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REPORT NO: 14938215-E2V3 DATE: 2023-10-25
FCC ID: ABLSMA256E

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.
129, SAMSUNG-RO, YEONGTONG-GU,
SUWONS-SI, GYEONGGI-DO, 16677, KOREA

EUT DESCRIPTION: GSM/WCDMA/LTE/5SG Phone with BT/BLE, DTS/UNII a/b/g/n/ac, NFC
MODEL: SM-A256E/DSN and SM-A256E/N
SERIAL NUMBER: Conducted: R3CW50B1BPM

Radiated: R3CW50B1C2V, R3CW50B1C0J

DATE TESTED: 2023-09-13 — 2023-10-05

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies

UL Verification Services Inc. tested the above equipment in accordance with the requirements set forth in
the above standards. The test results show that the equipment tested is capable of demonstrating
compliance with the requirements as documented in this report.

The results documented in this report apply only to the tested sample, under the conditions and modes of
operation as described herein. It is the manufacturer's responsibility to assure that additional production
units of this model are manufactured with identical electrical and mechanical components. All samples
tested were in good operating condition throughout the entire test program. Measurement Uncertainties
are published for informational purposes only and were not taken into account unless noted otherwise.

This document may not be altered or revised in any way unless done so by UL Verification Services Inc.
and all revisions are duly noted in the revisions section. Any alteration of this document not carried out
by UL Verification Services Inc. 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 A2LA, NIST, any agency
of the Federal Government, or any agency of the U.S. government.
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Operations Leader
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UL Verification Services Inc.
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Kiya Kedida

Senior Project Engineer
Consumer Technology Division
UL Verification Services Inc.

Chris Xiong

Senior Test Engineer
Consumer Technology Division
UL Verification Services Inc.

2" Reviewed By:

Steven Tran

Senior Project Engineer
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REPORT NO: 14938215-E2V3
FCC ID: ABLSMA256E

DATE: 2023-10-25

2. TEST RESULTS SUMMARY

This report contains data provided by the customer which can impact the validity of results. UL
Verification Services Inc. is only responsible for the validity of results after the integration of the data
provided by the customer.

FCC Clause

Requirement

Result

Comment

See Comment

Duty Cycle

Reporting purposes
only

Per ANSI C63.10, Section
11.6.

See Comment

20dB BW/99% OBW

Reporting purposes
only

ANSI C63.10 Sections 6.9.2
and 6.9.3

15.247 (a)(1) Hopping Frequency Separation Complies None.
15.247 (a)(1)(iii) Number of Hopping Channels Complies None.
15.247 (a)(1)(iii) Average Time of Occupancy Complies None.
15.247 (b)(1) Output Power Complies None.

See Comment

Average Power

Reporting purposes
only

Per ANSI C63.10, Section
11.9.2.3.2.

15.247 (d) Conducted Spurious Emissions Complies None.
15.209, 15.205 Radiated Emissions Complies None.
15.207 AC Mains Conducted Emissions Complies None.
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REPORT NO: 14938215-E2V3 DATE: 2023-10-25
FCC ID: ABLSMA256E

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2, FCC CFR
47 Part 15, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas Guidance v05r02 and KDB 414788 DO1
Radiated Test Site vO1r01.

4. FACILITIES AND ACCREDITATION

UL Verification Services Inc. is accredited by A2LA, Certificate Number 0751.05, for all testing performed
within the scope of this report. Testing was performed at the locations noted below.

Address ISED CABID 'SEﬁfrELne‘?any Regg?gtion
O Building 1: 47173 Benicia Street, Fremont, CA 94538 USA
Building 2: 47266 Benicia Street, Fremont, CA 94538 USA
Building 3: 843 Auburn Court, Fremont, CA 94538 USA Us0104 2324A 550739
Building 4: 47658 Kato Rd, Fremont, CA 94538 USA
O Building 5: 47670 Kato Rd, Fremont, CA 94538 USA
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REPORT NO: 14938215-E2V3 DATE: 2023-10-25
FCC ID: ABLSMA256E

5. DECISION RULES AND MEASUREMENT UNCERTAINTY

5.1. METROLOGICAL TRACEABILITY

All test and measuring equipment utilized to perform the tests documented in this report are calibrated on
a regular basis, with a maximum time between calibrations of one year or the manufacturers’
recommendation, whichever is less, and where applicable is traceable to recognized national standards.

5.2. DECISION RULES
The Decision Rule is based on Simple Acceptance in accordance with ISO Guide 98-4:2012 Clause 8.2.
(Measurement uncertainty is not taken into account when stating conformity with a specified
requirement.)

5.3.  MEASUREMENT UNCERTAINTY

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

PARAMETER ULab

Radio Frequency (Spectrum Analyzer) 141.16 Hz
Occupied Bandwidth 1.22%
Power Spectral Density 2.47 dB
RF Power Measurement Direct Method Using Power Meter | 1.3 dB (PK)/0.45 dB (AV)
Unwanted Emissions, Conducted 1.94 dB
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.78 dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.40dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.87 dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 6.01 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.73 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 451 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.29dB
Time Domain Measurements 3.39%
Temperature 0.57°C
Humidity 3.39%
DC Supply Voltages 0.57%

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 14938215-E2V3 DATE: 2023-10-25
FCC ID: ABLSMA256E

5.4. SAMPLE CALCULATION

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) + Cable Loss (dB)
— Preamp Gain (dB)

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

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

Final Voltage (dBuV) = Measured Voltage (dBuV) + Cable Loss (dB) + Limiter Factor (dB) + LISN
Insertion Loss.

36.5dBuV + 0dB +10.1 dB+ 0 dB = 46.6 dBuV
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REPORT NO: 14938215-E2V3 DATE: 2023-10-25
FCC ID: ABLSMA256E

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is a GSM/WCDMA/LTE/5G Phone with BT/BLE, DTS/UNII a/b/g/n/ac and NFC.

The model SM-A256E/DSN was used for final testing and is representative of the test results in this
report.

6.2. MAXIMUM OUTPUT POWER

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

Freguency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2402 - 2480 Basic GFSK 10.87 12.22
2402 - 2480 Enhanced DQPSK 10.43 11.04
2402 - 2480 Enhanced 8PSK 10.32 10.76

Note: GFSK, DQPSK, 8PSK average Power are all investigated, The GFSK & 8PSK Power are the worst
case. Testing is based on these modes to showing compliance. For average power data please refer to
section 9.7.

6.3. DESCRIPTION OF AVAILABLE ANTENNAS
The antenna(s) gain and type, as provided by the manufacturer’ are as follows:

The radio utilizes a MFA antenna, with a maximum gain of -7.29 dBi..

6.4. SOFTWARE AND FIRMWARE

The test utility software used during testing was A256E.001.
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REPORT NO: 14938215-E2V3 DATE: 2023-10-25
FCC ID: ABLSMA256E

6.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions below 1GHz, above 18GHz, and power line conducted emission were performed
with the EUT set to transmit at the channel with highest output power as worst-case scenario.

Band edge and radiated emissions between 1GHz and 18GHz were performed with the EUT set to
transmit at the highest power on low, middle, and high channels.

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

Worst-case data rates as provided by the client were:

GFSK Mode: DH5

QPSK Mode : 2-DH5

8PSK Mode: 3-DH5

The final testing was done using GFSK and 8PSK modes.
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REPORT NO: 14938215-E2V3 DATE: 2023-10-25
FCC ID: ABLSMA256E

6.6. DESCRIPTION OF TEST SETUP

SUPPORT TEST EQUIPMENT
Description Manufacturer Model Serial Number FCC ID/ DoC
AC Adapter Samsung EP-TA800 R37TC7A00EBDKA N/A
/0 CABLES (RF CONDUCTED TEST)
Cable # of Identical Cable Length
No. Port Ports Connector Type Cable Type (m) Remarks
1 Antenna 3 RF Shielded 0.2
2 USB-C 1 USB-C Un-Shielded 1 EUT to AC Mains
I/O CABLES (RF RADIATED and AC LINE CONDUCTED TEST)
Cable # of Identical Cable Length
No. Port Ports Connector Type Cable Type (m) Remarks
1 USB-C 1 USB-C Shielded 1 N/A
TEST SETUP
The EUT is a stand-alone device configured and tested in a worst-case setup.
Worst case is using worst case orientation with AC charger attached to the EUT.
Test software exercised the radio card.
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REPORT NO: 14938215-E2V3
FCC ID: ABLSMA256E

DATE: 2023-10-25

SETUP DIAGRAMS
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2
AC Source/LISN
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REPORT NO: 14938215-E2V3

FCC ID: ABLSMA256E

DATE: 2023-10-25

7. 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 ID Num Cal Due Last Cal
Spectrum A”‘?Lyéﬁrz' PXA, 3HZ10 |\ o sight Technologies Inc N9030A 85214 02/29/2024 | 02/06/2023
10dB Fixed Attenuator, 2 Watts Pasternack Enterprises PE7024-10 236358 Verified/Characterized before
Up to 26.5 GHz use
EMI TEST RECEIVER Rohde & Schwarz ESW44 PRE0179372 | 02/29/2024 | 02/17/2023
Antenna, Horn 1-18GHz ETS""”dgTri?(a(sc)eda' Park, 3117 230299 01/12/2024 | 01/12/2023
RF Filter Box, 1-18GHz, 12 Port. UL-FR1 Frankenstein 231874 08/30/2024 | 08/23/2023
EMI TEST RECEIVER Rohde & Schwarz ESW44 170063 02/29/2024 | 02/27/2023
Antenna, Horn 1-18GHz ETS""”dgTri?(a(sc)eda' Park, 3117 230300 01/12/2024 | 01/12/2023
RF Filter Box, 1-18GHz, 12 Port. UL-FR1 Frankenstein 231875 04/30/2024 04/14/2023
EMI TEST RECEIVER Rohde & Schwarz ESW44 191428 02/29/2024 | 02/15/2023
Antenna, BroadBand Hybrid 30 SUNOL SCIENCES
M -3 Gtz CORP. JB3 230635 01/31/2024 | 01/23/2023
Amplifier 9 KHz - 1 GHz SONOMA INSTRUMENT 310N 230310 02/02/2024 | 02/02/2023
EMI TEST RECEIVER Rohde & Schwarz ESW44 201499 02/29/2024 | 02/27/2023
Antenna. Horn 18 to 26.5GHz ARA. MWH-1826/B 172363 01/31/2024 | 01/27/2023
Amplifier A%%%”;bgéiﬁg'ze'%m' AMPLICAL AMP18G26.5-60 171580 05/31/2025 | 05/19/2023
Antenna, Paﬁ/il‘;ezm"p 30Hz - ELECTRO-METRICS EM-6871 170013 07/31/2024 | 07/28/2022
Antenna, Pas;é‘ﬁ;;(’p 100KHz - ELECTRO-METRICS EM-6872 170015 07/31/2024 | 07/28/2022
Power Meter, b-series single | keysight Technologies Inc N1912A 90630 01/31/2024 | 01/24/2023
Power Sensor, P - series, 50MHz . .
to 18GHz, Wideband Keysight Technologies Inc N1921A 90391 01/31/2024 01/25/2023
AC Line Conducted
EMI Test Receiver 9kHz-7GHz Rohde & Schwarz ESR 93091 02/29/2024 02/29/2023
LISN for Conducted Emissions FISCHER CUSTOM FCC-LISN-50/250-
CISPR-16 COMMUNICATIONS 25-2-01-480V 175764 01/31/2024 | 01/31/2023
Transient Limiter TE TBFL1 207996 08/31/2024 | 08/10/2023
UL TEST SOFTWARE LIST
Radiated Software UL UL EMC Version 9.5, 01 May 2023
Conducted Software UL UL EMC 2022.8.16
AC Line Conducted Software UL UL EMC Version 9.5, 03 March 2023
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REPORT NO: 14938215-E2V3
FCC ID: ABLSMA256E

DATE: 2023-10-25

8. MEASUREMENT METHODS

On Time and Duty Cycle: ANSI C63.10-2013 Section 11.6

Occupied BW (20dB): ANSI C63.10-2013 Section 6.9.2

Occupied BW (99%): ANSI C63.10-2013 Section 6.9.3

Carrier Frequency Separation: ANSI C63.10-2013 Section 7.8.2

Number of Hopping Frequencies: ANSI C63.10-2013 Section 7.8.3

Time of Occupancy (Dwell Time): ANSI C63.10-2013 Section 7.8.4

Peak Output Power: ANSI C63.10-2013 Section 7.8.5

Conducted Spurious Emissions: ANSI C63.10-2013 Section 7.8.8

Conducted Band-Edge: ANSI C63.10-2013 Section 6.10.4

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4

Radiated Spurious Emissions 30-1000MHz: ANSI C63.10-2013 Section 6.3 and 6.5

Radiated Spurious Emissions above 1GHz: ANSI C63.10-2013 Section 6.3 and 6.6

Radiated Band-edge: ANSI C63.10-2013 Section 6.10.5

AC Power-line conducted emissions: ANSI C63.10-2013, Section 6.2.
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REPORT NO: 14938215-E2V3
FCC ID: ABLSMA256E

DATE: 2023-10-25

9. ANTENNA PORT TEST RESULTS

9.1.

LIMITS

ON TIME AND DUTY CYCLE

None; for reporting purposes only.

PROCEDURE

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

ON TIME AND DUTY CYCLE RESULTS

Mode

ON Time
B
(msec)

Period|Duty Cycle
X

(msec)[ (linear)

Duty
Cycle
(€0

1T
Minimum VBW
(kHz)

Duty Cycle
Correction Factor
(dB)

BLUETOOTH GFSK

2.880 | 3.750 0.768

76.80

1.15 0.347

BLUETOOTH 8PSK

2.880 | 3.750 0.768

76.80

1.15 0.347

DUTY CYCLE PLOTS

Agilent Spectrum Analyzer - AP2022.8.16,24971 Cond F1
D A Do o

Agilent Spectrum Analyzer - AP2022.8.16,24371 Cond F1

) T SNALTD
3 Frequency 7 3 Frequency
#Aug Type: RI #Awg Type: RMS
PHiG: Fas —— Tgi Frae Run AvglHold: 111 Center Freq 2441000000 G.E‘.E, Tast .._‘ Trig: Free Run AvglHold: 111
WFGainlow  Hhtten: 30 dB IFGainlow  #Atten:30 4B
Auto Tune, Auto Tune
10 deidiv__Ref 20.00 dBm 10 deidiv__ Ref 20.00 dBm
Log Log
e Center Freq 1 Center Freq
s 2.441000000 GHz| i Q 2441000000 GHz.
C 1 ‘ | i A 1
4 StartFreq - StartFreq
! 2441000000 GHz ! 2441000000 GHz
Stop Freq Stop Freq
2441000000 GHz 2.441000000 GHz
Center 2.441000000 GHz Span 0 Hz CF Ste Center 2.441000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 15.00 ms {1001 pts) 8000000 MHz, Res BW 8 MHz #VBW 50 MHz Sweep 15.00 ms (1001 pts) 8.000000 MHz
(1] coe] ] e ot T - |e Man| i T Man
1oA2 to(a) 2880 ms (A) -0.132 dB 1 42 to(ay 2880 ms {4) 0.886 dB
2 N 1350 us <4520 dBm 2 N 920 ms 5918 dBm
= Y tom 3760ms (&)  0.069 dB FreqOffset s 2 @ 3750ms (&) 0038 dB Freq Offset
4 oMz 4 F $670ms 5831 dBm OHz
5 5
6 6
T T
8 8
9 9
10 10
" @ 11
< <
- Tl = [/V=n

BLUETOOTH GFSK

BLUETOOTH 8PSK
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REPORT NO: 14938215-E2V3 DATE: 2023-10-25
FCC ID: ABLSMA256E

9.2. 20 dB AND 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

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

RESULTS
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REPORT NO: 14938215-E2V3
FCC ID: ABLSMA256E

DATE: 2023-10-25

9.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Channel | Frequency | 20dB Bandwidth | 99% Bandwidth
(MHz) (KHz) (KHz)
Low 2402

934.5

884.48

Mid

2441

933.3

885.93

High

2480

933.6

883.05

Agilent Spectrum Analyzer - AP2022.8.16,26118, Agilent Spectrum Analyzer 5
W lemo ot SEMSENT T Y EN — i e SEPEIT S T —
Ci Fi 2402000000 GH: Radio Std: M Q [= Fi 2.441000000 GH: Radio Std: N
— T:ﬁ'm:!ﬁ‘un Avng:Id: 20120 " e |Conter Freq 2:441000000/GHz — T:::!F:l:e;un ﬂva|H:\d:Nf?ﬂ n e
#IFGain:Low #Atten: 30 dB Radio Device: BTS #IFGain:Law HAtten: 30 dB Radio Device: BTS
Ref Offget 12.66 dB Ref Offset 12.63 dB
{0dsii_ Ref 30.00dBm 10diclv___ Ref 30.00 dBm
og og
Center Freq center Freq
2.402000000 GHz 2.441000000 GHz,
0.00; 0.00
1o 0
i« m
a0 a0
- et 0
for e
Center 2.402 GHz Span 2 MHz cremn Center 2.441 GHz Span 2 MHz pe—
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms 200000 ki #Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms, 200800 o)
Man Man
Occupied Bandwidth Total Power 13.4 dBm Occupied Bandwidth Total Power 13.2dBm
884.48 kHz FreqOfiset 885.93 kHz FreqOfiset
Transmit Freq Error -1.052 kHz OBW Power 99.00 % 0Hz Transmit Freq Error -708 Hz OBW Power 99.00 % 0Hz,
x dB Bandwidth 934.5 kHz x dB -20.00 dB x dB Bandwidth 933.3 kHz xdB -20.00 dB
= Tgerarss = [Arer

Agilent Spectrum Anolyzer - AP2022.8.16,26115,
'

S@ Cc

Center Freq 2.480000000 GHz

#IFGain:Law

ALIGNA

SENSE UTo
‘Center Freq: 2.480000000 GHz
Trig: Free Run AvglHold: 2020
#étzen; 30 B

0610 555 Sep 25,2023

Radio Std: Nane Frequency

Radio Devics; BTS

104
Log

Jdiv

Ref Offset 1262 dB
Ref 30.00 dBm

0D
10.

0
300

0o

Center Freq
2.480000000 GHz

Center 2.48 GHz
#Res BW 30kHz

Span 2 MHz

#VBW 91 kHz #Sweep 100ms ooy Step
Man
Occupied Bandwidth Total Power 12.1dBm
883.05 kHz FreqOffset
Transmit Freq Error -3.290 kHz OBW Power 99.00 % OHz
x dB Bandwidth 933.6 kHz xdB -20.00 dB
= Tglerams,

HIGH CHANNEL
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REPORT NO: 14938215-E2V3
FCC ID: ABLSMA256E

DATE: 2023-10-25

9.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Channel | Frequency | 20dB Bandwidth | 99% Bandwidth
(MHz) (KHz) (KHz)
Low 2402

1.313

1.2045

Mid

2441

1.322

1.2019

High

2480

1.312

1.2072

Agilent Spectrum Analyzer - AP2022.8.16,26118, Agilent Spectrum Analyzer 4.
W lemo ot SEMSENT T YN — i e SEPEIT ST R—
Ci Fi 2402000000 GH: Radio Std: M Q [= Fi 2.441000000 GH: Radio Std: N
— T:ﬁ'm:!ﬁ‘un Avng:Id: 20120 " e |Conter Freq 2:441000000/GHz — T:::!F:l:e;un ﬂva|H:\d:Nf?ﬂ n e
#IFGain:Low #Atten: 30 dB Radio Device: BTS #IFGain:Law HAtten: 30 dB Radio Device: BTS
Ref Offget 12.66 dB Ref Offset 12.63 dB
{0dsii_ Ref 30.00dBm 10diclv___ Ref 30.00 dBm
og og
Center Freq center Freq
2.402000000 GHz 2.441000000 GHz,
0.00; 0.00
1o 0
i« m
a0 a0
00 s ' = w0
for e
Center 2.402 GHz Span 2 MHz cremn Center 2.441 GHz Span 2 MHz pe—
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms 200000 ki #Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms, 200800 o)
Man Man
Occupied Bandwidth Total Power 10.7 dBm Occupied Bandwidth Total Power 10.7 dBm
1.2045 MHz FreqOfiset 1.2019 MHz FreqOfiset
Transmit Freq Error -4.472 kHz OBW Power 99.00 % OHz Transmit Freq Error -4.219 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.313 MHz x dB -20.00 dB x dB Bandwidth 1.322 MHz xdB -20.00 dB
= Tgerarss = [Arer

Agilent Spectrum Anolyzer - AP2022.8.16,26115,
'

S@ Cc

Center Freq 2.480000000 GHz

#IFGain:Law

ALIGN

SENSE AT

‘Center Freq: 2.480000000 GHz

== Trig:Free Run AvglHold: 2020
#étzen; 30 B

0615 025 Sep 25,2023

Radio Std: Nane Frequency

Radio Devics; BTS

104
Log

Jdiv

Ref Offset 1262 dB
Ref 30.00 dBm

0D
10.
0

300

0.0 [ty

Center Freq
2.480000000 GHz

Center 2.48 GHz
#Res BW 30kHz

Span 2 MHz

#VBW 91 kHz #Sweep 100ms ooy Step
Man
Occupied Bandwidth Total Power 9.47 dBm
1.2072 MHz FreqOffset
Transmit Freq Error -5.382 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.312 MHz xdB -20.00 dB
= Tglerams,

HIGH CHANNEL

Page 21 of 72

UL VERIFICATION SERVICES

47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 319-4000

FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL VERIFICATION SERVICES



REPORT NO: 14938215-E2V3 DATE: 2023-10-25
FCC ID: ABLSMA256E

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 mw.

TEST PROCEDURE

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

RESULTS
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REPORT NO: 14938215-E2V3
FCC ID: ABLSMA256E

DATE: 2023-10-25

9.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

T ALGNAUTD e
#Avg Type: RMS Frequency
= Trig: Fres Run AvglHold> 10011
IFGainlow — Hhtten: 40 dB
7] Auto Tune
et Offset 12,66 4B AVKr1 1,000 MHZ]
10 dBidiv__Ref 30.00 dBm 0.038 dB|
og
Center Freq
T 2.441600000 GHz.
W ¢
e
StartFreq
2.439000000 GHz,
StopFreq
2.444000000 GHz
- 500,000 KHz
Man|
20
FreqOffset
0Hz
ICenter 2.441500 GHz ‘Span 5.000 MHz
[#Res BW 300 kHz HVEW 910 kHz Sweep 2.533ms (1001 pts)
s oo

PLOT

HOPPING FREQUENCY SEPARATION

9.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Agilent Spectrum Analyzer - AP2022.8.16,26118,

T lso oo EET B
9 #Avg Type: RMS Frequency
R St Gp:‘; Wie T Trig: Free Ru AugHoldn 00100
IFGainclow — Hbtten: 40 dB
7] Auto Tune|
et Oftsct 1265 0B AMKr1 1,000 MHZ]
10 deidiv  Ref 30.00 dBm -0.096 dB|
Log
Center Freq
2441600000 GHz
X '
di StartFreq
2.438000000 GHz,
StopFreq
2.444000000 GHz,
o 500,000 kHz,
Man|
a0
FreqOffset
0Hz
ICenter 2.441500 GHz ‘Span 5.000 MHz
[#Res BW 300 kHz #VEBW 910 kHz Sweep 2.533 ms (1001 pts)
= [/

PLOT

HOPPING FREQUENCY SEPARATION
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REPORT NO: 14938215-E2V3 DATE: 2023-10-25
FCC ID: ABLSMA256E

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: 79 Channels Observed
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REPORT NO: 14938215-E2V3
FCC ID: ABLSMA256E

DATE: 2023-10-25

9.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Agilent Spectrum Analyzer -

2022.8.16,26118,

LI AT v ALIGH AITD
5 Frequency 5 Frequency
fvg Type: Lag-Perr WAvg Type: RMS
Gn.ﬁ: o T Tri AvglHeld:>100100 S B IAIENO G,.l,'.lg Wide T3 Trig:Fres Run AvglHold> 100100
WFGain:Low perlf IFGain:Low Arten: 26 dB
Auto Tune Auto Tune
Ref Offset 12.65 dB Ref Offset 12.65 dB
10 dizidly  Ref 30.00 dBm 10 dBidiy  Ref 30.00 dBm
lLog lLog
Center Freq Center Freq
) 2.440000000 GHz ) 2415000000 GHz
StartFreq StartFreq
- 2390000000 GHz Joo 2.400000000 GHz
e StopFreq " StopFreq
2.490000000 GHz 2.430000000 GHz
200 200
300 CF Step 208 CF Step
10000000 MHz 3,000000 MHz
JAuto Man \uto Man
a0 a0
. Freq Offset . FreqOffset
) OHz ) 0Hz
i B
Start 2.39000 GHz Stop 249000 GHz. Start 2.40000 GHz Stop 243000 GHz.
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts) #Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
= [ = [

100MHz SPAN

30MHz SPAN, SEGMENT 2 OF 3

Agilent Spectrum

Agilent Spectrum Analy

[Center Freq 2.475000000 GHz |
o0

Frequency

ALIGNAUITD
#Avg Type: RMS

R LG LT
#Avg Type: RMS Frequency
PHO: Wie T3 Trig: Fres Run gl PHO: Wide Tp3 Trig: Free Run AvglHold:> 1001100
IFGaintow | Aten: 26 B IFGainlow © Aeten: 26 dB
Auto Tune Auto Tune
Ref Offset 1265 dB Ref Offset 1265 dB
10 diidiv  Ref 30.00 dBm 10 dBidiv  Ref 30.00 dBm
Log Log
Center Freq Center Freq
0 2.445000000 GHz 2475000000 GHz
StartFreq StartFreq
Voo 2.430000000 GHz - 2460000000 GHz
e StopFreq " StopFreq
2.450000000 GHz 2480000000 GHz
200 200
104 CF Step 102 CF Step
3,000000 MHz 3,000000 MHz
lauto Man lauto Man
0.0 40.0
or Freq Offset or Freq Offset
: 0Hz : 0Hz
Start 2.43000 GHz Stop 2.46000 GHz. Start 2.46000 GHz Stop 2.49000 GHz.
#Res BW 300 kHz #VEW 910 kHz Sweep 1.000 ms (1001 pts) #Res BW 300 kHz HVEBW 910 kHz Sweep 1.000 ms (1001 pts)
e o —— e Fr—

30MHz SPAN, SEGMENT 2 OF 3

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 14938215-E2V3
FCC ID: ABLSMA256E

DATE:

9.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Agilent Spectrum Analyzer - AP2022.8.16,261 18,

Agilent Spectrum Analyzer - AP2022.8. 16,2611,
A SLISHALTD Frequency T C ALGHATD (o4l Frequency
Ava Type: Log-Pwr #Ag Type: RMS
né: Fomt T Ru AvglHeld>1001100 RN e Iyl Gp','.lf, Wide __.l Trig: Free Run AvglHold> 1001100
\Gainilow  Atten: 28 B WFGainl o Adten: 28 B cerfP
Auto Tune Auto Tune
Ref Offset 1265 0B Ref Offset 12,65 dB
lggﬁlaw Ref 30.00 dBm lggﬁlaw Ref 30.00 dBm
Center Freq Center Freq
2.440000000 GHz 2415000000 GHz
StartFreq StartFreq
00 2.390000000 GHz 00 2400000000 GHz
e Stop Freq e Stop Freq
2.430000000 GHz 2.430000000 GHz
i i
T CF Step T CF Step
10.000000 MHz 3000000 MHz
an Man
i i
T Freq Offset T Freq Offset
OHz 0Hz
Start 2.39000 GHz Stop 2.49000 GHz. Start 2.40000 GHz Stop 2.43000 GHz:
[#Res BN 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts) [#Res BN 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
= o = o

100MHz SPAN

30MHz SPAN, SEGMENT 2 OF 3

Agilent Spectrum Analyzer
A SENSEINT| )

Agilent Spectrum Analyzer - AP202

Frequency

2023-10-25

r 3 B3
Frequency
#Aivg Type: RMS I #Aivg Type: RMS
7 Trig: Free Run AvglHold> 1001100 e Iyl Gpl,"f: Wide __.l Trig: Free Run AvglHold> 1001100
Aaten: 28 dB WFGainlow  Adten: 26 B
Auto Tune Auto Tune
Ref Offset 1265 0B Ref Offset 12,65 dB
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm

og og
Center Freq Center Freq
2.445000000 GHz 2.475000000 GHz
StartFreq StartFreq
10 2430000000 GHz 10 2450000000 GHz
e Stop Freq e Stop Freq

2.460000000 GHz

CF Step
3.000000 MHz
Man

Freq Offset
OHz

[Start 2.43000 GHz Stop 2.46000 GHz,
[#Res BW 300 kHz #FVBW 910 kHz Sweep 1.000 ms (1001 pts)

2430000000 GHz

. CF Step
3.000000 MHz
Man

Freq Offset
0Hz

[Start 2.46000 GHz Stop 2.49000 GHz|
[#Res B 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)

v ry—

v ry—

30MHz SPAN, SEGMENT 2 OF 3

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 14938215-E2V3 DATE: 2023-10-25
FCC ID: ABLSMA256E

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.
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REPORT NO: 14938215-E2V3
FCC ID: ABLSMA256E

DATE: 2023-10-25

9.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

DH Packet | Pulse | Number of | Average Time | Limit Margin
Width | Pulses in | of Occupancy | (sec) (sec)
(msec) 3.16 (sec)
csocnonde
GFSK Normal Mode
DH1 0.372 32 0.1190 0.4 -0.2810
DH3 1.626 20 0.3252 0.4 -0.0748
DH5 2.868 11 0.3155 0.4 -0.0845
DH Packet | Pulse | Number of | Average Time | Limit Margin
Width | Pulsesin | of Occupancy | (sec) (sec)
(sec) 0.8 (sec)
csocnonde
GFSK AFH Mode
DH1 0.372 8 0.02976 0.4 -0.3702
DH3 1.626 5 0.08130 0.4 -0.3187
DH5 2.868 2.75 0.07887 0.4 -0.3211
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REPORT NO: 14938215-E2V3 DATE: 2023-10-25

FCC ID: ASBLSMA256E

gilent Spsctrum Anal Agilant Spectrum Analy
SoEE SIATS
#Avg Type: RMS Frequency Trig Delay 2000 s #Avs Type: RMS Frequency
NO: Wide —»— 1rig: Video T ! PHo Wide —»= Trig: Video
IFGain:Low RArten: 40 dB Ll i IFGainilowe  RAtten: 40 4B
AMKr1 372.0 ps| Auto Tune| AMKr1 1.626 mg Auto Tune|
19 geidy Ref 30.00 dBm -0.11 dB| 10 g/dv_ Ref 30.00 dBm -0.07 dBf
Center Freq CenterFreq
d 2.441000000 GHz. d 2441000000 GHz
) ! L ! 00 | I | ! |
StartFreq StartFreq
{ 2.441000000 GHz. { | ! 2.441000000 GHz,
10 o) ) : 1 0, o) $ -
e StopFreq e StopFreq
2.441000000 GHz. 2441000000 GHz,
e 00
0o CF Step| 10 CF Step
1,000000 MHz, 1,000000 MHz
|aute Man laute Man
40.0 akij
o0 0, i e | Freq Offset or Freq Offset
. 1 OHz : OHz
B i
[Center 2441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
[Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts) Res BW 1.0 MHz #FVBW 1.0 MHz Sweep 2.000 ms (1001 pts)
= [ s [Ty

PULSE WIDTH - DH1

Agilent Spectrum Analy.

Agilent Spectrum Analyze
I
w4000 s #Avg Type RS Frequency Frequency
PO: Wide - Trig: Video iy
FGainlow  #Aen: 40 4B oErP RN
Auto Tune Auto Tune
AMkr1 2.868 ms Ref Dffset 12.66 dB
10 ¢eidiv Ref 30.00 dBm 0.03dBl | 10 gBidiv Ref 30.00 dBm
Log Log
Center Freq CenterFreq
) 2441000000 GHz. 0 2441000000 GHz
| | | StartFreq W i i = StartFreq
o (:) ’ 2441000000 GHz| o I 2.441000000 GHz|
v
100 StopFreq 0 | 1 I StopFreq
2.441000000 GHz, 2.441000000 GHz,
00 00
M LR AR TR o
e CFStep oo MUOLAL LALLM A AL L S LB LA AL A0 0 CF Step
1000000 MHz 1,000000 MHz,
[aute Man lauto Man
00 20
. o I Freq Offset oc Freq Offset
: OHz ) OHz
i e
[Center 2.441000000 GHz Span 0 Hz [Center 2.441000000 GHz Span0Hz
[Res BW 1.0 MHz #VBW 1.0 MHz Sweep 4.000 ms (1001 pts) Res BW 1.0 MHz FVEW 1.0 MHz Sweep 3.160 s (1001 pts)
= [T s [Ty

PULSE WIDTH - DH5
OBSERVATION PERIOD = DH1

Agilent Spectrum Anly.
T Frequency SN —— Frequency
PO Wide —»— 1rig:Fres Run Pho Wide 5= Trig: Free Run
WFGalmlow  RAten: 40 4B IFGainlow  RATten: 40 4B
Auto Tune Auto Tune
Ref Offset 12,65 dB Ref Offset 12.66 dB
10 dgidiv  Ref 30.00 dBm 10 dB/div  Ref 30.00 dBm
Log Log
Center Freq CenterFreq
00 2441000000 GHz. 10 2441000000 GHz
ik | PP d | - 00 5 M| ek
StartFreq | StartFreq
o 1 2.441000000 GHz. ool 1] 2441000000 GHz,
e I I StopFreq e T T StopFreq
2.441000000 GHz, 2.441000000 GHz,
e [ I | l i ‘ l 00
Y | ' 1
e L,,,«ﬁh.,lL-...,.,JJ UJ).‘.[ L,'ML ,,,,,,L\I.‘_.f, L "H\.\ et lp-.,.LwL CFstep o bl i o ! LA L WNI CFStep)
1000000 MHz 1,000000 MHz,
[aute Man lauto Man
00 20
. Freq Offset oc Freq Offset.
: OHz ) OHz
ot e
[Center 2.441000000 GHz Span 0 Hz [Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts) Res BW 1.0 MHz #FVBW 1.0 MHz Sweep 3.160 s (1001 pts)
= [ s [Ty

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH3

OBSERVATION PERIOD - DH5
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REPORT NO: 14938215-E2V3 DATE: 2023-10-25
FCC ID: ABLSMA256E

9.5.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in | of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
8PSK Normal Mode

3DH1 0.383 30 0.1149 0.4 -0.2851

3DH3 1.632 18 0.29376 0.4 -0.10624

3DH5 2.876 11 0.31636 0.4 -0.08364

Note: for AFH(8PSK) mode, please refer to the results of AFH(GFSK) mode; the channel selection and
hopping rate are the same for both EDR and Basic Rate operation, data for Basic Rate demonstrates
compliance with channel occupancy when AFH is employed.
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REPORT NO: 14938215-E2V3 DATE: 2023-10-25

FCC ID: ASBLSMA256E

gilant Spectrum Ana Agilant Spectrum Analy
) SoEE )
#Avg Type: RMS Frequency Trig Delay 2000 s #Avs Type: RMS Frequency
PO Wide —»— 1rig: Video ! PHo Wide —»= Trig: Video
IFGain:Low RArten: 40 dB Ll i IFGainilowe  RAtten: 40 4B
AMKr1 383.0 ps| Auto Tune| AMKri 1.632 mg Auto Tune|
19 geidy Ref 30.00 dBm -0.21 dBj 10 g/dv_ Ref 30.00 dBm -0.23 dBf
Center Freq CenterFreq
d 2.441000000 GHz. d 2441000000 GHz
) ! L ! 00 | I | ! I
StartFreq StartFreq
y 2.441000000 GHz. ; | | 2.441000000 GHz,
% $ o 3 o
e StopFreq e StopFreq
2.441000000 GHz. 2441000000 GHz,
e 00
e CF Step o CF Step
1,000000 MHz, 1,000000 MHz
|aute Man laute Man
40.0 akij
o0 ALY Ml o Wil o Freq Offset eno Jl AL FreqOffset
: 0Hz ) OHz
0.0 - il
[Center 2441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
[Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts) Res BW 1.0 MHz #FVBW 1.0 MHz Sweep 2.000 ms (1001 pts)
= [ s [Ty

PULSE WIDTH - 3DH1

Agilent Spectrum Analy.

Igilent Spectrum Analyzs
I 502 ; ERC
y4000ps  #AvgType RMS T .oc | Frequency TgType RNS  res] o) Freauency
PO Wide == Trig: Video T Pl
WFGainiow  #Amen: 40 dB cerlP NN e
Auto Tune Auto Tune|
AMkr1 2,876 ms Ref Dffset 12.66 dB
[ggeidy_ Ref 30.00 dBim -0.18dBL | 10 gerdly_ Ref 30.00 dBm
Center Freq CenterFreq
) 2441000000 GHz. 0 2441000000 GHz
| | | StartFreq StartFreq
. 5 ¢ 2.441000000 GHz. Lo 2441000000 GHz,
e StopFreq e StopFreq
2.441000000 GHz, I 1 ” H 2.441000000 GHz,
e 00 || “ ‘ ‘ il | \H ‘ | | ‘
crmme| | o LIS LA AL e
1,000000 MHz, 1,000000 MHz
[aute Man o Man
oo 20
. i, ) Freq Offset oc Freq Offset
: OHz ) OHz
o e
[Center 2.441000000 GHz Span 0 Hz [Center 2.441000000 GHz Span0Hz
[Res BW 1.0 MHz #VBW 1.0 MHz Sweep 4.000 ms (1001 pts) Res BW 1.0 MHz FVEW 1.0 MHz Sweep 3.160 s (1001 pts)
= [T s [Ty

PULSE WIDTH - 3DH5
OBSERVATION PERIOD - 3DH1

Agilent Spectrum Anly.
T SN ,
Frequency FAvg Type Frequency
PNO; Wide —— 1rig: Free Run PH; Wids —+— Tig: Free Run
WFGalmlow  RAten: 40 4B IFGainlow  RATten: 40 4B
Auto Tune Auto Tune
Ref Offset 12,65 dB Ref Offset 12.66 dB
10 dgidiv  Ref 30.00 dBm 10 dB/div  Ref 30.00 dBm
Log Log
Center Freq CenterFreq
2441000000 GHz. 10 2441000000 GHz
0 1 i § 1 oo 1 T T
I StartFreq StartFreq
o | 2.441000000 GHz. Lo 2441000000 GHz,
o [ I I StopFreq " I T StopFreq
. I L n | h | I 2.441000000 GHz, ol | | 1 i1 m | I ‘ 1 1 | 2.441000000 GHz,
AL A T croms] | [ LIl TRLEAL AL IRV L TR AL e
1000000 MHz 1,000000 MHz,
[aute Man lauto Man
00 20
. Freq Offset oc Freq Offset.
: OHz ) OHz
ot e
[Center 2.441000000 GHz Span 0 Hz [Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts) Res BW 1.0 MHz #FVBW 1.0 MHz Sweep 3.160 s (1001 pts)
= [ s [Ty

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - 3DH3

OBSERVATION PERIOD - 3DH5
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REPORT NO: 14938215-E2V3 DATE: 2023-10-25
FCC ID: ABLSMA256E

9.6. OUTPUT POWER

LIMITS

§15.247 (b) (1)

The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm. 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 mW.

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75 non-
overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz band: 1 watt.
For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125 watts

TEST PROCEDURE

The transmitter output is connected to a power meter.

The power output was measured on the EUT antenna port using SMA cable with 10dB attenuator
connected to a power meter via wideband power sensor. Peak output power was read directly from
power meter.

RESULTS
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REPORT NO: 14938215-E2V3 DATE: 2023-10-25

FCC ID: ABLSMA256E

9.6.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: 26118
Date: 2023-09-25
Channel Frequency Output Power Limit Margin
(MH2z) (dBm) (dBm) (dB)
Low 2402 10.59 21 -10.41
Middle 2441 10.87 21 -10.13
High 2480 9.56 21 -11.44

Tested By: 26118
Date: 2023-09-25
Channel Frequency Output Power Limit Margin
(MH2) (dBm) (dBm) (dB)
Low 2402 10.43 21 -10.57
Middle 2441 10.28 21 -10.72
High 2480 9.16 21 -11.84

Tested By: 26118
Date: 2023-09-25
Channel Frequency Output Power Limit Margin
(MH2) (dBm) (dBm) (dB)
Low 2402 10.26 21 -10.74
Middle 2441 10.32 21 -10.68
High 2480 9.45 21 -11.55
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REPORT NO: 14938215-E2V3 DATE: 2023-10-25
FCC ID: ABLSMA256E

9.7. AVERAGE POWER

LIMITS

None; for reporting purposes only

TEST PROCEDURE

The transmitter output is connected to a power meter.

The power output was measured on the EUT antenna port using SMA cable with 10dB attenuator
connected to a power meter via wideband power sensor. Gated average output power was read directly
from power meter.

RESULTS
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REPORT NO: 14938215-E2V3
FCC ID: ABLSMA256E

DATE: 2023-10-25

9.7.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: 26118
Date 2023-09-25
Channel Frequency Average
Power
(MH2z) (dBm)
Low 2402 10.33
Middle 2441 10.67
High 2480 9.29

9.7.2. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

Tested By: 26118
Date 2023-09-25
Channel Frequency Average
Power
(MH2z) (dBm)
Low 2402 7.83
Middle 2441 7.78
High 2480 6.69

9.7.3. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Tested By: 26118
Date 2023-09-25
Channel Frequency Average
Power
(MHz) (dBm)
Low 2402 7.90
Middle 2441 7.91
High 2480 6.94
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REPORT NO: 14938215-E2V3 DATE: 2023-10-25
FCC ID: ABLSMA256E

9.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
Limit = -20 dBc

TEST PROCEDURE

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

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

The band edges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal hopping
mode.
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REPORT NO: 14938215-E2V3 DATE: 2023-10-25

FCC ID: ABLSMA256E

9.8.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

SPURIOUS EMISSIONS, NON-HOPPING

Agilent Spectrum Analyzer Agilent Spectrum Analyze 6118,
- Freauency - Freaueney
T A — Center Freg 13.015000000 fnlz'l:zrm ! g Free run
IFGain:low #hten: 40 dE I Gain:lowe #Atten; 40 dB
et Offoet 1266 0B Mkr1 2.401 995 GHZ Auto Tune et Ofeet 1256 08 Mkr4 25.898 7 GHz] Ao Tune
i 7 dBm i -28.667 dBm
10 g2 Ref 30.00 dBm 10.577 {0 dsidiv__Ref 30.00 dBm 667
og 0g
e [ CenterFreq 1 A Center Freq
100 2.400000000 GHz ine 13.015000000 GHz
oo 0o
! StartFreq ' StartFreq
e 2.3826500000 GHz| . ‘ 30.000000 MHz,
4 ! \ : e - ]
Fi)} 3 I
ol ¢ | . o A -
. StopFreq N StopFreq
. 2.407500000 GHz . | 26.000000000 GHz,
Center 2.400000 GHz ‘Span 15.00 MHz CF Step. Start 30 MHz Stop 26.00 GHz CFStep
#Res BW 100 kHz H#VYBW 300 kHz Sweep 1.000 ms (1001 pis) 1500000 MHz #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2.597000000 GHz
I [t Han| N A S B S O[T W ) R IS T - [ Man|
N 2.401 885 GHz 10677 dBm 1 N f 2402 0 GHz 9.765 dBm
2 N f 2.400 000 GHz -39.463 dBm 2 N f 4.804 0 GHz. -40.276 dBm
3 N r 2.395 245 GHz -38518 dBm Freq Offset 3 N f 7.206 0 GHz. -37.260 dBm FreqOffset
; 0Hz, -5 N f 26898 7 GHZ 28,667 dBm OHz|
L3 6
T T
k3 8
9 9
10 10
11 v 1 v
4 5 & >
Tgorarss oo Ty

LOW CHANNEL BANDEDGE OUT-OF-BAND LOW CHANNEL

SErenT SoEE
Frequency F ey e Frequency
B0; Wide == Trig: Free Run i0: Fasi == Trig: Frae Run AuglHold: Tl
WGalniow  RAmen: 40 dB Wealnlwe  AATten: 40 4B el
Auto Tune Auto Tune,
Ref Offset 1269 8 Mkr1 2.441 165 GHz Rof Offsot 12.63 dB Mkra 25.800 0 GHZ]
19 g2y Rel 30.00 dBm 10.872 dBm 10dsicie_Ref 30.00 dBm -27.713 dBm
@ og
Center Freq L A Center Freq
2441000000 GHz. e o 13016000000 GHz
. 0w
StartFreq StartFreq
- 2.433600000 GHz. “e §| s0.000000mHz
N A —_ ——
StopFreq . StopFreq
2.448500000 GHz. . | 26.000000000 GHz
i — 1 - -
: CF Step. Start 30 MHz Stop 26.00 GHz CFStep
e 1500000 MHz “Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2567000000 GHz
to Man, lauto Man
- | 1N f 2.4410 GHz 9.647 dBm
2 N f 4882 0 GHz 37.940 dBm
. Freq Offset 3 N r 7.3230 GHz -37.953 dBm FreqOffset
: N f 25.800 0 GHz 27.713 dBm
OHz 5 0Hz
0.0 8
7
8
9
[Center 2.441000 GHz Span 15.00 MHz ” L
sRes BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) < »
= [—— e [

IN-BAND REFERENCE LEVEL OUT-OF-BAND MID CHANNEL

8.16,26118,

gilent Spectrum Analy Agilznt Spectrum Analyzer - AP2
SENEEINT || & leou oo | SENSEINT I
Frequensy [Center Freq 13.015000000 GHz | #0g Typa KIS Freauency
ONO: Wide —= Trig: Free Run AvglHold: 1001100 SRR 0 000 t;:‘NI:.zm 5= TrigiFree Run AuglHold: 10110
IFGalnlow  RAmen:40 dB WCalwtwe  AAtten: 40 48
et Oet 1262 48 MKr1 2.480 170 GHZ Auto Tung et Omeet 1262 08 MK 25,553 3 GHZ] Auto Tunj
[0 goicin_Ref 30.00 dBm 9.536 dBm| [9d3icic _Ref 30.00 dBm -29.170 dBm
0.0 ’ Center Freq .0 A CenterFreq
100 t 2.483500000 GHz. 1 1 13015000000 GHz
oo 0.0
. e .
! StartFreq ! StartFreq
. 2476000000 GHz o [} 30.000000 MHz|
@ 2 : 2
. | ‘StopFreq . Stop Freq
s 2.481000000 GHz. . | 26.000000000 GHz
Center 2.483500 GHz Span 15.00 MHz CF Step. Start 30 MHz Stop 26.00 GHz CFStep
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)| 1500000 MHz, #Res BW 100 kHz #/BW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
S A N T e bk [ e e e M
N 2480170 GHz 9536 dBm 1N f 2,480 0 GHz 8511 dBm
2 N f 2488705GHz 37619 dBm 2 N f 4S6006Hz  S7.746 dBm
3N f 2.483 500 GHz -40.835 dBm Freq Offset 3N f 7.440 0 GHz 37801 dBm FreqOffset
; OHz -5 N f 25863 3 GHz 29170 dBm oMz
8 &
7 7
8 [
3 9
10 10
" v 1 .
< 5 < 5
= gms fosc [/

HIGH CHANNEL BANDEDGE OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 14938215-E2V3
FCC ID: ABLSMA256E

DATE: 2023-10-25

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

Sorecun ExETy
Frequency | Hhvg Type Frequency
PN Wide —+= Trig: Free Run PN Wide == Trig: Free Run Avg|Hold:
IFGain:Low #Arten: 40 dB IF Galn:Low #hrten: 40 dB
et Offeet 1266 4B WKr1 2.406 045 GHZ] Auto Tune| et Oeet 1268 08 KM 2.476 075 GHZ] Auto Tune
o goicin_Ref 30.00 dBm 10.503 dBm (9 d3icic_Ref 30.00 dBm 9.878 dBm
0.0 ’ — Center Freq .0 ' CenterFreq
e ~ 2.400000000 GHz e 2.483500000 GHz
0 0.0
" StartFreq ! StartFreq
. 2.382500000 GHz| . 2.476000000 GHz|
! S ' 3 O
0.0 . & 00
. ‘StopFreq . Stop Freq
o 2407500000 GHz| . 2481000000 GHz|
Center 2.400000 GHz Span 15,00 MHz CFStep Center 2,483500 GHz Span 15,00 MHz CFStep)
#Res BIW 100 kHz HVBW 300 kHz 1.000 ms (1001 pts) 1500000 MHz #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1500000 Mz
2 : e Men e T e ST [ Men
2.406 045 GHz 10503 dBm N f 2476 075 GHz 9878 dBm
2.400 000 GHz -40.468 dBm 2 N f 2498 735 GHz -37.296 dBm
2.398 470 GHz 37,300 ¢Brm Freq Offset 3N f 2483600 GHz2 39.110 dBm FreqOffset
0Hz H oHz
6
T
8
9
10
v 1M -
< s < 5
foss Igsms e [
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REPORT NO: 14938215-E2V3 DATE: 2023-10-25
FCC ID: ABLSMA256E

9.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

SPURIOUS EMISSIONS, NON-HOPPING

Frequency Frequency
0 Wide —+— 11 n
IFGain:Low Rhcten: 40 dB
oo Mkr1 2.402 160 GHZ Auto Tune Mkr4 23.881 5 GHz] Ao Tune
Iset 12 66 dB Ref Offset 12.65 dB -
10 g2 Ref 30.00 dBm 8.656 dBm| {0 dsidiv__Ref 30.00 dBm -28.177 dBm
08 0g
e CenterFreq 1 m Center Freq
100 . 2.400000000 GHz ine fq 13.015000000 GHz
oo 0o
! ! StartFreq o StartFreq
. 2.3826500000 GHz| . [— 30.000000 MHz,
o : 0 . . .
. StopFreq N StopFreq
s 2.407500000 GHz| - | 26.000000000 GHz,
Center 2.400000 GHz ‘Span 15.00 MHz CF Step. Start 30 MHz Stop 26.00 GHz CFStep
#Res BW 100 kHz H#VYBW 300 kHz Sweep 1.000 ms (1001 pis) 1500000 MHz #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2.597000000 GHz
S [t Han| N R S B S N 5 ] R S T - [ Man|
N r 2.402 160 GHz 8656 dBm 1 N f 2402 0 GHz 7.404 dBm
2 N f 2.400 000 GHz 41518 dBm 2 N f 4.804 0 GHz. -38.937 dBm
3 N r 2.399 655 GHz -38 669 dBm Freq Offset 3 N f 7.206 0 GHz. -36.981 dBm FreqOffset
; 0Hz, -5 N f 23.8916 GHZ 28177 dBm OHz|
L3 6
T T
k3 8
9 9
10 10
11 v 1 v
4 5 & >

LOW CHANNEL BANDEDGE

Agilent Spectrum A
Frequency Frequency
IFGalnLow
Auto Tune Auto Tune|
Ref Offset 1269 48 MKr1 2.440 985 GHZ o e WMKkrd 25,6325 GHa]
(ggeri_Ref 30.90 dBm 8099 dEm 19 dsiciy_Ret 30.00 dBm -28.471 dBm|
@ og
Center Freq L Center Freq
d 2441000000 GHz. 1 & 13016000000 GHz
000
) " 0
StartFreq T StartFreq
- 2.433600000 GHz. : (] 30000000 MHz
20 i : " |
0 - 00
StopFreq . StopFreq
2.448500000 GHz. | 26.000000000 GHz
v [ [ [ “ | | !
: CF Step. Start 30 MHz Stop 26.00 GHz CFStep
e 1 1500000 MHz “Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2567000000 GHz
to Man, = lauto Man
i 1N f 2.4410 GHz 5.160 dBm
2 N f 4882 0 GHz 37916 dBm
. Freq Offset 3 N r 7.3230 GHz. 36,380 dBm FreqOffset
“e bl f 2563256Hz  -28471dBm
OHz, 5 OHz
1.0 8
7
8
9
[Center 2.441000 GHz Span 15.00 MHz 9 L
sRes BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) < »
= [—— s [

IN-BAND REFERENCE LEVEL

gilent Spectrum A igilent Spectrum Analyzs .5.15,26118,
Frequency e P Frequency
ion Fasr o= Trig: Frae Run AuglHold: 10110
IF Galn:Low #hrten: 40 dB
Auto Tune, Auto Tune
Ref Offset 1262 dB Mkr1 2.479 990 GHZ| Ref Offset 12.62 4B Mkr4 25.559 8 GHZ]
[0 goicin_Ref 30.00 dBm 8.035 dBm| [9d3icic _Ref 30.00 dBm -28.824 dBm
0.0 Center Freq .0 ] CenterFreq
100 ¢ t 2.483500000 GHz. 1 4 13015000000 GHz
oo 0.0
" - StartFreq ! T - StartFreq
! 2476000000 GHz ! (] 30.000000 MHz|
& o e —_—
a0 / o 4 '0) g »
. StopFreq . StopFreq
s 2.481000000 GHz. . | 26.000000000 GHz
Center 2.483500 GHz Span 15.00 MHz CF Step. Start 30 MHz Stop 26.00 GHz CFStep
#Res BW 100 kHz #VBW 300 kHz Sweep 10 ms (1001 pts) 1500000 MHz #Res BW 100 kHz #/BW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
I — T [pute Men I e s B 7| R S TN ~ [ Men
N 2.479 990 GHz 5035 dBm 1N f 2,480 0 GHz 5576 dBm
2 N f 2487965GHz  38.111 dBm 2 N f 4S6006Hz 98796 dBm
3N f 2.483 500 GHz 39.206 dBm Freq Offset 3N f 7.440 0 GHz -39.456 dBm FreqOffset
; OHz -5 N f 25869 8 GHz 28824 dBm oMz
8 &
7 7
8 [
3 9
10 10
" v 1 .
< 5 < 5
- [m—— [ [

HIGH CHANNEL BANDEDGE
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REPORT NO: 14938215-E2V3
FCC ID: ABLSMA256E

DATE: 2023-10-25

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

Sorecun ExETy
Frequency | Hhvg Type Frequency
PN Wide —+= Trig: Free Run PN Wide == Trig: Free Run Avg|Hold:
IFGain:Low #Arten: 40 dB IF Galn:Low #hrten: 40 dB
et Offeet 1266 4B WKr1 2.402 940 GHZ] Auto Tune| et Oeet 1268 08 KM 2.479 165 GHZ] Auto Tune
o goicin_Ref 30.00 dBm 7.689 dBm| (9 d3icic_Ref 30.00 dBm 8.450 dBm)

0.0 Center Freq .0 CenterFreq
100 . 2.400000000 GHz e ’ 2.483500000 GHz
e ! 0
" StartFreq ! StartFreq
. 2.382500000 GHz| . 2.476000000 GHz|
" g : ‘ ; 9

0.0 00 ¥ "
. Stop Freq . Stop Freq
o 2407500000 GHz| . 2481000000 GHz|
Center 2.400000 GHz Span 15,00 MHz CFStep Center 2,483500 GHz Span 15,00 MHz CFStep)
#Res BIW 100 kHz HVBW 300 kHz 1.000 ms (1001 pts) 1500000 MHz #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1500000 MHz
2 : e Men e T e ST [ Men
2,402 940 GHz 7668 dBm N f 2479165 GHz 8.450 dBm
2.400 000 GHz -39.691 dBm 2 N f 2499 865 GHz 36,966 dBm
2.397 345 GHz 37294 B Freq Offset 3N f 2483600 GH2 38799 dBm FreqOffset
0Hz H oHz
6
T
8
9
10
v 1M -
< s < 5
foss Igsms e [
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REPORT NO: 14938215-E2V3 DATE: 2023-10-25
FCC ID: ABLSMA256E

10. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uV/m)at 3 m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement below
1GHz; 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT distance is 3
meters. The EUT is configured in accordance with ANSI C63.10. The EUT is set to transmit in a
continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements in the 30-1000MHz range, 9kHz for
peak and/or quasi-peak detection measurements in the 0.15-30MHz range and 200Hz for peak and/or
guasi-peak detection measurements in the 9 to 150kHz range. Peak detection is used unless otherwise
noted as quasi-peak or average (9-90kHz and 110-490kHz).

For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set to 30
KHz for peak measurements.

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is
set to 3 MHz for peak measurements and 1 MHz resolution bandwidth with 1/T (500 Hz) video bandwidth
with peak detector for average measurements.

The spectrum from 1 GHz to 18 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels in each applicable band. Below 1GHz and above 18 GHz emissions, the channel with the
highest output power was tested.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The EUT is
rotated through 360 degrees to maximize emissions received. The antenna is scanned from 1 to 4 meters
above the ground plane to further maximize the emission. Measurements are made with the antenna
polarized in both the vertical and the horizontal positions.

2D antenna use - For below 30MHz testing, investigation was done on three antenna orientations

(parallel, perpendicular, and ground-parallel), parallel and perpendicular are the worst orientations,
therefore testing was performed on these two orientations only.
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REPORT NO: 14938215-E2V3 DATE: 2023-10-25
FCC ID: ABLSMA256E

Base on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that specified in
the regulations; however, an attempt should be made to avoid making measurements in the near field.

KDB 414788 Open Field Site(OFS) and Chamber Correlation Justification

OFS and chamber correlation testing had been performed and chamber measured test result is the worst
case test result.

KDB 558074 D01 15.247 Meas Guidance v05r02

Use of a duty cycle correction factor (DCCF) is permitted for calculating average radiated field strength
emission levels for an FHSS device in 15.247. This DCCF can be applied when the

field strength limit (e.g., within a Government Restricted band) and the conditions specified in Section
15.35(c) can be satisfied. The average radiated field strength is calculated by subtracting the DCCF from
the maximum radiated field strength level as determined through measurement. The maximum radiated
field strength level represents the worst-case (maximum amplitude) RMS measurement of the
emission(s) during continuous transmission (i.e., not including any time intervals during which the
transmitter is off or is transmitting at a reduced power level). It is also acceptable to apply the DCCF to a
measurement performed with a peak detector instead of the specified RMS power averaging detector.
Note that Section 15.35(c) specifies that the DCCF shall represent the worst-case (greatest duty cycle)
over any 100 msec transmission period.

Note: The limits in CFR 47, Part 15, Subpart C, paragraph 15.209(a), are identical to those in RSS-Gen
section 8.9, Table 6, since the measurements are performed in terms of magnetic field strength and
converted to electric field strength levels (as reported in the table), using the free space impedance of
377 Ohms. For example, the measurement at frequency X kHz resulted in a level of Y dBuV/m, which is
equivalent to Y — 51.5 = Z dBuA/m, which has the same margin, W dB, to the corresponding RSS-Gen
Table 6 limit as it has to 15.209(a) limit.
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REPORT NO: 14938215-E2V3
FCC ID: ABLSMA256E

DATE: 2023-10-25

10.1. TRANSMITTER ABOVE 1 GHz

10.1.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

125 FRE Chamber B3-RDE-A 2823 Sep 22 19:83: 42
25
Restricted Bondedge
= Configuration: EUT + Support Egquipment
VI [ SO OO S Mode: “GFSK D4G2MHz 1T
Tested By: 32595
185} e
Al
H
95| i
] 7 OSSN SRRSO RON OO 14 :
5 85 s 1
pR TS B pr o) _ : : : [' \\ 1 1
@ 65 : : | { I :
ce| Average Eimit CdBuli/m i
3-’M T T T e P oy P T VoY s L Tt ST e d ‘ {7
S S S L1 S R
4 3 1M
L i e s s et ahl ad 4-‘?»-4_-»«\»-%'.4».&4» e e s
35
2. 31 3. THHz/ Z. 441
Freguency (GHz)
Romge (EHz) FEU/UBU Ref/Bkin Dol fiug Mode Cueen Phe  Foups/Made Posibion Fange CGHz) RBU/UR Ref/Atln Dol fug Hede Sueep Pls  faups/fede  Position
1231244 1MC-3d8)/3H 136438 PERE - Gusec(fAuta) 960 HaH 62 degs 119 cm 4 H § {i + 4 R /] RIT g
Low CH BE - H.TST jv4323 13 Apr 2823
Marker Frequency Meter Det 200897 Gain/Loss Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading ACF (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) 3m (dBuV/m) (dBuV/m) (dBuV/m) (dB)
(dB/m)
1 *2.39 64.93 Pk 31.9 -40.07 56.76 74 -17.24 62 119 H
2 *2.388704 66.86 Pk 31.9 -40.05 58.71 - - 74 -15.29 62 119 H
3 *2.39 48.13 VALT 31.9 -40.07 39.96 54 -14.04 - - 62 119 H
4 *2.377234 48.73 VALT 31.9 -40.07 40.56 54 -13.44 62 119 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14938215-E2V3
FCC ID: ABLSMA256E

DATE: 2023-10-25

VERTICAL RESULT

125 FRE Chamber B3-RDE-A 2823 Sep 22 18:43: 28
2
Restricted Bondedge
115 C:nfigurdti:m‘>EUT + Support Equipment
Mode . GFSK 24B2ZMHz 1Tx
Tested By: 32595
185
95|
& g5
> 75}
e e T s 101 o
ce| Average Eimit CdBul : 2 I
22 Y IR PRI ITEWSTY TP (A " rireh I-'-'-J'h '"_Li‘_' RS iy § b.;i_.:&l.ui 11.4 o "u...l_u FTFe bt bl
4'3 ....................................... S DO Dt OO OO O
4
= o
35 .........................
2. 31 T3, TMHz/ 2.441
Fregquency (GHz)
[Forge (EHz) [ Ref/Gtin Dot fug Mode e Pte  Foaps/Made Fosition Fange CGHz) RBU/UBA Fef/Atn  Det fug ode op Fls  fupe/fods Fosition
Low CH BE - U.TST jv4323 13 Apr 2823
Marker Frequency Meter Det 200897 Gain/Loss Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading ACF 3m (dB) Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 *2.39 60.47 Pk 31.9 -40.07 52.3 - 74 -21.7 16 101 \
2 * 2.384862 63.14 Pk 31.9 -40.1 54.94 - - 74 -19.06 16 101 \
3 *2.39 47.9 VALT 31.9 -40.07 39.73 54 -14.27 - - 16 101 \
4 * 2.379665 48.58 VALT 31.9 -40.07 40.41 54 -13.59 16 101 \

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

Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14938215-E2V3 DATE: 2023-10-25
FCC ID: ABLSMA256E

BANDEDGE (HIGH CHANNEL)
HORIZONTAL RESULT

~=FRE Chamber B3-RDE-A
z

Restricted Bondedge
- Configuration: EUT + Support Equipment
TS Made: GFSK 24BBMHz 1Tx
Tested By: 32595
185
9 ‘H"
2 !I-- {
~ it
R e I H
|‘
L1 IS SO L "

+ CoBul/m
Ty .1 7 O T L T Y m\_“'“ulnll-w Alaai-(ho Far |
2SN SO (VS BUSS SU ORI W
?3 .........................................
2. 441 12.2MH=/ 2.563
Fregquency (GHz)
Ror REd/UBY Raf/ftin  Dei fug Mode #5ups/Nade  Position Rangs (BHz) [ Ref/dtin Dot Fvg Hode Sueep Pis $oups/Mods  Position
| H 1MC-3d8)/3H 136438 PERE - HaH 66 degs 227 cm 41-2.5 M £ {i L 4.5ns/R %0 WRIT deg:
High CH BE - H.TST jv4323 13 Apr 2823
Marker Frequency Meter Det 200897 Gain/Loss Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading ACF 3m (dB) Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuV) (dB/m) (dBuVv/m) (dBuVv/m) (dB)
1 *2.4835 61.55 Pk 32.2 -39.84 53.91 - - 74 -20.09 66 227 H
2 * 2.488785 64.44 Pk 32.2 -39.76 56.88 - - 74 -17.12 66 227 H
3 *2.4835 48.02 VALIT 32.2 -39.84 40.38 54 -13.62 - - 66 227 H
4 2.550383 48.4 VALT 32.2 -39.61 40.99 54 -13.01 66 227 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14938215-E2V3 DATE: 2023-10-25
FCC ID: ABLSMA256E

VERTICAL RESULT

125 FRE Chamber B3-RDE-A 2823 Sep 22 26:42:59
= H H H
Restricted Bondedge
115 ; : Configuration: EUT + Support Egquipment
: i : Mode . GFSK 248BMHz 1Tx
H H H Tested By: 32595
185
95|
85
75
'H T OO 1 000 OO OO OSSO0 SO OO SO SO OSSO SOOTOS OO OSSOSO
B | Averbge Eimit CdBuU/m)
350 PRIRTORIPETH AT FIRTTTRn | ‘D_,, e SO oy e Tt M e S e P TP ST s e
4'3 ............................................................ j ..... 4 .......
a =
35 .........................
2,441 2. 2MHz/ 2.563
Fregquency (GHz)
[Forge (EHz) [ Ref/Gtin Dot fug Mode e Pte  Foeps/Made Fosition Fange CGHz) RBU/UBA Fef/Atn  Det fug ode Sueep Fls  fups/fods Fosition
High CH BE - U.TST jv4323 13 fApr 2823
Marker Frequency Meter Det 200897 Gain/Loss Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading ACF 3m (dB) Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dBuVv/m) (dBuVv/m) (dB)
1 *2.4835 60.32 Pk 32.2 -39.84 52.68 - - 74 -21.32 60 152 \
2 *2.495414 63.46 Pk 32.2 -39.73 55.93 - - 74 -18.07 60 152 \
3 *2.4835 48.01 VALT 32.2 -39.84 40.37 54 -13.63 - - 60 152 \
4 2.541789 48.34 VALT 32.2 -39.62 40.92 54 -13.08 - - 60 152 \
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14938215-E2V3 DATE: 2023-10-25
FCC ID: ASBLSMA256E

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

| 2P RE_Chamber B3-RDE-A 2023 Sep |5 28:89:35
Rodiated Emissions 3-Meters
Configuration: EUT + Charger
L S S Mode: GFSK 24B2Mhz 1Tx
Tested By: 32595 RT
1868
& =]z . ...................
a H
=
R - e
3 Peok Lim B
=) :
T L e e
El
R B—
S Avg Limit (dBul/m2
5 5@
5
O TPV T . coudh OO USROS SO | Fereeeeeb e
‘ e,
Wi, v
38}
1 ) iz 8
Freguency (GHz2
Renge CEHz) REL/BL Ref/Bttn  Det fvg Hode Sueep Pts  #Sups/Mods  Position [Ronge CEHz) RE4/ 6L Ref/tin Dot dvg Mode Gueep Pts  #5upsMods  Position
E BB (R K e G0 B BB b b Pk P A Moo tutc) 100 N g H
| 2P RE_Chamber B3-RDE-A 2023 Sep |5 28:89:35
Rodiated Emissions 3-Meters
Configuration: EUT + Charger
L S S Mode: GFSK 24B2Mhz 1Tx
Tested By: 32595 RT
1868
~ S
@
o
= | ;
n BB : foe
£ Peok Lim B
3 : |
T e
3
-1 S—
o Avg Limit (dBul/m2
2 sg
e iR s i 4 € sV
46 : 5 a =}
a
38}
1 ) iz 8
Freguency (GHz2
Renge CEHz) REL/BL Ref/Bttn  Det  fvg Hode Sueep Pts  #Sups/Mods  Position [Ronge (EHz) RE4/ 6L Ref/itin et Avg Mode Gueep Pts  #5upsMods  FPosition
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REPORT NO: 14938215-E2V3 DATE: 2023-10-25
FCC ID: ABLSMA256E

RADIATED EMISSIONS

Marker Frequency Meter Det 200897 DCCF Gain/Loss Corrected Avg Margin Peak PK Azimuth Height Polarity
(GHz) Reading ACF (dB) (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuVv) 3m (dBuVv/m) (dBuV/m) (dBuV/m) (dB)
(dB/m)
5 *11.33652 53.88 PKFH 37.7 0 43.14 48.44 - - 74 -25.56 317 254 H
*11.33575 40.73 VALIT 37.7 0 -43.14 35.29 54 -18.71 - - 317 254 H
6 *11.33550 54.27 PKFH 37.7 0 43.14 48.83 - - 74 -25.17 203 230 Vv
*11.33618 40.61 VALT 37.7 0 43.14 35.17 54 -18.83 - - 203 230 \
2 5.548764 55.86 PKFH 34.4 0 46.91 43.35 - - - - 10 321 H
1 5.549035 56 PKFH 34.4 0 -46.9 43.5 - - - - 27 280 \
4 7.205506 55.02 PKFH 35.6 0 -45.86 44.76 - - - - 71 189 \
3 7.206243 55.16 PKFH 35.6 0 -45.87 44.89 - - - - 13 248 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14938215-E2V3 DATE: 2023-10-25
FCC ID: ASBLSMA256E

MID CHANNEL RESULTS

12nFRE Chamber B3-RDE-A 2823 Sep 26 18:36:57
8 7 7
Rodiated Emissions 3-Msters
. Configuration: EUT + Charger
& o o o o Mode: GFSK Z441Mhz 1Tx
Tested By: 32595 RT
180)- : e
B L S B e B B
o
®
= 8@
3 Feok Limit B N
2
E ?B .........
o
t 6 o
o Avg Limit (dBuld/m)
B e
s et 3 M
4Bnnﬁmuﬂﬂumﬂwﬂm*w“““ﬂﬂﬂﬂm
1 A
A o] - o
3\ OO OO SOOOOO NSO OUOOOOOs SO
| g 138
Freguency (GHz]
r—} [ Ref/fiin Dol fivg Fodk S Pio  Foupllade Fosition  [Range (GHo) FT) Ref i Dot fg ke ey Pla  Saupaitbd Position
=3 MC-3EI 0k 12 PR OMnsec(iuto) 08 MK O-36Bdegs H  [3:318 HCIEIB 11278 PER futs 1680 RN B-%ddegs H
12nFRE Chamber B3-RDE-A 2823 Sep 26 18:36:57
8 7 7

Rodiated Emissions 3-Msters
. i : : Corf iguration: EUT + Charger
B[ : i § Mods: GFSK 2441Hhz 17Tx

H H ; Tested By: 32595 RT

L i i—A_AAiA; S i i - it i L
- L | i I e I S e
? L5}
£ Peok Limit E 0
% T e T T T T T
R
b Avg Limit CdBul/m2
1 0 0O O S S
5]
B s a 0
g ‘ @
] | OO SOT OSSP P OO RPN O PRSP SO PR OROPR SOUNUORRSP RSP SOPRPIOPROE SOPRPEOTNE SUOPSPRL SEUTEUTN: SO OS SO OTPRPOSTTO
| ] 18
= Pis Hmp:fNudeFr}:p‘iﬁ:encﬁuHrg=EGE’:'Zj REU/VEW Ref/Atin  Det Avg Mode Sweep Pis oups/Mode  Poaition
VERTICAL
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REPORT NO: 14938215-E2V3 DATE: 2023-10-25
FCC ID: ABLSMA256E

RADIATED EMISSIONS

Marker Frequency Meter Det 230300 DCCF Gain/Loss Corrected Avg Limit Margin Peak PK Azimuth Height Polarity
(GHz) Reading ACF (dB) (dB) Reading (dBuV/m) (dB) Limit Margin (Degs) (cm)
(dBuVv) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 *7.323047 57.25 PKFH 35.8 0 -47.7 45.35 - - 74 -28.65 52 167 H
* 7.322969 45.63 VAL1T 35.8 0 -47.7 33.73 54 -19.12 - - 52 167 H
5 *4.793171 57.84 PKFH 34.2 0 -49 43.04 - - 74 -30.96 52 101 H
*4.790803 44.25 VALIT 34.2 0 -49.2 29.25 54 -23.6 - - 52 101 H
2 *7.351583 57.79 PKFH 35.8 0 -47.5 46.09 - - 74 -27.91 81 104 Vv
*7.322961 46.7 VALT 35.8 0 47.7 34.8 54 -18.05 - - 81 104 Vv
3 *12.18496 57.2 PKFH 38.8 0 -45.6 50.4 - - 74 -23.6 55 391 \
*12.25470 43 VAL1T 38.9 0 -45.6 36.3 54 -16.55 - - 55 391 \
4 * 4.805197 57.11 PKFH 34.2 0 -49.02 42.29 - - 74 -31.71 55 101 \
* 4.802835 44.52 VALIT 34.2 0 -49 29.72 54 -23.13 - - 55 101 \
6 9.775071 57.23 PKFH 37.3 0 -47.5 47.03 - - 74 -26.97 52 101 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14938215-E2V3
FCC ID: ASBLSMA256E

DATE: 2023-10-25

HIGH CHANNEL RESULTS

12nFRE Chamber B3-RDE-A 2823 Sep 15 19:18: 15
a
Rodiated Emissions 3-Msters
. Corf iguration: EUT + Charger
& Moda: GFSK 248@Mhz 1Tx
Tested By: 32595 RT
1@} R e e e
B L e s A CC
o
®
= 8@
3 Feok Limit B N
2
E 78 .........
o
t 6
2 fAvg Limit tdBul/m3
B e
. B 5
v ! M
TD Tt
1200000 000000 OobUOPUUO OO0t SO SOOOOoPoPUOOt SNSSSTSSRSE SOUOTOUOO SOUEETS OSSOSO
| g 138
Freguency (GHz]
r—} [ Ref/fiin Dol fivg Fodk S Pio  Foupllade Fosition  [Range (GHo) FT) Ref i Dot fg ke ey Pla  Saupaitbd Position
=3 MC-3EI 0k 12 PR OMnsec(iuto) 08 MK O-36Bdegs H  [3:318 HCIEIB 11278 PER futs 1680 RN B-%ddegs H
12‘_AFRE Chamber B3-RDE-A 2823 Sep 15 19:18: 15
a
Rodiated Emissions 3-Msters
. Corf iguration: EUT + Charger
& Moda: GFSK 248@Mhz 1Tx
Tested By: 32595 RT
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REPORT NO: 14938215-E2V3 DATE: 2023-10-25
FCC ID: ABLSMA256E

RADIATED EMISSIONS

Marker Frequency Meter Det 200897 DCCF Gain/Loss Corrected Avg Margin Peak PK Azimuth Height Polarity
(GHz) Reading ACF (dB) (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuVv) 3m (dBuVv/m) (dBuV/m) (dBuV/m) (dB)
(dB/m)
1 *4.284721 55.6 PKFH 334 0 -46.94 42.06 - - 74 -31.94 295 244 H
*4.284072 42.79 VALT 334 0 -46.96 29.23 54 -24.77 - - 295 244 H
3 *7.440614 57.12 PKFH 35.6 0 -45.79 46.93 - - 74 -27.07 228 375 H
* 7.440057 45.58 VALT 35.6 0 -45.8 35.38 54 -18.62 - - 228 375 H
5 *11.90768 53.51 PKFH 385 0 -42.27 49.74 - - 74 -24.26 108 359 H
*11.90726 39.88 VALT 385 0 -42.27 36.11 54 -17.89 - - 108 359 H
2 * 4.265069 56.6 PKFH 334 0 -47.29 4271 - - 74 -31.29 196 251 v
* 4.265457 43.07 VALT 334 0 -47.26 29.21 54 -24.79 - - 196 251 \
4 *7.439803 56.88 PKFH 35.6 0 -45.8 46.68 - - 74 -27.32 251 121 \
* 7.440064 46.1 VALT 35.6 0 -45.8 35.9 54 -18.1 - - 251 121 \
6 *11.90174 53.17 PKFH 385 0 -42.25 49.42 - - 74 -24.58 290 339 v
*11.90088 40.04 VALT 385 0 -42.24 36.3 54 -17.7 - - 290 339 v
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14938215-E2V3
FCC ID: ABLSMA256E

DATE: 2023-10-25

BANDEDGE (LOW CHANNEL)

10.1.2.

BLUETOOTH BASIC DATA RATE 8PSK MODULATION

HORIZONTAL RESULT

125 FRE Chamber B3-RDE-A 2823 Sep 22 21:88:14
25
Restricted Bondedge
= Configuration: EUT + Support Egquipment
LI [ oS OSSOSO O Mode: “8PSK D462MHz 1 T
Tested By: 32595
185} p
N
i
gs| i _}
]
8 ik
8-) .......................... { i
J, |
£ 75 .......................... llw
2 65 ET T
e Aver Eimit CdBull :
B TR TR TR TR TN o [T CL RPN N TP A M | ‘ |
T i
4:\ .................................... 4% | L O OO OSSO
| S SR VSN SIS T P PRSI TR SRR, S al | L TV IV R SN SV ——
35
2.3 3. THHz/ Z. 441
Freguency (GHz)
Rorge [EHz) Red/UBY Ref/ftin Del fug Mode Sueep Pte #5ups/Nade  Position Rangs (BHz) RBUAI Ref/fithn Dot Avg Hede 3 Fis $Sups/Mods  Position
1231244 1MC-3d8)/3H 136438 PERE - Busec(fAuta) 960 HaH 207 degs M8 cny 4 H + 4 R /] RIT i7 deg:
Low CH BE - H.TST jv4323 13 Apr 2823
Marker Frequency Meter Det 200897 Gain/Loss Corrected Average Margin Peak Limit PK Azimuth Height | Polarity
(GHz) Reading ACF 3m (dB) Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 *2.39 61.01 Pk 31.9 -40.07 52.84 74 -21.16 207 308 H
2 *2.389723 63.07 Pk 31.9 -40.06 54.91 - - 74 -19.09 207 308 H
3 *2.39 47.98 VALT 31.9 -40.07 39.81 54 -14.19 - - 207 308 H
4 *2.389534 48.62 VALT 31.9 -40.06 40.46 54 -13.54 207 308 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14938215-E2V3
FCC ID: ABLSMA256E

DATE: 2023-10-25

VERTICAL RESULT

125 FRE Chamber B3-RDE-A 2823 Sep 22 28:59: 24
2
Restricted Bondedge
115 C:nfigurdti:m‘>EUT + Support Equipment
Mode . BPSK 24H2MHz 1Tx
Tested By: 32595
185
95|
w Sr
75}
JTS IR NN N S R E— mt m .......................
c=| Average Eimdt C(dBu J “L
33;“‘7_ 5 AT YRR Y AT g i e = WP et i " "
| OSSOSO USSR .......
4 3
| by a
35 .........................
2. 31 T3, TMHz/ 2.441
Fregquency (GHz)
[Forge (EHz) [ Ref/Gtin Dot fug Mode e Pte  Foeps/Made Fosition Fange CGHz) RBU/UBA Fef/Atn  Det fug ode Sueep Fls  fupe/fods Fosition
Low CH BE - U.TST jv4323 13 Apr 2823
Marker Frequency Meter Det 200897 Gain/Loss Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading ACF 3m (dB) Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 *2.39 61.11 Pk 31.9 -40.07 52.94 - 74 -21.06 17 348 \
2 *2.32706 63.57 Pk 31.7 -40.2 55.07 - - 74 -18.93 17 348 \
3 *2.39 48.29 VALT 31.9 -40.07 40.12 54 -13.88 - - 17 348 \
4 *2.377191 48.6 VALT 31.9 -40.07 40.43 54 -13.57 17 348 \

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

Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14938215-E2V3 DATE: 2023-10-25
FCC ID: ABLSMA256E

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

125 FRE Chamber B3-RDE-A 2823 Sep 22 21:26:46
2
Restricted Bondedge
- Configuration: EUT + Support Equipment
TS Made: BPSK 24BBMHz 1Tx
Tested By: 32595
185
A\
95| I
| !l
o as h |
S i
I
: ) S
@ 65
. eroge Limit GdBull/m i
55k IRHERTTAT R TP YRR TRy R e RS A FOH A VAR T e TSGR T
45
[ SO SO SUARUVY SIS SOV U TAPII SRR O PN ORI S VRIBPASIERY
L ] Ty S
2,441 12.2MHz/ 2.563
Fregquency (GHz)
for R Raf /Attn Dot Aug Pode Som Pte  Foupaiade Ponibion  [Fange () RV Reffitin Dol fvg flode Samep Pla  Faups/thd Fosition
H 1MC-3d8)/3H 136438 PERE - Gusec(fAuta) 960 HaH 198 degs 263 cn 41-2.5 LIERT {i + 4.5ns/R WRIT 3 degs 26
High CH BE — H.TST jv4323 13 Apr 2823

Marker Frequency Meter Det 200897 Gain/Loss Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading ACF 3m (dB) Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 * 2.4835 74.76 Pk 32.2 -39.84 67.12 - - 74 -6.88 198 263 H
2 * 2.483525 74.42 Pk 32.2 -39.83 66.79 - - 74 -7.21 198 263 H
3 *2.4835 48.46 VALT 32.2 -39.84 40.82 54 -13.18 - - 198 263 H
4 * 2.483552 48.72 VALT 32.2 -39.83 41.09 54 -12.91 - - 198 263 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14938215-E2V3 DATE: 2023-10-25
FCC ID: ABLSMA256E

VERTICAL RESULT

~=FRE Chamber B3-RDE-A 2823 Sep 22 21:16:27
2 F T :
i i Restricted Bondedge

= Configuration: EUT + Support Egquipment
i : : : Mods : BPSK 24ABMH= 1Tx
: : : Tested By: 32595

185
95
3 g5
£ 75
B B[ s {“ ........................................
_ #5 roge Limit CdBul/m
55| ik . . bt P i i o i
4'3 ..............................................
E] 4
| = =
35 .........................
2. 441 12.2MH=/ 2.563
Fregquency (GHz)
[Forge (EHz) FEU/UBL Refffttn Dot g Mode Sumep Pts  Foups/Made  Fosikion Range (GHz) REU/UE Ref/ttn Dot fug Hode Sueep Fis  ups/tods  Fosition
High CH BE - U.TST jv4323 13 fApr 2823
Marker Frequency Meter Det 200897 Gain/Loss Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading ACF 3m (dB) Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/m) (dBuv/m) (dB)
1 *2.4835 62.27 Pk 32.2 -39.84 54.63 - - 74 -19.37 224 336 \
2 *2.48362 69.49 Pk 32.2 -39.83 61.86 - - 74 -12.14 224 336 \
3 *2.4835 48 VALT 32.2 -39.84 40.36 54 -13.64 - - 224 336 \
4 2.534306 48.31 VALT 32.2 -39.67 40.84 54 -13.16 - - 224 336 \
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
Page 56 of 72
UL VERIFICATION SERVICES
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL VERIFICATION SERVICES



REPORT NO: 14938215-E2V3 DATE: 2023-10-25
FCC ID: ASBLSMA256E

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

| 2P RE_Chamber B3-RDE-A 2023 Sep |5 23:28:17
Rodiated Emissions 3-Meters
Configuration: EUT + Charger
L S S Mode: BPSK 24B2Mhz 1Tx
Tested By: 32595 RT
1868
& =]z . ...................
a H
=
R - e
3 Peok Lim B
=) :
T L e e
El
R B—
S Avg Limit (dBul/m2 i
5 59 ‘ — 5
1) SO FURP U . vosee opptmsst OSSO SO SO HC R NI
1
o "
3@ -
1 ) iz 8
Freguency (GHz2
Renge CEHz) REL/BL Ref/Bttn  Det fvg Hode Sueep Pts  #Sups/Mods  Position [Ronge CEHz) RE4/ 6L Ref/tin Dot dvg Mode Gueep Pts  #5upsMods  Position
E BB (R K e G0 B BB b b Pk P A Moo tutc) 100 N g H
| 2P RE_Chamber B3-RDE-A 2023 Sep |5 23:28:17
Rodiated Emissions 3-Meters
Configuration: EUT + Charger
L S S Mode: BPSK 24B2Mhz 1Tx
Tested By: 32595 RT
1868
~ S
@
o
= | ;
n BB : foe
£ Peok Lim B
3 : |
T e
3
-1 S—
o Avg Limit (dBul/m2
2 s5g 3]
o]
T | A Y .. .. : ‘ ,,,,, Mo o NN YT
: B 4
- H
38}
1 ) iz 8
Freguency (GHz2
Renge CEHz) REL/BL Ref/Bttn  Det  fvg Hode Sueep Pts  #Sups/Mods  Position [Ronge (EHz) RE4/ 6L Ref/itin et Avg Mode Gueep Pts  #5upsMods  FPosition
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REPORT NO: 14938215-E2V3 DATE: 2023-10-25
FCC ID: ABLSMA256E

RADIATED EMISSIONS

Marker Frequency Meter Det 200897 DCCF Gain/Loss Corrected Avg Margin Peak PK Azimuth Height Polarity
(GHz) Reading ACF (dB) (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) 3m (dBuV/m) (dBuV/m) (dBuV/m) (dB)
(dB/m)
1 *4.55774 56.33 PKFH 33.8 0 -47.52 42.61 - - 74 -31.39 3 337 H
*4.557711 43.24 VALIT 33.8 0 -47.52 29.52 54 -24.48 - - 3 337 H
3 *8.143111 55.09 PKFH 35.6 0 -44.41 46.28 - - 74 -27.72 85 312 H
*8.14487 41.42 VALT 35.6 0 -44.41 32.61 54 -21.39 - - 85 312 H
2 * 4.542644 56.43 PKFH 33.8 0 -47.57 42.66 - - 74 -31.34 174 230 \
* 4.542659 43.46 VAL1T 33.8 0 -47.57 29.69 54 -24.31 - - 174 230 \
4 *8.147167 54.55 PKFH 35.7 0 -44.43 45.82 - - 74 -28.18 63 301 \
*8.147357 41.5 VALT 35.7 0 -44.43 32.77 54 -21.23 - - 63 301 Vv
5 17.580564 51.12 PKFH 41.6 0 -37.72 55 - - 74 -19 326 361 H
6 17.589392 50.59 PKFH 41.6 0 -37.88 54.31 - - 74 -19.69 34 291 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14938215-E2V3
FCC ID: ASBLSMA256E

DATE: 2023-10-25

MID CHANNEL RESULTS

I,\‘_AFRE Chamber B3-RDE-A 2823 Sep 26 19:84: 48
[
Rodiated Emissions 3-Meters
Configuration: EUT + Charger
L S B Mode: BFSK 2441Hhz [T
Tested By: 32595 RT
1668
s 99
g
[
e B
3 Peak Limit CdE [
@
o 78
3
c BB T mm——
g Avg Limit (dBub/md
9
a3 SHp I R i
i H H =
A—— P 2
4BM 3
: P Py oo
; N " v i
3@ : s
1 T 18
Frequency (GHz)
R N e MR e i R Gt e Weam e MR seeeu 0 R 6 b o
IE“’FRE Chamber B3-RDE-A 2823 Sep 26 19:84: 48
Rodiated Emissions 3-Meters
Configuration: EUT + Charger
L S S Mode: BPSK 2441Mhz 1Tx
Tested By: 32595 RT
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. o9
@
o
=
T . -..al .-t - S - E =
€ Peot Bu
3
@ e e A
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o Avg Limit (dBul/m2
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= 50
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S S O
1 16 18
Freguency (GHz2
Renge (GHz) REAL/UBL Ref/fitn  Det fAvg Hode Suesp Pts  #3ups/Mode  Fozition [Ronge (GHz) REM/LBL Ref/itin et Avg Mode Suesp Pts  #5upsMods  FPosition
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REPORT NO: 14938215-E2V3 DATE: 2023-10-25
FCC ID: ABLSMA256E

RADIATED EMISSIONS

Marker Frequency Meter Det 200897 DCCF Gain/Loss Corrected Avg Limit Margin Peak PK Azimuth Height Polarity
(GHz) Reading ACF (dB) (dB) Reading (dBuV/m) (dB) Limit Margin (Degs) (cm)
(dBuVv) 3m (dBuVv/m) (dBuV/m) (dB)
(dB/m)
1 *4.705785 57.67 PKFH 34 0 -47.91 43.76 - - 74 -30.24 358 323 H
* 4.705641 43.47 VALT 34 0 -47.9 29.57 54 -24.43 - - 358 323 H
3 * 7.323355 55.98 PKFH 35.6 0 -45.6 45.98 - - 74 -28.02 299 133 H
*7.322905 41.73 VALT 35.6 0 -45.6 31.73 54 -22.27 - - 299 133 H
5 *9.363291 54.72 PKFH 36.2 0 -44.85 46.07 - - 74 -27.93 179 107 H
*9.364777 41.48 VAL1T 36.2 0 -44.86 32.82 54 -21.18 - - 179 107 H
2 *4.715622 57.38 PKFH 34 0 -48.05 43.33 - - 74 -30.67 19 186 \
*4.716967 43.79 VALT 34 0 -48.18 29.61 54 -24.39 - - 19 186 Vv
4 * 7.324022 54.98 PKFH 35.6 0 -45.59 44.99 - - 74 -29.01 243 204 Vv
*7.324189 41.68 VALT 35.6 0 -45.59 31.69 54 -22.31 - - 243 204 \
6 *0.344841 54.17 PKFH 36.2 0 -44.69 45.68 - - 74 -28.32 284 180 \
*9.343732 41.31 VAL1T 36.2 0 -44.68 32.83 54 -21.17 - - 284 180 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14938215-E2V3 DATE: 2023-10-25
FCC ID: ASBLSMA256E

HIGH CHANNEL RESULTS

| 5T RE_Chember B3-RDE-A 2823 Sep 15 21:49:24
[
Rodiated Emissions 3-Meters
Configuration: EUT + Charger
L S B Mode: BFSK 248BMhz [T
Tested By: 32395 RT
1668
s oo
g
=
e B
3 Peak Limit CdE [
J
3 70
T
I SRS SN SN S S
g Avg Limit (dBul/md
T T i !
- i : 5
A e : :
Lz - .
| ‘ ' I Iz
Frequency (GHz)
e A T R - ST - B L R
| 5T RE_Chember B3-RDE-A 2823 Sep 15 21:49:24
Radicted Emicsions 3-Meters
Configuration: EUT + Charger
L S S Mode: BPSK 248BMhz 1Tx
Tested By: 32395 RT
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£ Pect Bul,
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Freguency (GHz2
Renge (GHz) REAL/UBL Ref/fitn  Det fAvg Hode Suesp Pts  #3ups/Mode  Fozition [Ronge (GHz) REM/LBL Ref/btin  Det Avg Hode Suesp Ptz $5upsMode  Position
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REPORT NO: 14938215-E2V3 DATE: 2023-10-25
FCC ID: ABLSMA256E

RADIATED EMISSIONS

Marker Frequency Meter Det 200897 DCCF Gain/Loss Corrected Avg Margin Peak PK Azimuth Height Polarity
(GHz) Reading ACF (dB) (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) 3m (dBuV/m) (dBuV/m) (dBuV/m) (dB)
(dB/m)
1 *4.222283 55.66 PKFH 33.3 0 -47.08 41.88 - - 74 -32.12 181 282 H
*4.223736 43.01 VALIT 33.3 1.12 -46.98 30.45 54 -23.55 - - 181 282 H
5 *11.93329 53.67 PKFH 38.5 0 -42.41 49.76 - - 74 -24.24 17 259 H
*11.93347 39.85 VALT 385 1.12 -42.41 37.06 54 -16.94 - - 17 259 H
2 *4.213051 56.47 PKFH 33.3 0 -47.05 42.72 - - 74 -31.28 256 153 \
*4.214079 42.84 VAL1T 33.3 1.12 -47.04 30.22 54 -23.78 - - 256 153 \
6 *11.91765 53.05 PKFH 38.5 0 -42.18 49.37 - - 74 -24.63 319 275 \
*11.91777 39.84 VALT 385 1.12 -42.18 37.28 54 -16.72 - - 319 275 Vv
4 6.039653 54.79 PKFH 35.2 0 -45.89 44.1 - - 74 -29.9 310 206 Vv
3 6.057305 55.12 PKFH 35.2 0 -45.87 44.45 - - 74 -29.55 308 207 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 14938215-E2V3
FCC ID: ASBLSMA256E

DATE: 2023-10-25

10.2.

WORST CASE BELOW 30MHZ

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

2H23 Sep 26 22:37:41

FRE Chamber B3-RDE-C

RF Emissions
Preject number: 14938215

Client: Semsung
Config: EUT + Support
Mode: BT Worst Cose

i Tested by: 19019
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[3: 451 IBkC-3E/ 30 (B2 FEAK - dasc 16886 HASH B-3hdegs
BT WORST CASE.DAT jv4323 28 Mor 2823
WPHFPE Chamber B3-RDE-C 2823 Sep 26 22:37:41
i | i RF Emissions
j Preject number: 14938215
L A Client: Somsung
Config: EUT + Support
: Mode: BT Worst Cose
BB Pk Ui CdBLU i i Tested by: 19019
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[Fornge (HHz) REL VW R:f.fmtn D.zl fvg Mode Sueep Pis ASupsMode  Position [Fonge (MH=) REd/BU Ref/ftin  Det Avg Mode P 45upsMode  Position

BT WORST CASE.DAT jw4323 28 Mor 2023

ORIENTATION (FACE OFF)
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REPORT NO: 14938215-E2V3 DATE: 2023-10-25
FCC ID: ABLSMA256E

Below 30MHz Data

Marker Frequency Meter Det Loop Cbl (dB) Dist Corr Corrected Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna 300m Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs)
(dBuV) E(ACF) (dB) (dBuVolts)
(dB)
1 .2192 27.81 Pk 56.4 -32.8 -80 -28.59 40.8 -69.39 20.8 -49.39 0-360
4 .2364 22.19 Pk 56.4 -32.8 -80 -34.21 40.14 -74.35 20.14 -54.35 0-360
Marker Frequency Meter Det Loop Antenna Cbl (dB) Dist Corr 30m Corrected QP Limit Margin Azimuth
(MHz) Reading E(ACF) (dB) 40Log Reading (dBuV/m) (dB) (Degs)
(dBuVv) (dB) (dBuVolts)
2 .6638 19.27 Pk 56.3 -32.6 -40 2.97 31.17 -28.2 0-360
5 .6809 15.2 Pk 56.3 -32.7 -40 -1.2 30.95 -32.15 0-360
3 1.2684 25.37 Pk 45.4 -32.6 -40 -1.83 25.56 -27.39 0-360
6 1.303 225 Pk 45.2 -32.6 -40 -4.9 25.33 -30.23 0-360
Pk - Peak detector
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REPORT NO: 14938215-E2V3
FCC ID: ASBLSMA256E

DATE: 2023-10-25

10.3.

WORST CASE BELOW 1 GHZ

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

g:FPE Chamber B3-RDE-C 2823 Sep 26 2184 32
Rodiated Emissions - 3 Meters
- Project number: 14938215
8 Client: Somsung
Config: EUT + Support
Mode: BT Worst Caose
75 Tested by: 19819
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9,‘_FPE Chamber B3-RDE-C 2823 Sep 26 21:84:32
i | i Radioted Emissions - 3 Meters
85 Project number: 14938215
""""" Client: Samsung
Config: EUT + Support
Mode: BT Worst Caose
75 Tested by: 19819
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Rorge (Hz) REA/UEN Fal/Atin  Det Avg Pode B Pts  Fops/ade Position lwm, ) FUAES Ref/Atln  Dat_fog Mods S Pls  ipa/fods  Fosilion |
FCC Part15C 2@8-18B@MH=z . TST jv4323 19 Apr 2023

VERTICAL
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REPORT NO: 14938215-E2V3 DATE: 2023-10-25
FCC ID: ABLSMA256E

Below 1GHz Data

Marker Frequency Meter Det 235174 ACF (dB) 10m Cbl (dB) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading H Reading (dB) (Degs) (cm)
(dBuVv) (dBuVv/m)
4 46.587 57.04 Pk 15.2 -31.3 40.94 40 .94 0-360 102 \
48.4374 52.13 Qp 14.4 -31.3 35.23 40 -4.77 132 185 \
1 47.6055 48.15 Pk 14.8 -31.3 31.65 40 -8.35 0-360 399 H
5 81.604 51.76 Pk 13.4 -30.9 34.26 40 -5.74 0-360 102 \Y
81.851 44.68 Qp 13.4 -30.9 27.18 40 -12.82 23 109 \Y
2 85.581 52.14 Pk 13.4 -30.9 34.64 40 -5.36 0-360 299 H
85.6286 49.49 Qp 13.4 -30.9 31.99 40 -8.01 197 248 H
6 156.003 43.01 Pk 18.3 -30.5 30.81 43.52 -12.71 0-360 198 \
3 161.338 44.27 Pk 18.2 -30.5 31.97 43.52 -11.55 0-360 199 H

Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 14938215-E2V3
FCC ID: ASBLSMA256E

DATE: 2023-10-25

10.4. WORST CASE 18-26 GHZ

SPURIOUS EMISSIONS 18-26 GHz (WORST-CASE CONFIGURATION)

UL FRE Chomber B4-RDE-R

s 2023 Sep 23 BE: 2118
RF Emissions 3 meter
; Config: EUT + Charger
165 [Mode: BT larst Case
Tested by: 31306
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REPORT NO: 14938215-E2V3 DATE: 2023-10-25
FCC ID: ABLSMA256E

18 — 26GHz Data

Marker Frequency Meter Det 172363 171580 Cables Corrected Peak PK Average | Margin Azimuth Height | Polarity
(GHz) Reading ACF 3m Amp (dB) Reading Limit Margin Limit (dB) (Degs) (cm)
(dBuv) (dB/m) (dB) (dBuVolts) (dBuVv/m) (dB) dBuVv/m
1 *18.62333 56.5 Pk 32.2 -63.7 15.2 40.2 74 -33.8 - - 0-360 100 H
4 *18.62994 57.45 Pk 32.2 -63.7 15.2 41.15 74 -32.85 - - 0-360 99 \
5 21.818859 54.99 Pk 32.9 -63.3 16.6 41.19 74 -32.81 - - 0-360 99 \
2 21.824998 55.95 Pk 32.9 -63.3 16.6 42.15 74 -31.85 - - 0-360 100 H
6 24.361303 54.12 Pk 33.5 -62.8 175 42.32 74 -31.68 - - 0-360 99 \
3 24.406164 55.23 Pk 33.5 -62.8 17.5 43.43 74 -30.57 - - 0-360 100 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 14938215-E2V3 DATE: 2023-10-25
FCC ID: ABLSMA256E

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit (dBuV)
uasi-peak Average
0.15-0.5 6 to 56 560 to 46
0.5-5 56 46
5-30 Gl S0
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm above the
horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise noted as
guasi-peak or average.
Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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REPORT NO: 14938215-E2V3
FCC ID: ABLSMA256E

DATE: 2023-10-25

LINE 1 RESULTS

W“IZ'IL Fremont, CA CE Room 2823 Sep 29 208:17:48
E
Conducted RFI Uoltage
Mode: BT
186 Client Name: Lions
EUT Config: EUT + Charger
~ Test Uolt/Freqg: 128U/6BHz
- Test By: 31380
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Frequency (MHz)
[Ronge CHrz) REW /At fivg Hode Sueep Pts  #oupsifode  Lobel [Renge (MHz1 R Rel/BLin  Det Avg Hode eep Pts  #owpsMode  Lobel
15 Ik (-GelB) a (] 18/2. 25Hz 13.3k  1/ERIT LineL1
CC15 CE Closs B 15BkHz-38MHz Stepping LISN 175765 TST vmd4418 17 Feb 2822 Rev 5.5 B3 Mar 2823
Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det LISN (dB) Cbl (dB) Trns Limiter Corrected FCC Part 15 QP Margin FCC Part 15 Av(CISPR)Margin
(MHz) Reading (dB) Reading Class B QP (dB) Class B Avg (dB)
(dBuv) dBuV (dBuVv) (dBuVv)
2 .1568 18.54 Ca 0 0 9.5 28.04 - 55.63 -27.59
4 .3075 12.67 Ca 0 1 9.4 22.17 - 50.04 -27.87
6 .3818 9.09 Ca 0 0 9.4 18.49 - 48.24 -29.75
8 .546 7.81 Ca 0 1 9.3 17.21 - 46 -28.79
10 13.56 32.84 Ca 1 3 9.5 42.74 - 50 -7.26
12 27.1208 .85 Ca 3 3 9.4 10.85 - - 50 -39.15
1 .1523 34.22 Qp 0 0 9.5 43.72 65.88 -22.16 - -
3 .3075 26.82 Qp 0 1 9.4 36.32 60.04 -23.72 -
5 3773 25.18 Qp 0 0 9.4 34.58 58.34 23.76 -
7 5505 24.92 Qp 0 1 9.3 34.32 56 21.68 -
9 13.56 37.82 Qp 1 3 9.5 47.72 60 -12.28 -
11 27.1208 6.84 Qp 3 3 9.4 16.84 60 -43.16 -

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 14938215-E2V3 DATE: 2023-10-25
FCC ID: A3LSMA256E
W“R'IL Fremont, CA CE Room 2823 Sep 29 208:17:48
E
Conducted RFI Uoltage
Mode: BT
186 Client Name: Lions
EUT Config: EUT + Charger
~ Test Uolt/Freg: 128U/6BHz
- Test By: 31380
78
o
AT o
o L T ——
o 15| — e S UUNNN SUUS SOUN NON FUN SO0 SN SO SN S
< 13
- Py 15117
3 36 iP5
@ = @
© fa] (&L [18 .
o =) " 23
=l H - =
iz = N
8 ]
5]
15 g 38
Frequency (MHz)
[Roge CHrz) REW Ref/Attn  Det Avg Hode neep Hupsifode Lol [Renge (MHz1 R Rel/BLin  Det Avg Hode uesp Pts  #owpsMode  Lobel
CC15 CE Closs B 15BkHz-38MHz Stepping LISN 175765 TST vmd4418 17 Feb 2822 Rev 5.5 B3 Mar 2823
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN (dB) Cbl (dB) Trns Limiter Corrected FCC Part 15 QP Margin FCC Part 15 Av(CISPR)Margin
(MHz) Reading (dB) Reading Class B QP (dB) Class B Avg (dB)
(dBuv) dBuV (dBuV) (dBuv)
14 .1568 21.87 Ca 0 0 9.5 31.37 - - 55.63 -24.26
16 .3075 16.83 Ca 0 1 9.4 26.33 - - 50.04 -23.71
18 .3818 14.68 Ca 0 1 9.4 24.18 - - 48.24 -24.06
20 .5438 12.06 Ca 0 0 9.3 21.36 - - 46 -24.64
22 13.56 33.1 Ca 1 2 9.5 42.9 - - 50 -7.1
24 27.1208 -2.46 Ca 3 3 9.4 7.54 - - 50 -42.46
13 .1523 33.89 Qp 0 0 9.5 43.39 65.88 -22.49 - -
15 .321 27.49 Qp 0 1 9.4 36.99 59.68 -22.69
17 .402 26.27 Qp 0 1 9.4 35.77 57.81 -22.04
19 .564 26.77 Qp 0 0 9.3 36.07 56 -19.93
21 13.56 35.69 Qp 1 2 9.5 45.49 60 -14.51
23 27.1208 5.06 Qp 3 3 9.4 15.06 60 -44.94

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 14938215-E2V3 DATE: 2023-10-25
FCC ID: ABLSMA256E

12. SETUP PHOTOS

Please refer to 14938215 — E11V1 for setup photos.

END OF TEST REPORT
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