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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

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

MODEL: SM-X716B

SERIAL NUMBER: R32W300FP4W (CONDUCTED);
R32W300H3JA (RADIATED);

DATE TESTED: 2023-04-03 ~ 2023-05-30

APPLICABLE STANDARDS
STANDARD TEST RESULTS
47 CFR 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 Yujin Kim
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 47 CFR Part 2.

FCC 47 CFR 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(3m semi-anechoic chamber)
X] Chamber 2(3m semi-anechoic chamber)
I

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

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 2.80dB
Radiated Disturbance, 9 kHz to 30 MHz 1.69 dB
Radiated Disturbance, 30 MHz to 1 GHz 3.92dB
Radiated Disturbance, 1 GHz to 18 GHz 5.06 dB
Radiated Disturbance, Above 18 GHz 6.02 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
115:2021.
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5. EQUIPMENT UNDER TEST
5.1. EUT DESCRIPTION

The EUT is a GSM/WCDMA/LTE/5G NR Tablet + BT/BLE, DTS/UNII a/b/g/n/ac/ax 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 17.652 58.237
Basic GFSK
Peak 17.877 61.334
. Average 15.678 36.966
2402 ~2480 Enhanced Pi/4-DPSK
Peak 18.033 63.577
Average 15.684 37.017
Enhanced 8PSK

Peak 18.497 70.746

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 “BT/WIFI 1” maximum gain of 0.43 dBi and
“BT/WIFI 2” maximum gain of 0.64 dBi.
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5.4. WORST-CASE CONFIGURATION AND MODE

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

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

- Worst axis

ANT 1 (BT/WIFI 1) | ANT 2 (BT/WIFI 2)
X X

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.

5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA800 R37T7CAGOXRASEA N/A
Data Cable SAMSUNG EP-DW767 GH39-02132A N/A
/O CABLE

1 DC Power 1 C Type Shielded 1.8m 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)
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SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)
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FCC ID: ASLSMX716B

DATE: 2023-05-31

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 3115-PA 00167475 2023-08-04
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, 1000 MHz Sonoma 310N 370599 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 2024-01-09
Spectrum Analyzer, 44 GHz KEYSIGHT N9040B MY60080268 | 2024-01-09
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 2024-01-09
Power Splitter MINI-CIRCUITS WA1534 UL004 2024-01-09
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 2023-08-01
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 Complies
1(5b)2(f)7 TX conducted output power <21 dBm Complies
15.247 . . > two-thirds of the 20 .
(@)(1) Hopping frequency separation dB bandwidth Conducted Complies
15.247 . More than 15 non- .
(@)(1) i) Number of Hopping channels overlapping channels Complies
15.247 . .

... | Avg Time of Occupanc <04s Complies
(@))i) | paney i
15.207(a) AC_Po_wer Line conducted Section 11 Power Line Complies

emissions conducted
15.205, . : o . .
15.209 Radiated Spurious Emission < 54dBuV/m(Av) Radiated Complies
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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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DATE: 2023-05-31

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

IFGain:Low

Atten: 40 d8

Ref 30.00 dBm

Mode On time Period Duty Cycle 1/T Minimum VBW
[msec] [msec] [%] [kHZ]

BDR 2.880 3.750 76.80 0.35

EDR 2.883 3.750 76.88 0.35

Trig: Free Run

PNO:Fast =
IFGoin:Low Atten: 40 dB

10 dBidiv Ref 30.00 dBm
5 ry Log
v Y ¢ @
‘Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 10.00 ms (20001 pts) ::;ﬂ;rwl;-:;::lﬂﬂﬂﬂ GHz Sweep 10.00 ms (23,?310;::'

#VBW 50 MHz

1022 ms.
2880 ms (A)
3760 ms (A)

17.05 dBm
0.66 dB
014 dB

F
15.08 dBm
047 dB
0.13dB

2604ms
2883 ms (4)
3750 ms (A)

t (Al
t () t 14

t(a)
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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 nominal IF filter bandwidth (3
dB RBW) shall be in the range of 1% to 5% of the OBW and video bandwidth (VBW) shall be
approximately three times RBW, unless otherwise specified by the applicable requirement. 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 928.8
ANT1 39 2 441 920.5
78 2480 907.0
0 2 402 925.7
ANT2 39 2441 925.2
’8 2480 917.9
Worst 928.8

9.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Ant. Channel Frequency 20 dB Bandwidth
[MHZ] [kHz]
0 2 402 1259.0
ANT1 39 2441 1245.0
8 2480 1254.0
0 2 402 1241.0
ANT2 39 2441 1271.0
78 2480 1256.0
Worst 1271.0
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BDR ANT1

BDR ANT2

Keysight Spectrum Anahyzer - 25506
&L # 50

Center Freq: 2.402000000 GHz

Ery
074258 PMta 04, 2023
Radio Std: None

Kepight Spectrum Anelyze: - 25546
AL ®

Center Freq: 2.402000000 GH
Run

iz
Avg[Hold: 100/100

[E=mr3
07:39:00 FM May 04, 2023
Radia Std: None

‘ s Trig: Free Rur ‘Avg|Hold: 1001100 l s~ Trig: Free Ru
AFGain:Low #Atten: 30dB Radio Device: BTS MFGain-Low #Aten: 30 dB Radio Device: BTS

10 dBidiv Ref 30.00 dBm 10 dBldiv Ref 30.00 dBm
Log Log
Center 2.402 GHz Span 3 MHz Center 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 22.9 dBm Occupied Bandwidth Total Power 21.4 dBm

831.92 kHz 820.56 kHz

Transmit Freq Error 7.324 kHz OBW Power 99.00 % Transmit Freq Error 1.321 kHz OBW Power 99.00 %

x dB Bandwidth 9288 kHz  xdB -20.00 dB X dH Bandwidh 925.7kHz  xdB 2000 d8
™ [ - Ggsrus

— —
eyight Spectum Ansymr - 25506 == oot Specm e S50 s
RL R 50 i N T AIGN T 07:42:40 PM May 04, 202 RL R 5 SENSE:INT i) 07:39:28 PM May 04, 2023
‘ Center Freq: 2.441000000 GHz Radio Std: None Center Fraq: 2.441000000 GHz Radio Std: None
Trig: Free Ru; Avg|Hold: 100100 s~ Trig: FresRun AvglHold: 1001100
HFGain:Low #Arten: 30 dB Radio Device: BTS MFGain:Low #Atten: 30 d8 Radio Device:BTS
10 dBidiv Ref 30.00 dBm ": dBldiv Ref 30.00 dBm
og og

Center 2.441 GHz Span 3 MHz Center 2.441 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 23.6 dBm Occupied Bandwidth Total Power 21.7 dBm

810.21 kHz 840.16 kHz

Transmit Freq Error 2.456 kHz OBW Power 99.00 % Transmit Freq Emror 6.424 kHz OBW Power 99.00 %

x dB Bandwidth 920.5 kHz xdB -20.00 dB x dB Bandwidth 9252kHz  xdB -20.00 dB
sc Gglrarus - perans

20 dB bandwidth / 39 CHANNEL

20 dB bandwidth / 39 CHANNEL

mewmm-m
AL R S

]

Center Freq: 2.480000000 GHz
Avgl

=y
74220 Pt 01, 2020
Radio Std: None

Kepight Spectrum Anelyze: - 25546
AL ®

Centar Freq: 2.480000000 GH

iz
Avg[Hold: 100/100

[E=mr3
07:39:54 P May 04,2023
Radia Std: None

s Trig: Free Run IHold: 1001100 +w Trig: Free Run
MEGain:Low #Atten: 30dB Radio Device: BTS MFGain-Low #Aten: 30 dB Radio Device:BTS
10d2idy  Ref 30.00 dBm 10deidy  Ref 30.00 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 3.333 ms| #Res BIW_30 kHz #VBW 300 kHz Sweep 3.333ms

Occupied Bandwidth Total Power 22.4 dBm Occupied Bandwidth Total Power 21.4 dBm

819.32 kHz 826.74 kHz
Transmit Freq Error 5.967 kHz OBW Power 99.00 % Transmit Freq Error 4.463kHz  OBW Power 99.00 %
x dB Bandwidth 907.0kHz  xdB 20.00 dB x dB Bandwidth #79kHz  xdB -20.00 dB

20 dB bandwidth / 78 CHANNEL

20 dB bandwidth / 78 CHANNEL
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EDR ANT1

EDR ANT2

eyaight Spectrum Rnclyzer - 25586 == epsight Spectum fmyze - 55505 [E=mr=
AL RE 5 R SENSEIN ALIGN AT 074151 PMMay 04,2023 L [ R ENSE:INT] [ ALIGH 07:41:01 PM May 04, 2023
J Center Freq: 2.402000000 GHz Radio Std: None | Center Freq: 2.402000000 GHz Radia Std: Nene
- Trig: FreaRu ‘AvglHold: 1001100 e Trig: FreeRun AvglHold: 1001100
MEGainLow #Atten: 30 dB Radio Device: BTS MFGain:Low #Aten: 30 dB Radio Device: BTS

10 dBidiv Ref 30.00 dBm

10 dBldiv Ref 30.00 dBm
Log

Log

Center 2.402 GHz Span 3 MHz

Center 2.402 GHz Span 3 MHz.

#Res BW 30 kHz #VBW 300 kHz Sweep 3.333 ms| #Res BIW_30 kHz #VBW 300 kHz Sweep 3.333ms
Occupied Bandwidth Total Power 21.0 dBm Occupied Bandwidth Total Power 19.5 dBm
1.1526 MHz 1.1448 MHz
Transmit Freq Error 15.716 kHz OBW Power 99.00 % Transmit Freq Error 15.022kHz  OBW Power 99.00 %
x dB Bandwidth 1259 MHz  xdB -20.00 dB x dB Bandwidth 1.241MHz  xdB -20.00 dB
20 dB bandwidth / 0 CHANNEL 20 dB bandwidth / 0 CHANNEL
— —
thwmwrﬂ =T eysight Spectnum Anlyzer - 33516 =
RL A 5 T AR NEEIN T ALIGN Al 07-42:02 PM May 04, 2023 AL R E R SENSE:INT 16N 07:40:47 PM May 04, 2023
J Center Freq: 2.441000000 GHz Radio Std: None Center Freq: 2.441000000 GHz Radio Std: None
«p. Trig: Free Run Avg[Hold: 1001100 —»—  Trig: Free Run Avg|Hold: 100/100
MFGain:Low #Arten: 30 dB Radio Device: BTS MFGain:Low #Atten: 30 dB Radio Device:BTS
ey Ref 30,00 dBm 10dEidy  Ref 30.00 dBm
Log Log
Center 2.441 GHz Span 3 MHz. Center 2.441 GHz Span 3 MHz.
[#Res BW 30 kHz #VBW 300 kHz Sweep 3.333 ms J#Res BW_30 kHz #VBW 300 kHz Sweep 3.333ms
Occupied Bandwidth Total Power 21.5dBm Occupied Bandwidth Total Power 19.8 dBm
1.1498 MHz 1.1514 MHz
Transmit Freq Error 17.003kHz ~ OBW Power 99.00 % Transmit Freq Error 16.263kHz  OBW Power 99.00 %
x dB Bandwidth 1.245MHz  xdB -20.00 dB X dB Bandwidth 121 Mz xdB 20.00 dB
isc s psc Tgeans
20 dB bandwidth / 39 CHANNEL 20 dB bandwidth / 39 CHANNEL
Keysight Spectrum Analyzer - 25546 =2 Keyright Spectrum Anslyzer - 25546 [E=mr3
AL w5 e Sense 0 A A 7414 Pty 01, 2020 R ; 5 evsean] — 070153 My O, 2920
J Center Freq: 2.480000000 GHz Radio Std: None Center Freq: 2.480000000 GHz Radio Std: None
s Trig: Free Run AvgHold: 1001100 s+ Trig: Free Run Avg|Hold: 100/100
MEGain:Low #Atten: 30dB Radio Device: BTS MFGain-Low #Aten: 30 dB Radio Device:BTS
10d2idy  Ref 30.00 dBm 10deidy  Ref 30.00 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 3.333 ms| #Res BIW_30 kHz #VBW 300 kHz Sweep 3.333ms
Occupied Bandwidth Total Power 20.6 dBm Occupied Bandwidth Total Power 19.6 dBm
1.1474 MHz 1.1455 MHz
Transmit Freq Error 15.068 kHz ~ OBW Power 99.00 % Transmit Freq Error 14.174kHz  OBW Power 96.00 %
x dB Bandwidth 1.254 MHz ~ xdB -20.00 dB X dE Bandwid 1256 MHz  xdB ~20.00 dB

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. Start with the RBW set to
approximately 30% of the channel spacing; adjust as necessary to best identify the center of
each individual channel. The VBW is set to VBW >= RBW. The sweep time is coupled.

RESULTS

Page 18 of 85

UL KOREA LTD. Suwon Laboratory FORM ID: FCC_15C(05)
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL KOREA LTD. Confidential
This report shall not be reproduced except in full, without the written approval of UL KOREA LTD.



REPORT NO: 4790776103-E6V2 DATE: 2023-05-31
FCC ID: ASLSMX716B

9.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

— o
Keyight Spectnn Anclyzer - 2354 Keysight Spectrum Anclyze - 23546
"L W [soa oo | cowec sevE D et | wis0 "L s oo | comec sevE o |
Avg Type: Log-Pur ™ #Avg Type: RMS
NG Tide —+ Trig: FreeRun AvglHold: 100/100 NG Wide —+ Trig: FreeRun AvglHold: 100/100
IFGainLow #Atten: 40 dB IFGainLow #Anen: 40 4B
AMkr2 1.000 00 MHz| AMkr2 1.000 00 MHz|
10Biciv Ref 30.00 dBm 0.093 dB 10ceiiv  Ref 30.00 dBm -0.055 dBj
Log Log
10 & ¢ 1 ;o { &
00 00
. .
[Center 2.441000 GHz Span 3.000 MHz [Center 2.441000 GHz Span 3.000 MHz
[#Res BIW 300 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts [#Res BIW 300 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)
s [ = [

9.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

— —
Keysight Spectrum Analyzer - 25546 Keysight Spectrum Analyzer - 25546
RL =F [s02 0C | CORREC SENSELIN] ALIGN AUTO | 10:20:30 RL FF [s02 0C | CORREC SENSELIN] ALIGN AUTO |
Avg Type: Log-Pwr b #Avg Type: RMS
PNO:Wige -»- Trig: FreeRun AvglHold: 1001100 PNO:Wide -» Trig: FreeRun AvglHold: 1001100
IFGain:Low #Atten: 40 dB IFGain:Low #Atten: 40 dB
AMkr2 1.000 00 MHZ] AMkr2 1.000 00 MHZ]
10 6B/l Ref 30,00 dBm +0.033 dBj 10Biy  Ref 30,00 dBm -0.125 dBj
Log Log
xe o | 20 3 '
0o 0o -
. .
[Center 2.441000 GHz $pan 3.000 MHz [Center 2.441000 GHz $pan 3.000 MHz
[#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 pﬁ!
s [ = [
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9.4. NUMBER OF HOPPING CHANNELS

LIMITS

FCC §15.247 (a) (1) (iii)

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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DATE: 2023-05-31

9.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

- ANTL

g

Keysight Spectrum Anshyzer - 25546 Keysight - m_ﬂ
AL % lsi0 o | seuse AEHATO | A w [soo oc | EnseT tion a0
‘ #Avg Type: RMS #Avg Type: RMS
N Fust -+~ Trig: FreeRun AvglHala: 1001100 HoVilde ~»- Trig: FresRun AvglHold: 100100
IFGain:Low Atten: 40 dB IFGain:Low Arten: 40 dB
0 6avci  Ref 30.00 dBm 0wy Re 30.00 dBm
Log Log
| I
!
200
o0
Start 2.40000 GHz Stop 243000 GHz
Start 2.39000 GHz Stop 2.43000 GHz
[4Res BW 300 kHz #VBW 300 kHz Sweep 1333 ms (20001 pts) jfites BIW 300 kHz #VEW 300 kiz T Swoep 1.333 ms (20001 pts)
= e

30MHz SPAN, SEGMENT 1 OF 3

100 MHz Span

s,

- —
[y e e ah Soerem A 350
AL W |508 DC | CORREC [ onaTe | AL W [son DC | comec SEnsET ALIGH AT
‘ #BAvVg Type: RMS #Avg Type: RMS.
BNO: Wilds -+~ Trig: FreeRun AvglHald: 1001100 PRG Wide —»- TrI: FrésRun AvglHolg: 1001100
IFGain:Low Atten: 40 dB IFGain:Low Atten: 40 dB.
10y Ref 30.00 dBm 0 dBidv  Ref 30.00 dBm
Log o5
200
al]
Start 2.46000 GHz Stop 248350 GHz.
Start 2.43000 GHz Stop 2.46000 GHz
4Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) jFites BIW 300 kHz #VEW 300 kHz e Sweep 1.333 ms (20001 pts)
- e

30MHz SPAN, SEGMENT 2 OF 3

30MHz SPAN, SEGMENT 3 OF 3
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DATE: 2023-05-31

— —
Keysight Spectrum Anshyzer - 15506 Keysight Spectrum Analyzes - 25545 ST
AL #  [s0a o | coRRec [ seuse LGN ATD | Al % Ison oc | comec SEHSENT AL16N ATO L0054 Privay 04, 2323
#Avg Type: RMS #Avg Type: RMS E] EEEX]
NG Fust ~w-  Trig: FreeRun AvgHorg: 100/100 FRGWide ~»- Trig: FreeRun AvglHold: 100100 T L
ain:Low #Atten: 40 dB IFGain:Low #Anen: 40 dB. o
ﬂ%gasrm» Ref 30.00 dBm ;Egunkw Ref 30.00 dBm
|
!
200
20
c0
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 FVBW 300 kHz Sweep_1.333 ms (20001 pts)]
= [
[ =
100 MHZ Span 30MHz SPAN, SEGMENT 1 OF 3
— —
Keysight Spectrum Anshyzer - 23546 Keysight Spectrum Analyzes - 23546
AL R 500 DC | coRRec [ sese. i ALTGH AUTO AL R [st0 0 | coReC SERET ALTGH AT
#Avg Type: RMS #Avg Type: RMS
G W!dw v Trig: FreeRun AvHele: 100100 RO Wide -»- Trig: FreeRun ‘AvglHeld: 100100
IFGain:Low #Atten: 40 dB IFGain:Low #Atten: 40 dB.
0 deiciv Ref 30,00 dBm 0 dBidv Ref 30.00 dBm
Log Log
i
200
00
600
Start 246000 GHz Stop 2.48350 GHz
Start 2.43000 GHz Stop 2.46000 GHz
4Res 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)
Fre - 7 m—

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

— —
Keysight Spectrum Analyzes - 25506 eysight Spectrum Anaiyze: - 23546
AL R [stn bc | comec SENEET ALIGH AITO AL % [S00 oC | CORREC SENSELINT ALIGN AUTD
#Avg Type: RS TRACE[ =545 ¢ Avg Type: Log-Pwr
WO Test -»- Trig: FreeRun ‘AvglHold: 100400 T NG Wide -»- Trig: FresRun Aug|Hold: 1001100
1FGain:1ow #Atten: 40 0B s IFGain:Low #Anen; 40 dB
10 ¢iidiv  Ref 30.00 dBm 10 dBidly  Ref 30,00 dBm
125 Lod
200
0o
0
Start 2.30000 GHz Stop 2.49000 GHz
Start 2.40000 GHz Stop 2.43000 GHz
rites BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) #Res BW 300 kHz #VBIW 300 kHz Sweep 1.333 ms (20001 pts)
= P Tgmene
100 MHz Span 30MHz SPAN, SEGMENT 1 OF 3
Tt Srectom nhes B3 ey —"——
"l A lsom bc | comec SEveET AIGH AT AL #% st oc | coReec s AUTD 1
Avg Type: Log-Pur Avg Type: Log-Pwr
PWGiWide -» Trig: FreeRun AvglHold: 100100 NG Vilge ~w-  Trig: FreeRun AvglHold: 1001100
IFGain:Low #Atten: 40 dB IFGain:Low #Aten: 40 dB
iogumw Ref 30.00 dBm ﬂ” desdiv - Ref 30.00 dBm
0 og

Stop 2.46000 GHz.

Start 2.43000 GHz
#VBW 300 kHz

Sweep 1.333 ms (20001 pls]

Stop 2.48350 GHz|
Sweep 1.333 ms (20001 pls]

Start 2.46000 GHz
#VBW 300 kHz

[#Res BW 300 kHz
T

[#Res BW 300 kHz
s

30MHz SPAN, SEGMENT 2 OF 3

30MHz SPAN, SEGMENT 3 OF 3
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- ANT2

—
Keysight Spectrum Anshyzer - 25505 Keysight Spectrum Analyzes - 25586 ST
AL % [s00 coRREC [ seuse LGN ATD | Al W Json oc | comme SEHSENT AL16N ATO L0B:41 Py 04, 2323
B Trig: FreeR: :“"\‘HL’&’??J?'«SW =N
3 Trig: Free Run AvgHold:>100100 s Whde rig: FreeRun wvglHold: el
FainLow &~ #Atten: 40 dB [Fodndow  #Auen: 4008 oetlP
10 dsrelv Ref 30.00 dBm 10 deid_ Ref 30.00 dBm
og og
!
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 FVBW 300 kHz Sweep_1.333 ms (20001 pts)]
- = T
100 MHZ Span 30MHz SPAN, SEGMENT 1 OF 3
— —
eyt Spectmam Anlyes - 25548 Voo Speceum e 516 =
- s e o T i W [sin 0 i seee iicn 111537 Pty o1, 203
] #Avp Type: RMS ] Avg Type: Log-Pwr TAAGE o
FRGWide > Trig: FreeRun AvglHold: 100100 Ao Wide —+ Trig:FreeRun Avg|Hold: 1001100 TR M
IFGaind ow #Arten: 40 dB IFGain:Low Atten: 40 dB eT
10 deidiv - Ref 30.00 dBm 10 aBidlv  Ref 30.00 dBm
Log Log
Start 246000 GHz Stop 2.48350 GHz,
Start 2.43000 GHz Stop 246000 GHz
LiRes BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts, j¥Res BW 300 Ktz FVBW 500 kHz Swoep 1.333 ms (20001 pia)
= [j— - r

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)

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 0.376 32 0.120 0.4 -0.280
DH3 1.631 16 0.261 0.4 -0.139
DH5 2.880 12 0.346 0.4 -0.054
DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 0.8 seconds [sec] [sec] [sec]
GFSK ANT1 AFH
DH1 0.376 8 0.030 0.4 -0.370
DH3 1.631 4 0.065 0.4 -0.335
DH5 2.880 3 0.087 0.4 -0.313
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- S— —
Feysight Spectrum Anlyzes - 25506 ==y Keysight Spectrum Analyaer - 25546 o s
RL__ | RF__ 504 oC | CoRREC NSE-INT] AT AUTO 05:41.37 PMMay D4 2023 AL 3 500 DC | CORRE SENSE:INT] MIGH AUTO 19:58:59 P May 04, 2023
Trig Delay-57.0pis HAvg Type: RIS e e ] g Type: RMIS TUCE[ T
PNO: Fast —+—  Trig: RF Burst | W BND Wide ~—— Trig: FreeRun TPE| W
IFGain:Low Arten: 40 dB ol IFGainiLow Atten: 40 dB oer|P
AMKr2 376.4 s
(0 dsidiv__Ref 30,00 dBm 0.31dB 19gaiciv__Ref 30.00 dBm
og
i 4] 3
00

Span 0 Hz

Center 2.441000000 GHz

Sweep 500.0 ps (20001 pts)
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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 0.376 32 0.120 0.4 -0.280
DH3 1.631 16 0.261 0.4 -0.139
DH5 2.879 11 0.317 0.4 -0.083
DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 0.8 seconds [sec] [sec] [sec]
GFSK ANT2 AFH
DH1 0.376 8 0.030 0.4 -0.370
DH3 1.631 4 0.065 0.4 -0.335
DH5 2.879 2.75 0.079 0.4 -0.321
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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 0.382 32 0.122 0.4 -0.278
DH3 1.632 16 0.261 0.4 -0.139
DH5 2.879 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 ANT1 AFH
DH1 0.382 8 0.031 0.4 -0.369
DH3 1.632 4 0.065 0.4 -0.335
DH5 2.879 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 ANT2 Normal
DH1 0.382 32 0.123 0.4 -0.278
DH3 1.632 16 0.261 0.4 -0.139
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 ANT2 AFH
DH1 0.382 8 0.031 0.4 -0.369
DH3 1.632 4 0.065 0.4 -0.335
DH5 2.884 2.75 0.079 0.4 -0.321
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9.6.

LIMITS

§15.247 (b) (1)

The maximum antenna gain is less than 6 dBi, therefore the limit is 21 dBm.

TEST PROCEDURE

OUTPUT POWER

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

RESULTS

9.6.1. BASIC DATA RATE GFSK MODULATION

Peak Output

Antenna Channel Frequency Power Limit Margin
[MHz] [dBm] [dBm] [dB]
0 2 402 17.559 -3.441
ANT1 39 2441 17.877 -3.123
78 2 480 16.693 -4.307
0 2 402 15.851 21.000 -5.149
ANT2 39 2441 16.016 -4.984
78 2 480 15.423 -5.577
Worst 17.877 -3.123
9.6.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION
Frequency | Peak Output Limit Margin
Antenna Channel Power
[MHz] [dBm] [dBm] [dB]
0 2 402 17.684 -3.316
ANT1 39 2441 18.033 -2.967
78 2 480 16.827 -4.173
0 2 402 15.968 21.000 35.032
ANT2 39 2441 16.135 -4.865
78 2 480 15.515 -5.485
Worst 18.033 -2.967
9.6.3. ENHANCED DATA RATE 8PSK MODULATION
Frequency | Peak Output Limit Margin
Antenna Channel Power
[MHZz] [dBm] [dBm] [dB]
0 2 402 18.113 -2.887
ANT1 39 2441 18.497 -2.503
78 2 480 17.227 -3.773
0 2 402 16.412 21.000 2.588
ANT2 39 2441 16.651 -4.349
78 2 480 15.991 -5.009
Worst 18.497 -2.503
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9.6.4. OUTPUT POWER PLOTS

PEAK OUTPUT POWER
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Center 2.441000 GHz Span 10.00 MHz
Center 2.441000 GHz Span 10.00 MHz
4Res BW 9.0 MHz SUBW 50 MHz Sweep 1333 ms (10001 pts) #Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (10001 pts)
vec [
e (1=
e e
eyt Spcty o Pirlyass 19560 Keysight Spectrwn Aralyze - 19568 =
AL R [s0a D CORREC [ sensean] ALLGN AUTO Rl W [son oc | comeec SENSEANT] ALIGN AUTO 7 08, 2023
| #Avg Type: RMS #Avg Type: RMS 5
BG:Fast -~ Trig: FreeRun AvglHold: 1001100 TR Tast —» 1o FreeRun AvglHold: 100100
IFGain:Low Atten: 40 dB d IFGain:Low Atten: 40 dB.
Mkr1 2.480 099 GHz
10 defdiv  Ref 30.00 dBm 16.827 dBm 10 dBidiv  Ref 30.00 dBm
Log Log
¢ ‘ ' ¢
o
i o—; |
200
04
. T
Center 2.480000 GHz Span 10.00 MHz
Center 2.430000 GHz Span 10.00 MHz
4Res BW 3.0 MHz SUBW 50 MHz Sweep 1.333 ms (10001 pts) #Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (10001 pts)
Ay v=a [
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DATE: 2023-05-31

[T ———r o e e [erTE—— =T
AL RE | ) CORREC | sewse:m] ALIGN AUTI | 11:42:51 PM May 08, 2023 RL P 500 DC | CORREC SENSE:INT, ALIGN AT 11:39:21 PM May 08, 2023
#Avg Type: RMS TRAGE #Avg Type: RMS. TRACE] 0
PNO: Fast ~+—  Trig: FreeRun AorgiHaid: 100100 fpiss g PRO:Fast —»— 1o FreeRun AvglHold: 1001100
IFGain:Low Atten: 40 dB e IFGain:Low Atten: 40 dB
Mkr1 2.402 116 GHz MKr1 2.401 954 GHz
Jo gaseiv Ref 30.00 dBm 18.113 dBm [0geid__Ref 30.00 dBm 6.412 dBm
og
& ‘ ¢
)0 100
! ol |
200
04
@ 508
Center 2.402000 GHz Span 10.00 MHz
Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (10001 pts) #ies BW 3.0 MHz #VEW 50 MHz Sweep 1.333 ms (10001 pts)
= [
s fglamans.
— e
Veyaiait Sacrum Anshyee - 19368 = [T BT =T o s
AL % [s00 D CORREC 1 sensen] ALIGHAUTD | 23 RL 3 500 DC | CORREC SENSEINT. ALIG MITO 1.35:01 #M May 08, 2023
‘ #Avg Type: RMS TRACE] 3456 #Avg Type: RMS TRCE[o 3556
PN Fost -+~ 10 FreeRun AuglHoid: 1001100 T ‘é’; PG Tost ~»e Trig: FreeRun AvglHold: 100100 YRR W
IFGain:Low Atten: 40dB ot IFGainLow Atten: 40 4B oet|P
Mkr1 2.441 145 GHz Mkr1 2.441 251 GHz
jodBie Ref 30.00 dBm 18.497 dBm [9 g Ref 30.00 dBm 16.651 dBm
og
i
. o— —
200
20
. a0
Center 2.441000 GHz Span 10.00 MHz
Center 2.441000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBIW 50 MHz Sweep 1.333 ms (10001 pts) #Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (10001 pis)
= [
e (grans
e e
Kevsht Specnum Anelyer - 19586 T eyt Specaem Analyies - 19568 Te o e
AL W 500 D CORREC 1 seusen ALIGNAUTD | 11:43:10 PM May 08, 2023 Rl AF 500 DC | CORREC SENSETNT, ALIGN AUTO L3 3
‘ #Avg Type: RMS TRAGE] 3456 #Avg Type: RMS &
PNO: Fast ~e-  1110: FreeRun AorglHoid: 100100 fpiss 4 PRG:Fast —»— TG FreeRun AvglHold: 1001100 e
IFGainiLow Atten: 40 dB cet IFGain:Low Atten: 40 dB. oerlP
Mkr1 2.480 015 GHz MKr1 2.480 060 GHz
Jodaiei Ref 30.00 dBm 17.227 dBm [0deid _ Ref 30.00 dBm 15.991 dBm
og
o 100
! ) — |
200
04
& 50
Center 2.480000 GHz Span 10.00 MHz
Center 2.430000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (10001 pts) #Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (10001 pts)
s fglsmans. s [
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REPORT NO: 4790776103-E6V2 DATE: 2023-05-31
FCC ID: ASLSMX716B

9.7. AVERAGE POWER

LIMITS

None; for reporting purposes only

TEST PROCEDURE

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

RESULTS
9.7.1. BASIC DATA RATE GFSK MODULATION
Antenna Channel Frequency Ou’:\r;/tftrg%?/ver Ou?;;rli%sver

[MHZz] [dBm] [mW]

0 2 402 17.338 54.175

ANT1 39 2441 17.652 58.237

78 2 480 16.436 44.015

0 2 402 15.586 36.191

ANT2 39 2441 15.747 37.558

78 2 480 15.139 32.651

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 15.437 34.970

ANT1 39 2441 15.678 36.966
78 2 480 14.500 28.184

0 2402 13.725 23.578

ANT2 39 2441 13.800 23.988
78 2 480 13.214 20.960
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9.7.3. ENHANCED DATA RATE 8PSK MODULATION

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

[MHZz] [dBm] [mMW]

0 2402 15.434 34.946

ANT1 39 2441 15.684 37.017
78 2 480 14511 28.255

0 2402 13.735 23.632

ANT2 39 2441 13.812 24.055
78 2480 13.232 21.047
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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
Cepsght Spectum Anapeer 2540 o5 Teraht Specinem Aralyee - 25540
RL [ sie oc | coRReC | SENSE:INT] ALTGN ALTO. o7: iaEiDNM M m: RL T E i [ NSE INT] ALIGH 1
‘#Avg Type: RMS AR ] SAvg Type: RMS
TG -+ Trig: FreeRun AvglHold: 166100 r e N Fast -+~ Trig: FreeRun
s #hcen: 408 oer \Fain L ow Hatten: 4068
Mkr1 2.396 775 0 GHz Mkr2 2
{0 deidly_ Ref 30.00 aBm -32.945 dBm |9 g5idy_Ref 30.00 dBm
10
¢
-
10
‘ Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 973.3ms (40001 pts)
e i 1N 1 2.4017 GHz isamm -
a2 N 1 26.064 6 GHz 22016 dBm
i
&
L]
T
8
9
Center 2.400000 GHz Span 10.00 MHz 10
#Res B 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) 7
= [== s [R—
n—;:wammnndy-wm ki fq—#ﬁvem-nmw £
RL = S1@ DC | CoRREC ‘SENSENNT] ALTGN 072491 mnu 04,2023
#Avg Type: RMS AT ] A gnp- RMS
PG e~ It FreeRun AvglHold: 100/100 e PO Fast -+ Trig: FreeRun
I G tten: 40 B oeT] \FGalnlow Amen: 40 B
Mkr1 2.441 009 5§ GHz Mkr2 2
JgEraly_ Ref 30.00 dBm 17.776 dBm 05y Ref 30,00 dBm
og Log n
\)

00

100
Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz ‘Sweep 973.3 ms (40001 pis]

| I
2.440 8 GHz 17.098 dBm
26.301 6 GHz -22.637 dBm

‘B
=B

4
-

Zlvaumane

Span 10.00 MHz
Sweep 5.333 ms (20001 pts)
[R—

:::f;ﬁ":n?::fuz #VBW 300 kHz -
IN-BAND REFERENCE LEVEL OUT-OF-BAND 39 CHANNEL
= ] = e EI———

e e e Frry
oc | comec Ssean aren §7:50:38 P304, 203
Mvu Type: RMS e[S s ‘
PO - 0 et AvgiHold: 100i100 T PO Fost ~+-  Trig: FreeRun
IF G oET| IFGain-Low Aten: 40 dB
Mkr1 2.486 741 5 GHz MKI2 26.040
jo iy Ref 30.00 dBm -32.721 dBm [0d5idi_Ref 30.00 dBm
g -

n0

Stop 26.50 GHz
Sweep 973.3 ms (40001 pts)

‘ | Start 30 MHz
#Res BW 100 kHz #VBW 300 kHz
f [ FUNCTION L PUNCTIONWIDTHL FURCTIONVALUE

(elmocelrrelscll X L
N 1 2480 5 GHz 16,563 dBm

po -
-3 N 1 26.040 1 GHz -22.20 dBm
§
L]
T
s
Center 2.483500 GHz Span 10.00 MHz o
#Res BW 100 kHz H#VBW 300 kHz Sweep 5.333 ms (20001 pts) ‘.
= Tosns) s fr—
OUT-OF-BAND 78 CHANNEL

78 CHANNEL BANDEDGE
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SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

— —
Kepsight Spectrum Ansiyzer - 25546 ol s Kepsight Spectrum Analyze: - 25545
AL ®__ [s0n Dc | commec | ] ALTGH AUT0 5521 PUMMay 04,2023 RL W [sie oc | comec TGN ALTO
| #Avg Type: RMS nAcET]2 345 6 | #Avg Type: RMS
PNOWide —»— Trig: FreeRun AvglHold: 1001100 el PNO-Wide —» Trig: FreeRun AvglHold: 100/100
IFGainlow #Atten: 40 4B oeT IFGainLow #Atten: 40 dB
1odaidiy  Ref 30.00 dBm 10 defdgiv - Ref 30.00 dBm
Log Log
w0 W00
0o 100
00 0o
[Center 2.400000 GHz ‘Span 10.00 MHz Center 2483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
- - [

[y
LOW BANDEDGE
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SPURIOUS EMISSIONS, NON-HOPPING - ANT2

Keeight Spectum Ansiyzer - 5545, o |- Kyt Spectrum Analyzer - 25596
3 DC | corne SENSENT] ALIGN aUT0 08:41:44 PHMay 04, 2023 AL w s0n_ 0C ALIGN AUTO
#Avg Type: RMS weel s e #Avg Type: RMS
RO Wide rng FmRun AvglHold: 1001100 ettt i -s  Trig: FreeRun
IF Gain:Low DET| |F6|Ir| Law #Atten: 40 48
Mkr1 2.396 525 0 GHZ] Mkr2 23.851 7 GHZ
1o geiy_Ref 30.00 dBm -33.477 dBm 10 e/ Ref 30.00 dBm -23.754 dBm
og k
o
00|
. ¢
& o e
bl
10.0
10
; \ Start 30 MHz Stop 26.50 GHz
() #Res BW 100 kHz #VBW 300 kHz Sweep 973.3ms (40001 pts)
. 5 e IS | [ Fecron Trmconworl —fncronwwe ]
1 N 1 24017 GHz 15.663 dBm
a2 N 238517 GHz -23.754 dBm
il 5
4
L]
il s
T
8
9
Center 2.400000 GHz Span 10.00 MHz| i
[#Res BW 100 kHz H#VBW 300 kHz Sweep 5.333 ms (20001 pi!;! .
= [pm—— s [
‘Hﬁ!bﬂ%emmnmrm = | 3 [l mq-ws;oemmm-rm .
AL RF_ s oc | coReec SENgENT ALTGN ALT 05:41:33 PHMday 04, 2003 C | comEC ALTGH
M\rg Type: RMS. wcel 5o \ MvuTypo RMS
PNO-Wide > Trig: FreeRun Avg|Hold: 166100 ™ ot -+ Trig: FreeRun
[Feointow  #Atten: 4048 e \Fonin tow | #Atten: 40¢B
MKr1 2.440 858 5 GHZ] 3
10 dEidly_Ref 30.00 aBm 16.292 dBm [0d5idi_Ref 30.00 dBm -22.447 dBmy
og "
oo b
Y
E .
10
10
" Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 973.3ms (40001 pts)
. L e e S— [ Fecron T Rmeronwoml _ Fucronave B8
15644 dBm
- N I 25 34! 2 GN: -22.447 dBm
il 3
4
&
10 H
8
9
Center 2.441000 GHz Span 10.00 MHz| i
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333ms (20001 pts) .
[ [um— s [
— zss-s =15 e Kersgspecrm vt =3 =
oc_| comrec SENSE:INT ALTG AUTC 08:43:17 PMMay 04, 2023 RL C CORREC ALIGH 023
auwg Type: RMS. Sise | MvuTypo RMS
PHO-Wide —»— Trig: FreeRun AvglHold: 1001100 | + PR Fost -+~ Trig: FreeRun
IGain L ow £hrten: 40dB o \Fain L ow Hatten: 4068
Mkr1 2.484 392 5 GHZ] Mkr2 26.073 2 GHz
(0deiciy_Ref 30.00 dBm -32.461 dBm 1955 Ref 30,00 dBm 21.486 dBm|
og
4
20|
Y
o M’
" ‘ Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 973.3ms (40001 pts)
. J I L s — [ Fcron Trscowwoil fcronwwe 1§
B 2479 8 Gl 15679 dBm
- N I 260732 GN: -21.486 dBm
3
4
&
10 g
8
9
Center 2.483500 GHz Span 10.00 MHz l?
[#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pls! «
= [rpmm—— s [R—
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FCC

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

— —
Kepright Spectum Ansiyzer - 25546 Keysight Spectum Ansiyzer - 25585 o |- |
AL ® [0 bC | CoRRec | v TGN AUTD RL R [sie 0 | comRec ALIGN AUTO 2023
| #Avg Type: RMS ‘ #Avg Type: RMS 56
RO Wide —»— Trig: FreeRun Avg|Hold: 1001100 PROWide s  Trig: Free Run Avg|Hold: 160100
IFGain:Low #Atten: 40 dB IFGain:Low #Atten: 40 B
Mkr1 2.399 980 5 GHZ] Mkr1 2.486 806 0 G
10ceicivRef 30.00 dBm -33.000 dBm) 0 ¢Eiciv_Ref 30.00 dBm -33.161 dBm
og og

Pl

bl

100

[Center 2483500 GHz

Span 10.00 MHz|
Sweep 5.333 ms (20001 pts)|

[Center 2.400000 GHz

Sweep 5.333 ms (20001 pts)

‘Span 10.00 MHz|
#VBW 300 kHz

[#Res BW 100 kHz

[#Res BW 100 kHz

#VBW 300 kHz

=

[
HIGH BANDEDGE

=

e
LOW BANDEDGE
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9.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

SPURIOUS EMISSIONS, NON-HOPPING - ANT1

e —
Keysight Spectrum Anslyzes - 25585 o3 ekl Keyzight Spectrum Anahizes - 25585
RL R sie oc | correc | SENSE:INT] ALIGN AUTO 08:30:09 PMMay 04, 2023 RL RF S00  0C AIGN &UTO |
Type: RMS ReCE[l -5 456 | #Avg Type: RMS
PO wsu s Trig: FreeRun Avg|Hold: 1001100 | : PO Fast -+~ Trig: FreeRun
IF G #Atten: 40 dB oET| IFGainLow Atten: 40 dB.
Mkr1 2.398 806 5 GHZ] Mkr
10 de/dly_ Ref 30.00 dBm -32.406 dBm 1045/ Ref 30,00 dBm
a T
20|
- =

100

Span 10.00 MHz,

Stop 26.50 GHz
#VBW 300 kHz ‘Sweep 973.3 ms (40001 pis]

CLIE TS

L v L recron rosenonworil rukcrion e [
24017 GHz 14834 dBm
26,0712 GHz -22.388 dBm

Center 2400000 GHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pls!
- [ Tgsmams
Yo g Specum Aot B30 e e Faresdm e B =2
RL RE S1@ 0C | CoRREC ‘SENSENT] ALIGN aUT0 07:56:30 PMMay 04, 2023 C | comRe 09:14:43 PHM3y 14, 2023
| #Avg Type: RMS. e[ 23 45 § ] “aAv nT,p. RMS TRace] 56
G Wide rng FreeRun AvglHold: 160100 e ¥ PNO: Fast -+ Trig: FreeRun s
IFGal n: 40 dB oET| IFGainLow Atten: 40 6B
Mkr1 2.440 855 5 GHz Mkr
195/ Ref 30.00 dBm 15.503 dBm 1045/ Ref 30,00 dBm
a
200 .
o —J" ! I I
Stop 26.50 GHz
#VBW 300 kHz Sweep 973.3 ms (40001 pts)
. e S 5 B 5 S -
1 2,440 B GHz 15367 dBm
0 26.083 8 GHz -2216 dBm
4
6
L]
T
L]
9
[Center 2.441000 GHz Span 10.00 MHz,
[#iRes BW 100 kHz H#VBW 300 kHz Sweep 5.333 ms (20001 pis!
= [ [
h:w»mmnmm m o |7 | mq-wsvemmm-rm 25546 Lo lles
oc | commec | ‘SENENT] ALIGN AT 09:31:07 PMMay 04, 2023 C | CORREC SENSE 09:17:49 PMM3y 14,2023
| Mvu Type: RMS. nacellz3 45 6 anv gnp- RMS Trace] 5 6
PO e Trig: FreeRun AvglHold: 160100 TYRE NO: Fast ~+-  Trig: FreeRun TYPE| M
IFGa #Atten: 40 dB. oo |;<;..|..:Lw Amen: 40 4B el
Mkr1 2.484 008 0 GHZ MKr
1o deriy_Ref 30.00 dBm -32.690 dBm v__Ref 30.00 dBm
20
-
100
‘ Stop 26.50 GHz
iRes BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
. I v T fscron Lrscowwoml __Fiwcronae |
1 2479 8 GHz 13815dBm
0 26.027 6 GHz -2284 dBm
4
L)
L]
T
8
9
Center 2.483500 GHz 'Span 10.00 MHz| i
#Res BW 100 kHz H#VBW 300 kHz Sweep 5.333 ms (20001 pis! ‘.
= [T wsa [Aa—

78 CHANNEL BANDEDGE

OUT-OF-BAND 78 CHANNEL
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SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

— —
eyeightSpectrum Anshyer - 35546 Keyeight Spectnum Ansiyier - 5545
AL ®__ [s0n Dc | commec | ] Tk auTa RL W [sie oc | comec ALTGn AUTO
] #Avg Type: RMS ] #Avg Type: RMIS
ONO Wide —»— Trig: FreeRun Avg|Hold: 1001100 NG Wide s Trig: FreeRun AvglHold: 1001100
IFGainLow #Atten: 40 4B IFGainLow #htten: 40 dB.
Mkr1 2.39 MKkl 2.485
1odaidiy  Ref 30.00 dBm - 10 defdgiv - Ref 30.00 dBm o
Log Log
o) oy
0o 100
20 a0
[Center 2.400000 GHz ‘Span 10.00 MHz| [Center 2483500 GHz Span 10.00 MHz|
sRes BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) #4Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
= = [T

e
LOW BANDEDGE
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