgHold: 1001100 TR My FRGTWde - TrigiFreeRun AvglHold: 100100
IFGain:Low Atten: 40 dB. Eals IFGainiLow Atten: 40 dB
10 dBiciy  Ref 30.00 dBm 40dEidy Ref 30.00 dBm
Log Lag
|
I
200
0.4
Start 2.40000 GHz Stop 2.43000 GHz
'Start 2.39000 GHz ‘Stop 2.49000 GHz
#Res BIW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) #Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
sc

100 MHZ Span 30MHz SPAN, SEGMENT 1 OF 3

— —
e — ——] T = ) Nersih Spectnum felyee: 1950 '
AL |  [sa@ oo | cos SENSEINT] ALLGN AUTD 9:17:12 PMOEE 13,2022 RL W %02 bc | comc SEvsEan] AncHAUTO [ a7z
] #Avg Type: RMS e #Avp Type: RIS
PROTTide e~ Trig: FreeRun AvglHold: 1001100 PG Wide ~»-  THg: FreeRun AvglHold: 100/100
IFGain:Low Atten: 40 dB IFGain:Low Atten: 40 dB
10 Bseiy Ref 30,00 dBm 10 dmidiv Ref 30.00 dBm
Log Log
"
200
o0
Start 2.46000 GHz Stop 2.48200 GHz
Start 243000 GHz Stop 246000 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) #Res BW 300 kHz FVBW 300 kHz Sweep 1.333 ms (20001 pts)
-

30MHz SPAN, SEGMEKIMT 2 OF 3 30MHz SPAN, SEGMENT 3 OF 3
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DATE: 2022-11-25

— —
[ ———— T e ) [T ——y
AL |  |si bc | oow SENse T AIGH ALTD 09:37:07 Pt 13,2022 Al w soa o cowet SeustaT A |
#Avg Type: RMS s e #Avg Type RMS
PNO:Ebst -+~ Trigi FreeRun Avg|Hold: 100100 Tl FNGIWide ~»- Trig: FreeRun AvglHold: 100100
IFGain:Low Atten: 40 0B oetlP 1FGain-Low Atten: 40 4B
10 defciv  Ref 30,00 dBm 10 dBidiv  Ref 30.00 dBm
Log 1%
!
200
0.0
oo
Start 2.40000 GHz Stop 2.43000 GHz
Start 2.39000 GHz Stop 2.49000 GHz
4Res BW 300 kHz HVEW 300 kHz Sweep 1.333 ms (20001 pts) #Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
™ rams
100 MHZ Span 30MHz SPAN, SEGMENT 1 OF 3
— —
Keysight Spectium Analyzer - 19558 [E=mE=n Keysight Spectrum Analyze: - 1956 EEACT]
AL | % [s00 oc | cowe SENSE 1] TGN ATD 09:24:39 POt 13,202 Al 5o oc | cowec SO ATGHAITD ] FE
#Avg Type: RMS TRAGE[1 73156 T #Aug Type RMS S
G de -+ Trig: FreeRun AvgiHold: 100100 P FNGWide v~ Trig: FreeRun AvglHold: 100100
IFGain:Low Atten: 408 cerlP 1FGain:Low Atten: 40 68
10 dBiely  Ref 30,00 dBm j0deidiv Ref 30.00 dBm
Log Log
I
200
o0
500
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 BIW 300 kHz #VBW 300 kHz Sweep 1.033 ms (20001 pts)
e T ™ e
30MHz SPAN, SEGMENT 2 OF 3 30MHz SPAN, SEGMENT 3 OF 3

Page 27 of 122

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: 4790541052-E5V5
FCC ID: A3LSMS918B
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- DUAL mode ANT 1

[#Res BW 300 kHz
jusc

e p————— = Yoo Speci e - 08 =T e
a1 ESETE exseu AIA AL A [son bc [ comec SewsenT aian o 55 s ov 23, 2002
‘ #Avg Type: RMS #Avg Type: RMS
WE NG Tost —e—  Trig: FresRun AvglHold: 100/100 FE WG Tilde - Trig: FresRun AvglHold: 100/100
FGain:Low Atten |FGalnLow Atten: 40 68
10 d=idiv - Ref 30.00 dBm ‘0 deidiv. - Ref 30.00 dBm
Log - Log -
00|
100
200
A
Start 2.40000 GHz Stop 2.43000 GHz
Start 2.39000 GHz Stop 2.49000 GHz,
#VBW 300 kHz Sweep 1.333 ms (20001 pts| #Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)

usa

30MHz SPAN, SEGMENT 1 OF 3

100 MHz Span

m—
e Feyaight Spectrum Anszer - 51078
AL 3 2_oc

m—
[ Keroight Spestium Anaiyzes - 51078
RL A

B

Sweep 1.333 ms (20001 pts)

[0 CORREC T sensea ATGHATD [ [so oc [ comec SENSETT ALTGH Ao 0155208 A1 ot 13, 2027
] #Avg Type: RMS #hvg Type RMS 7
WE NG Wide -+ Trig: FreeRun Avg|Hold: 100100 NFE FRGWilge —»- Trig: FreeRun AvglHold: 100100
IFGain:Low Atten: 40 dB IFGaln:Low Atten: 40 dB
10 aB/dly  Ref 30,00 dBm 10 desdlv  Ref 30.00 dBm
Log Log v
00|
i
1 100
200
Start 2.43000 GHz Stop 2.46000 GHz, ::;" %;fg:“n :':‘Z 300 KH Stop 248200 GHz
#Res BIW 300 kHz #VBW 300 kHz es z #VE 2

Sweep 1.333 ms (20001 pis!

30MHz SPAN, SEGMENT 2 OF 3

30MHz SPAN, SEGMENT 3 OF 3

Page 28 of 122

UL Korea, Ltd. Suwon Laboratory

UL Korea, Ltd. Confidential

FORM ID: FCC_15C(04)
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea TEL: (031) 337-9902 FAX: (031) 213-5433

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 4790541052-E5V5
FCC ID: A3LSMS918B

DATE: 2022-11-25

- DUAL mode ANT 2

(BT
22

=
Enm

ALIGH 10

Feysight Spectrum Ansiyzer - SLITE
3 09 DC

AL E AN ATD_ |

#Avg Type: RMS
Avg|Hold: 1001100

CoRReC [ sewseant

PNO: Fast ~+-  1rig: FreeRun
ain:Low

—
eri gl Specti Andhze - SL078
AL W Tsin b | comec Ses

(]
TRAC:

16:31:36 41 Hov 25, 2022
= IR
TRO:Wide ~— T1rig: FreeRun
IFGain:Low Anten: 40 dB

mvre{m i

HAvg Type: RMS B
AvglHold: 1001100 el
oe]

IFG Atten: 40 dB

10 dridlv - Ref 30.00 dBm
Log

10 defdiv Ref 30.00 dBm

Log

Start 2.40000 GHz

Start 2.39000 GHz

Sweep 1.333 ms (20001 pts)

Stop 2.49000 GHz [#Res BW 300 kz FVBW 300 kHz

Stop 2.43000 GHz
Sweep 1.333 ms (20001 pts)

[#Res BW 300 kHz #VBW 300 kHz
100 MHz Span 30MHz SPAN, SEGMENT 1 OF 3
— —
Keysight Spectrum Anatyzer - 1078 ey ght Spestrum Analyzes - 51078 [EEACT
AL % [s0a O | ComeC T sense.] AN AUTD_[ AL A [sto bc | comec SENSETT ALTEN AT 51 Ao 35, 2072
] #Avg Type: RMS #hvg Type RMS 7 3
NG Wide -+ Trig: FreeRun AvglHold: 100100 RO Wide —+- Trig: FreeRun AvglHold: 1001100
IFGain-Low Atten; 40 dB IFGain:Low Atten: 40 4B
10 dBsdiv  Ref 30,00 dBm 10 dBidv  Ref 30.00 dBm
Log Log
00
i 100
”
Start 2.46000 GHz Stop 2.43200 GHz
[Start 2.43000 GH: Stop 2.46000 GH.
y i o [#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)

|#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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9.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

- ANT1

#Res BW 300 kHz
usa

100 MHz Span

Feyaight Spectrum Anslyzsr - 19568 = N gt Specem ke - 19568
AL [ RF Wa DO CORRE SENSE:INT| (6N AUTS 12:01;16 AMOct 14, 2022 RL RE 502 DC CORREC SENSE:INT| ALIGH AUTO
#Avg Type: RMS TRecE[1 - 515 vg Type: RIS
NG Ewct ~s  Trig: FreeRun Avg ol 100100 '--EF e e T FresRun AvglHold: 100/100
IFGain:Low Auen: 408 iis 1FGain:Low Atten: 40 68
10 dB/dly  Ref 30.00 dBm 10 deidiv Ref 30.00 dBm
Log Log
i
200
20
Start 2.9000 GHz Stop 2.49000 GHz Start 2.40000 GHz R Stop 2.43000 GHz
#Res B 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)

Sweep 1.333 ms (20001 pts)

30MHz SPAN, SEGMENT 1 OF 3

—
[Eer s p—
AL | w [si0 oc | oome Sense 1] Ale AT

PNG:Wide -+~ Trig: FreeRun
IFGain:Low Atten: 4008

10 deidiv - Ref 30.00 dBm
Log

#hvg Type: RMS
Avg|Hold: 100100 TYPE(M

=R

—
Keyoight Spectium Analyce: - 19568
Rl w502

12:09:31 AMOCt 13,2020
M TRacE[l 35T

CORREC SENSEINT]

ALIGN AUTD

cerlP

10 deidiv - Ref 30.00 dBm
Log

FNO: Wide ~»- Trig: FreeRun
IFGain:Low Anten: 40 dB

#Aug Type: RMS
AvglHeld: 100100

'Start 2.43000 GHz

#Res BW 300 kHz #VBW 300 kHz

Start 2.46000 GHz

Stop 2.46000 GHz #Res BW 300 kHz

Sweep 1.333 ms (20001 pts)

30MHz SPAN, SEGMENT 2 OF 3

#VBW 300 kHz

Stop 2.48200 GHz
Sweep 1.333 ms (20001 pts)

30MHz SPAN, SEGMENT 3 OF 3
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— —
eyt Spectrum Analyzer- 19563 ==y Keya ght Spectnum Analyze - 19565
AL | %  san oc | come SENSEINT] ALTGH AUTO L1:57:42 PM0ct 13,202 Al w508 Dc | cowec SesEaNT Algh aUt0 |
#hvg Type: RMS Tacefl 2756 #Aug Type: RUIS
PNO:Fast -+~ Trig:FreeRun AvglHold: 1001100 Tl FNG-Wide ~»- Trig: FreeRun AvglHold: 100100
IFGain:Low Atten: 40 0B oetlf 1FGain-Low Atten: 40 4B
10 defciv  Ref 30,00 dBm 10 dBidiv  Ref 30.00 dBm
Log Log
i
200
0.0
c00
Start 2.40000 GHz Stop 2.43000 GHz
Start 2.39000 GHz Stop 2.49000 GHz
VEW 300 kHz Sweep 1.333 ms (20001 pts) #Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
usc

#Res BW 300 kHz

30MHz SPAN, SEGMENT 1 OF 3

m—
Feysight Spectrim Analyzer - 19568

100 MHz Span

(RN
1135524 POt 13,2020
TRAGE[] 7345 6

[ = [7 ]
022

—
Feight Spectrum Anlyze: - 19568
AL W 508 oc

CORREC SENSEINT]

ALTGH AUTD |

#Avg Type RNS
AvglHold: 100100

#Res BW 300 kHz

Juse

ssssss

AL [ 0C | comE SENSEINT] AIGN AUTO
#Avg Type: RMS
S oMt gy - Tt FreeRun
IFGain:Low Atten: 408 cetlP IFGain:Low Atten: 40 68
10dB/div  Ref 30,00 dBm 10 deidiv - Ref 30,00 dBm
Log Log
i
200
20
600
Start 2.46000 GHz Stop 2.48200 GHz
Start 2.43000 GHz Stop 2.46000 GHz
#VBW 300 kHz Sweep 1.333 ms (20001 pts) #Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
s

30MHz SPAN, SEGMENT 3 OF 3

30MHz SPAN, SEGMENT 2 OF 3
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- DUAL_mode ANT

—
e ] [ Kepight Spectium Analyze - 51075 o ——
AL RE_ [50@ DC | CORREC 1 senseanr] ALIGH AUTD__ | 02:02:13 AM Hov 23, 2022 RL A [s0nbC | CORREC ALIGN ATO sz 23, 202
#hvg Type: RMS. = IR #Avg Typs: RMS T &,
NFE PNO: Fast ~#~  1rig: FreeRun Avg|Held: 1001100 TYPEIM NFE PNO: Wide ~—»- Trig: FreeRun AvglHold: 1001100
IFGain:Low Atten: 40 dB DET] A

10 defdiv Ref 30.00 dBm

10 dridlv - Ref 30.00 dBm
Log

Log

Start 2.40000 GHz

Start 2.39000 GHz
|##Res BW 300 kHz #VBW 300 kHz

Sweep 1.333 ms (20001 pts)

Stop 2.49000 GHz #Res BW 300 kHz

Stop 2.43000 GHz
Sweep 1.333 ms (20001 pts)

usa

30MHz SPAN, SEGMENT 1 OF 3

100 MHz Span

WFE VNG Wige ~»  Trig: Froe Run
IFGain-Low Atten: 40 dB

AvglHold: 1001100

s —

| Keysight Spectrum Anslyzes - 51078 == [ Keysight Spestrum Analyzer - 51078 [
RL P 5, T ALTGN &L w23, 2022 RL 3 [50a DC | CORREC ALIGN AUTO 01:56:04 AM Nov 23, 2022

] #avg Type: RMS B &Avg Type RMS TRCE] G

WE Trig: Free Run AvglHold: 100/100 T

Atten; 40 68

10 deidi Ref 30.00 dBm
Log

10 devdiv. - Ref 30.00 dBm
Log

A

Start 2.46000 GHz

Start 2.43000 GHz
#Res BW 300 kHz #VBW 300 kHz

Sweep 1.333 ms (20001 pts]

Stop 2.46000 GHz [4Res BW 300 kHz

Stop 2.48200 GHz.
Sweep 1.333 ms (20001 pis]

jusc sTaTUS)

30MHz SPAN, SEGMENT 2 OF 3

30MHz SPAN, SEGMENT 3 OF 3
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- DUAL_mode ANT

Feysight Spectrum Ansiyzer - SLITE
AL % [s08 e

[E=SEy =
o T Sose

ALIGN AUTO

—
ey ight Spectrum Analyzss - 51078
RL F ]

=3 [ESEAET)
I 06:32:40 A o 5, 2022 s oc [ comec Eany PEETT [ -
] #Avg Type: RMS e[ 358 HAvg Type: RMS TR g
O Fast e Trig: FreeRun AvglHold: 100100 T Fa FWoTilde -  Trig: FresRun AvglHold: 1001100
IFGain:Low Atten: 40 dB b IFGain:Low Atten: 40 dB
10 defdiv Ref 30.00 dBm 10 defdiv - Ref 30.00 dBm
Log Log
00|
! 00
00
Start 2.40000 GHz Stop 2.43000 GHz.
Start 2.39000 GHz Stop 2.49000 GHz
iRes BIW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) [FRes BIW 300 kHz FVBW 300 kHz Sweep 1.333 ms (20001 pts)
™3 e
100 MHz Span 30MHz SPAN, SEGMENT 1 OF 3
— —
Keysight Spectrum Analyzes - S1078 = eyaight Spectrum Analyzer - SLO78 T= o ek
RL F3 5 T RAE N il ALTGN &L 62443 v 25, 2022 RL RF (500 DC | CORREC SENSE:INT ALIGN AUTO 06:26:37. 25, 2022
] #Avg Type: RMS St vy Type RMS ; G
NG Wlge -»- Trig:FreeRun AvglHold: 1001100 PNGWide —»- Trig: FreeRun AvgiHold: 100100
IFGain:Low Aren: 40 dB IFGaln:Low Atten: 40 0B
10 desdiv - Ref 30.00 dBm 10 defdiv - Ref 30.00 dBm
Log Log
00|
100
20
Start 2.46000 GHz Stop 248200 GHz
Start 2.43000 GHz Stop 2.46000 GHz
LRes BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts, [#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)|
= sTanus p=c

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 0.378 32 0.121 0.4 -0.279
DH3 1.626 15 0.244 0.4 -0.156
DH5 2.878 13 0.374 0.4 -0.026
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 0.378 8 0.030 0.4 -0.370
DH3 1.626 3.75 0.061 0.4 -0.339
DH5 2.878 3.25 0.094 0.4 -0.306
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 0.377 32 0.121 0.4 -0.279
DH3 1.627 16 0.260 0.4 -0.140
DH5 2.873 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 ANT2 AFH
DH1 0.377 8 0.030 0.4 -0.370
DH3 1.627 4 0.065 0.4 -0.335
DH5 2.873 3 0.086 0.4 -0.314
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- ANTL

Feysight Spectrurm Analyzes - 19568

LIS RE 50 C___coaEC [ sensemn e
| Trig Delay-58.0 ps #Avg Type: RMS

PNO: Fast —e— Trig:RF Burst

IFGain:Low Atten: 40 dB

o)
09.1032PM0ct 13,202
TRACE[ 5 s E

Tope{w
TP

—
eyeightSpectrum Al - 1558 m————
= e [ sesen BT 09:14:54 POt 13, 202
#Avg Type: RMS TRACE s 3156
PNG: Wide —>—  Trig: FreeRun e
\FGainiLow Atten: 40 B oer|

10 dBraiv  Ref 30.00 dBm
Log

10 dgidiv  Ref 30.00 dBm
Log

100

0.0

0.0

Center 2.441000000 GHz

Res BW B MHz #VBW 50 MHz

Span 0 Hz

Sweep 500.0 s (20001 pts)

Span 0 Hz

Center 2441000000 GHz P
Sweep 3.160 s (20001 pts)

[Res BW 300 kHz VBW 300 kHz

PULSE WIDTH - DH1

NUMBER OF PULSES IN 3.16 SECOND

m—
Keysight Spectrum Analyze: - 19568
AL 3 500 oC

o] S e
00:09:14 PM Ot 13,2022
TRAGE[. - 3458

OBSERVATION PERIOD — DH1

FeysightSpectrum sl - 19568 =)=
AL ’_ [sta o

COREC [ senszana ALTGH ATD ComEC [_eensean ALTGH ATO | 03:14:06 PHOCt 13,2022
] Trig Delay-688.5 ps #Avg Type: RMS = #Avg Type: RMS TRACE[L 2 3 4 5 5
PNO: Fast —s—  Trig: RF Burst TYPE W RO Wide -+~ Trig: FreeRun TYPE |
IFGain:Low Atten: 40 d8 oerl? IFGain:Low Atten: 40 dB oerlP
10 dBidiv - Ref 30.00 dBm 10dBidiv  Ref 30.00 dBm
Log Log
I
100 -100
eno 500
Center 2.441000000 GHz Span 0 Hz [Center 2.441000000 GHz ‘Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 3.000 ms (20001 pts) Res BW 300 kHz VEBW 300 kHz Sweep 3.160 s (20001 pts)

PULSE WIDTH - DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH3

— —
Keysight Spectram Anslyzer - 19568 = | 2 e Keysight Spectrum Anchyzer - 19368 = | & el
RL RE 500 DC | CORREC T sense.n] ALIGN AUTO 09:08:31 PM Ot 13,202 AL RF 500 DC | CORREC [ sensean ALTGN AUTO 09:13:38 PMOKE 13, 2002
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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 DUAL mode ANT1 Normal
DH1 0.380 32 0.122 0.4 -0.278
DH3 1.635 16 0.262 0.4 -0.138
DH5 2.883 10 0.288 0.4 -0.112
DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 0.8 seconds [sec] [sec] [sec]
GFSK DUAL mode ANT1 AFH
DH1 0.380 8 0.030 0.4 -0.370
DH3 1.635 4 0.065 0.4 -0.335
DH5 2.883 25 0.072 0.4 -0.328
DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
GFSK DUAL mode ANT2 Normal
DH1 0.382 32 0.122 0.4 -0.278
DH3 1.635 14 0.229 04 -0.171
DH5 2.881 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 DUAL mode ANT2 AFH
DH1 0.382 8 0.031 0.4 -0.369
DH3 1.635 3.5 0.057 0.4 -0.343
DH5 2.881 3 0.086 0.4 -0.314
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9.5.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
8PSK ANT1 Normal
DH1 0.383 32 0.123 0.4 -0.277
DH3 1.630 16 0.261 0.4 -0.139
DH5 2.876 13 0.374 0.4 -0.026
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 0.383 8 0.031 0.4 -0.369
DH3 1.630 4 0.065 0.4 -0.335
DH5 2.876 3.25 0.093 0.4 -0.307
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 0.382 32 0.122 0.4 -0.278
DH3 1.629 16 0.261 0.4 -0.139
DH5 2.873 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]
8PSK ANT2 AFH
DH1 0.382 8 0.031 0.4 -0.369
DH3 1.629 4 0.065 0.4 -0.335
DH5 2.873 3 0.086 0.4 -0.314
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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 DUAL mode ANT1 Normal
DH1 0.384 32 0.123 0.4 -0.277
DH3 1.635 14 0.229 0.4 -0.171
DH5 2.884 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]
8PSK DUAL mode ANT1 AFH
DH1 0.384 8 0.031 0.4 -0.369
DH3 1.635 3.5 0.057 0.4 -0.343
DH5 2.884 2.75 0.079 0.4 -0.321
DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
8PSK DUAL mode ANT2 Normal
DH1 0.385 32 0.123 0.4 -0.277
DH3 1.635 15 0.245 0.4 -0.155
DH5 2.882 10 0.288 0.4 -0.112
DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 0.8 seconds [sec] [sec] [sec]
8PSK DUAL mode ANT2 AFH
DH1 0.385 8 0.031 0.4 -0.369
DH3 1.635 3.75 0.061 0.4 -0.339
DH5 2.882 25 0.072 0.4 -0.328
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