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REPORT NO: 14938215-E3V2 DATE: 2023-10-23
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 — 2023-10-03

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.

Page 5 of 92

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-E3V2
FCC ID: ABLSMA256E

DATE: 2023-10-23

Approved & Released For

UL Verification Services Inc. By:

Prepared By:

Ohies Fin

TN
thyﬂwu__x
'\_I
Dan Coronia

Operations Leader
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Chris Xiong

Senior Test Engineer
Consumer Technology Division
UL Verification Services Inc.
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Steven Tran

Senior Laboratory Engineer
Consumer Technology Division
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Senior Project Engineer
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REPORT NO: 14938215-E3V2 DATE: 2023-10-23
FCC ID: ABLSMA256E

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 5:;50”'”9 purposes ANSI C63.10 Section 11.6.
15.247 (a) (2) 6dB BW Complies None.
15.247 (b) (3) Output Power Complies None.

Reporting purposes Per ANSI C63.10, Section
See Comment Average power only 119232
15.247 (e) PSD Complies None.
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-E3V2
FCC ID: ABLSMA256E

DATE: 2023-10-23

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 D01

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 | 'SED Company Fec
Number Registration
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
a Building 5: 47670 Kato Rd, Fremont, CA 94538 USA
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REPORT NO: 14938215-E3V2 DATE: 2023-10-23
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 3.40 dB
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 473 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 451 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.29 dB
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-E3V2 DATE: 2023-10-23
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)

36.5dBuV + 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-E3V2
FCC ID: ABLSMA256E

DATE: 2023-10-23

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:

Frequency Range Mode Output Power Output Power
(MH2z) (dBm) (mW)
2402 - 2480 BLE (1Mbps) 5.28 3.37
2402 - 2480 BLE (2Mbps) 5.56 3.60
2402 - 2480 BLE (125kbps) 5.13 3.26
2402 - 2480 BLE (500kbps) 5.20 3.31
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REPORT NO: 14938215-E3V2 DATE: 2023-10-23
FCC ID: ABLSMA256E

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:

Freguency Band Antenna Gain
(GHz2) (dBi)
2402 - 2480 -7.29

6.4. SOFTWARE AND FIRMWARE

The test utility software used during testing was A256E.001.

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:
BLE (1Mbps): 1Mbps
BLE (2Mbps): 2Mbps

BLE (125kbps): 125kbps
BLE (500kbps): 500kbps
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REPORT NO: 14938215-E3V2

FCC ID: ABLSMA256E

DATE: 2023-10-23

6.6. DESCRIPTION OF TEST SETUP
SUPPORT TEST EQUIPMENT
Description Manufacturer Model Serial Number FCC ID/ DoC
AC Adapter Samsung EP-TA800 R37TC7AO00EBDKA N/A
/0 CABLES (RF CONDUCTED TEST)
Cable # of Identical Cable Length
No. Port Ports Connector Type Cable Type (m) Remarks
1 Antenna 1 RF Shielded 0.2 To PXA
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-E3V2
FCC ID: ABLSMA256E

DATE: 2023-10-23

SETUP DIAGRAM

Radiated Configuration

,jy

EUT

Control Room

Spectrum Analyzer

AC MAINS

Conducted Configuration

2 F?*FS,?."F
I -

1

- o S S =

EUT
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REPORT NO: 14938215-E3V2
FCC ID: ABLSMA256E

AC Line Conducted Configuration

EMI Receiver
L0 =
a0 90
EUT
(==l (=)=} (o clo]
AC/DC Adapter
2
AC Source/LISN
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REPORT NO: 14938215-E3V2 DATE: 2023-10-23
FCC ID: ABLSMA256E

7. MEASUREMENT METHOD

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

6 dB BW: ANSI C63.10 Subclause -11.8.1 RBW = DTS BW
Output Power: ANSI C63.10 Subclause -11.9.1.3 Method PKPM1 Peak-reading power meter

Output Power: ANSI C63.10 Subclause -11.9.2.3.2 Method AVGPM-G (Measurement using a
gated RF average-reading power meter)

Power Spectral Density: ANSI C63.10 Subclause -11.10.2 Method PKPSD (peak PSD)

Radiated emissions non-restricted frequency bands: ANSI C63.10 Subclause -11.11

Radiated emissions restricted frequency bands: ANSI C63.10 Subclause -11.12.1

Conducted emissions in restricted frequency bands: ANSI C63.10 Subclause -11.12.2

Band-edge: ANSI C63.10 Subclause -11.13.3.2 Integration method -Peak detection
Band-edge: ANSI C63.10 Subclause -11.13.3.3 Integration method -Trace averaging with
continuous transmission at full power

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4
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REPORT NO: 14938215-E3V2

FCC ID: ABLSMA256E

DATE: 2023-10-23

8. 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”Z“'%’éarz’ PXA, BHZ 10 | oy sight Technologies Inc N9030A 85214 02/29/2024 02/06/2023
10dB Fixed Attenuator, 2 Watts Pasternack Enterprises PE7024-10 236358 Verified/Characterized before use

Up to 26.5 GHz
EMI TEST RECEIVER Rohde & Schwarz ESW44 191428 02/29/2024 02/15/2023
Antenna, Horn 1-18GHz ETS-Lindgren (Cedar 3117 206807 02/28/2024 02/14/2023
Park, Texas)
RF Filter Box, 1-18GHz, 12 Port. UL-FR1 Frankenstein 230878 02/29/2024 02/06/2023
Antenna, BroadBand Hybrid 30 SUNOL SCIENCES
M3 G 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 235266 03/31/2024 03/30/2023
Antenna, Horn 1-18GHz ETS-Lindgren (Cedar 3117 206808 03/31/2024 03/07/2023
Park, Texas)
RF Filter Box, 1-18GHz UL-FR1 NA PRE0183207 03/31/2024 03/13/2023
89831EMI TEST RECEIVER Rohde & Schwarz ESWA44 PRE0179372 02/29/2024 02/17/2023
Antenna, Horn 1-18GHz ETS-Lindgren (Cedar 3117 230299 01/12/2024 01/12/2023
Park, Texas)
RF Filter Box, 1-18GHz, 12 Port. UL-FR1 Frankenstein 231874 08/30/2024 08/23/2023
EMI TEST RECEIVER Rohde & Schwarz ESWA44 235670 04/30/2024 04/06/2023
Antenna, Horn 1-18GHz ETS-Lindgren (Cedar 3117 226672 01/09/2024 01/09/2023
Park, Texas)
RF Filter Box, 1-18GHz, 17 Ports UL-FR1 RATS 2 225079 04/30/2024 04/21/2023
EMI TEST RECEIVER Rohde & Schwarz ESWA44 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 Azsoedrgbgéiﬁwe'%”z' AMPLICAL AMP18G26.5-60 171580 05/31/2025 05/19/2023
Antenna, Paii/'l‘;ez"“p 30Hz - ELECTRO-METRICS EM-6871 170013 07/31/2024 07/28/2022
Antenna, Passive Loop 100KHz - | £ EcTRO-METRICS EM-6872 170015 07/31/2024 07/28/2022
Power Meter, P-series single | evsight 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
Description Manufacturer Model ID Num Cal Due Last Cal
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
Radiated Software
Conducted Software UL UL EMC 2022.8.16
AC Line Conducted Software UL UL EMC Version 9.5, 03 March 2023
Radiated Software UL UL EMC Version 9.5, 01 May 2023
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REPORT NO: 14938215-E3V2
FCC ID: ABLSMA256E

DATE: 2023-10-23

9. ANTENNA PORT TEST RESULTS

9.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE
KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period [Duty Cycle Duty Duty Cycle 1/B
B X Cycle [Correction Factor|Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
2.4GHz Band
BLE (1Mbps) 0.386 0.626 0.617 61.66 2.10 2.591
BLE (2Mbps) 0.200 0.626 0.319 31.95 4.96 5.000
BLE (125kbps) 3.105 3.750 0.828 82.80 0.82 0.322
BLE (500kbps) 1.060 1.875 0.565 56.53 2.48 0.943
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REPORT NO: 14938215-E3V2
FCC ID: ABLSMA256E

DATE: 2023-10-23

DUTY CYCLE PLOTS

HAvg Type: RMS Frequency Whvg Type: AMS Freguency
PHOFesr 5= Trig:Free Run AvglHeld: 1i1 PHOFer—r= Trig:Free Run AvglHold: 1i1
IFGainow  #Atten: 30 dB IFGaintow  #Atten: 30 dB
AMKrS 626.0 s AutoTune ZMRTS 6260 1S Auto Tune
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Y I T N Man) [ TS S I N S Man)
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11 @ 11
= Kigrarus fosc e

BLE (1Mbps) MODE
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Frequency Frequency
oo v~ Trig:Free Run o= Trig:FreeRun
IFGainow  #Atten: 30 dB IFGalnLow  HAtten; 30 B
AMK3 3.750 ms AutoTune AMKr3 1.875 ms Auto Tune
19 geuclv__Ref 20,00 dBm 0.009 dB 19 geuclv__Ref 20,00 dBm 0.012 dB
10g Center Freq 08 Center Freq
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v k¥ v
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REPORT NO: 14938215-E3V2 DATE: 2023-10-23
FCC ID: ABLSMA256E

9.2. 6dB BANDWIDTH

LIMITS

FCC 8§815.247 (a) (2)
The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
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REPORT NO: 14938215-E3V2
FCC ID: ABLSMA256E

DATE: 2023-10-23

9.2.1. BLE (1Mbps)

Channel

Frequency
(MH2)

6 dB Bandwidth
(MH2z)

Minimum Limit
(MH2z)

Low

2402

0.648

0.5

Middle

2440

0.627

0.5

High

2480

0.714

0.5
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hvg Type: RMS Frequency ¥Avg Type: RMS Frequency
PO e > TrigiFree Run AvglHeld: 20120 PHO: s <+~ TrigiFree Run AvglHold: 20120
IFGainlow  #Amen: 40 4B IFGainow  ATEen: 40 4B
Auto Tune| Auto Tune
AMKr1 648 kHz| AMkr1 627 kHz|
Ref Offset 11.45 dB Ref Offset 11.45 dB
1ggein  Ref 30.00 dBm -0.582 dB| 1o gerdn Ref 30.00 dBm -0.739 dB
CenterFreq Center Freq
2.402000000 GHz 2.440000000 GHz
StartFreq StartFreq
i am % . 2.400600000 GHz 100 - 'y 2438500000 GHz
s ! | R |
|
e StopFreq " StopFreq
2.463600000 GHz, 2.441500000 GHz.
10 0
" CF Step| T CF Step,
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Man| Man
i i
. FreqOffset " Freq Offset
OHz OHz
50.0 £0.0
[Center 2.402000 GHz ‘Span 3.000 MHz Center 2.440000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
- [ — - =
ELISAITE 11 T5s4m e 13,5023
¥#Avg Type: RMS Frequency
TGrwide v TrigiFree Run AvglHeld: 20120
IFGainLow  #Amen:40 4B
Auto Tune,
AMkr1 714 kHz|
Ref Offset 11.45 dB
19 e Ref 30.00 dBm -0.514 dB
Center Freq
2.480000000 GHz
StartFreq
. - ) 2.478500000 GHz.
e StopFreq
2.481500000 GHz.
00
" CF Step|
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Man
i }
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£0.0
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o o

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-E3V2
FCC ID: ABLSMA256E

DATE: 2023-10-23

9.2.2. BLE (2Mbps)

Channel

Frequency
(MH2)

6 dB Bandwidth

Minimum Limit

(MH2z) (MH2z)

Low

2402

1.230 0.5

Middle

2440

1.086 0.5

High

2480

0.5

1.380

Agilent Spectrum Anolyzer - AP2022.8.16,26118,Cond I
EaEET ) EEE ALISH AT
#hvg Type: RMS Frequency #vg Type: RMS Frequency
;Wi —= Trig: Free Run AvglHold: 20120 R PHO: s <+~ TrigiFree Run AvglHold: 20120
IFGalnlow  RAtten:40 dB oeTiP HIANKA IFGainLow  HATLen: 40 4B
Auto Tune, Auto Tune
Ref Offset 11.45 dB AMkr1 1.230 MHz| Ref Offset 1145 dB AMKr1 1.086 MHZ|
j0geia_ Ref 30,00 dBm -0.345 dB [0 geiaiy_ Ref 50.00 dBm -3.425 dB|
og
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[Center 2402000 GHz Span 6.000 MHz Center 2.440000 GHz Span 6.000 MHz
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=
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Sweep 3.000 ms (1001 pts)

#HVBW 300 kHz

=

HIGH CHANNEL
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REPORT NO: 14938215-E3V2
FCC ID: ABLSMA256E

DATE: 2023-10-23

9.2.3. BLE (125Kbps)

Channel

Frequency
(MH2)

6 dB Bandwidth
(MH2z)

Minimum Limit
(MH2z)

Low

2402

0.690

0.5

Middle

2440

0.654

0.5

High

2480

0.642

0.5

gilent Spectrum Ansly 5.16,26118,Cond F 1
g LA i
¥hvg Type: RMS Frequency ¥Avg Type: RMS Frequency
PO e > TrigiFree Run AvglHeld: 20120 PHO: s <+~ TrigiFree Run AvglHold: 20120
IFGainlow  #Amen: 40 4B IFGainLow  HATLen: 40 4B
Auto Tune| Auto Tune
AMKr1 690 kHz| AMkr1 654 kHz|
Ref Offset 11.45 dB Ref Offset 11.45 dB
1ggein  Ref 30.00 dBm -0.285 dB| 1o gerdn Ref 30.00 dBm -0.507 dB
CenterFreq Center Freq
2.402000000 GHz 2.440000000 GHz
StartFreq StartFreq
. Lo, 2.400600000 GHz, T | 'y 2.438500000 GHz.
W
e StopFreq " StopFreq
2.463600000 GHz, 2.441500000 GHz.
10 0
" CF Step| T CF Step,
300,000 kiz, 300,000 kHz
Man| Man
i i
. FreqOffset " Freq Offset
OHz OHz
50.0 £0.0
[Center 2.402000 GHz ‘Span 3.000 MHz Center 2.440000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
- [ — - =

ALTGNALTD |12 374 AW S 14,
#hvg Type: RMS TRACE Frequency
PO wis —v= Trig: Fres Run AvglHold: 20120 e
IFGain:Low #Acten: 40 4B oeTE MAAK
Auto Tune,
Ref Offset 11.45 dB AMKr1 642 kHZ]
WLL()’SBMW Ref 30.00 dBm -0.041 dB|
Center Freq
2.480000000 GHz
StartFreq
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1 i e
" Stop Freq
2481500000 GHz
200
10 CF Step|
300,000 kHz|
Man
1
1
. Freq Offset
0 Hz
£0.0
Center 2.480000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz sSweep 1.533 ms (1001 pts)
= [

HI

GH CHANNEL
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REPORT NO: 14938215-E3V2
FCC ID: ABLSMA256E

DATE: 2023-10-23

9.2.4. BLE (500Kbps)

Channel

Frequency
(MH2)

6 dB Bandwidth
(MH2z)

Minimum Limit
(MH2z)

Low

2402

0.660

0.5

Middle

2440

0.699

0.5

High

2480

0.645

0.5

gilent Spectrum Ansly 5.16,26118,Cond F 1
g i
Whvg Type: RMS Frequency #Bwg Type: RMS Frequency
PO e > TrigiFree Run AvglHeld: 20120 PHO: s <+~ TrigiFree Run AvglHold: 20120
IFGainlow  #Amen: 40 4B IFGainow  ATEen: 40 4B
= Auto Tune| Auto Tune
AMkr1 660 kHz| AMkr1 699 kHz|
Ref Offset 11.45 dB Ref Offset 11.45 dB
1ggein  Ref 30.00 dBm -0.474 dBj 1o gerdn Ref 30.00 dBm -0.286 dB
CenterFreq Center Freq
2.402000000 GHz 2.440000000 GHz
StartFreq StartFreq
2.400600000 GHz, 2.438500000 GHz.
. ot \ i -’ i’
s ¢ | i ¢ ‘
e StopFreq " StopFreq
I 2.463600000 GHz, 2.441500000 GHz.
10 0
" CF Step| T CF Step,
300,000 kiz, 300,000 kHz
Man| Man
i i
. FreqOffset " Freq Offset
OHz OHz
50.0 £0.0
[Center 2.402000 GHz ‘Span 3.000 MHz Center 2.440000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
- [ — - =

SLIGNALTD |124100AM e 14,
#hvg Type: RMS TRACE Frequency
PO wis —v= Trig: Fres Run AvglHold: 20120 e
IFGain:Low #Acten: 40 4B oeTE MAAK
Auto Tune,
Ref Offset 11.45 dB AMKr1 645 kHZ]
WLL()’SBMW Ref 30.00 dBm -0.726 dB|
Center Freq
2.480000000 GHz
StartFreq
1 5 & 2478500000 GHz
#
" Stop Freq
2481500000 GHz
200
10 CF Step|
300,000 kHz|
Man
1
. Freq Offset
0 Hz
£0.0
Center 2.480000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz sSweep 1.533 ms (1001 pts)
= [

HIGH CHANNEL
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REPORT NO: 14938215-E3V2 DATE: 2023-10-23
FCC ID: ABLSMA256E

9.3. OUTPUT POWER

LIMITS

FCC 815.247 (b) (3)
The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

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-E3V2
FCC ID: ABLSMA256E

DATE: 2023-10-23

9.3.1. BLE (1Mbps)

Tested By: 26118
Date: 2023-09-13
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 5.06 30 -24.94
Middle 2440 5.28 30 -24.72
High 2480 5.23 30 -24.77
9.3.2. BLE (2Mbps)
Tested By: 26118
Date: 2023-09-19
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 5.56 30 -24.44
Middle 2440 5.30 30 -24.70
High 2480 5.41 30 -24.59
9.3.3. BLE (125Kbps)
Tested By: 26118
Date: 2023-09-13
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 5.04 30 -24.96
Middle 2440 5.13 30 -24.87
High 2480 5.12 30 -24.88
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REPORT NO: 14938215-E3V2
FCC ID: ABLSMA256E

DATE: 2023-10-23

9.3.4. BLE (500Kbps)

Tested By: 26118

Date: 2023-09-13

Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) dB)

Low 2402 5.05 30 -24.95
Middle 2440 5.20 30 -24.80
High 2480 5.15 30 -24.85
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REPORT NO: 14938215-E3V2 DATE: 2023-10-23
FCC ID: ABLSMA256E

9.4. 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

Page 28 of 92

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-E3V2
FCC ID: ABLSMA256E

DATE: 2023-10-23

9.4.1. BLE (1Mbps)

Tested By: 26118
Date: 2023-09-13
Channel Frequency AV power
(MH2) (dBm)
Low 2402 4.83
Middle 2440 5.09
High 2480 5.04
9.4.2. BLE (2Mbps)
Tested By: 26118
Date: 2023-09-19
Channel Frequency AV power
(MHz) (dBm)
Low 2402 5.41
Middle 2440 5.16
High 2480 5.22
9.4.3. BLE (125Kbps)
Tested By: 26118
Date: 2023-09-13
Channel Frequency AV power
(MH2z) (dBm)
Low 2402 4.81
Middle 2440 4.94
High 2480 4.93
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REPORT NO: 14938215-E3V2
FCC ID: ABLSMA256E

DATE: 2023-10-23

9.4.4. BLE (500Kbps)

Tested By: 26118
Date: 2023-09-13
Channel Frequency AV power
(MH2) (dBm)
Low 2402 4.76
Middle 2440 4.82
High 2480 4.95
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REPORT NO: 14938215-E3V2 DATE: 2023-10-23
FCC ID: ABLSMA256E

9.5. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)

The power spectral density conducted from the transmitter to the antenna shall not be greater than 8
dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS
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REPORT NO: 14938215-E3V2

FCC ID: ABLSMA256E

DATE: 2023-10-23

9.5.1.

BLE (1Mbps)

Channel

Frequency
(MH2z)

PSD
(dBm/3kHz)

Limit

(dBm/3kHz)

Margin
(dB)

Low

2402

-10.409

8

-18.41

Middle

2440

-10.412

8

-18.41

High

2480

-9.517

8

-17.52

HIGH CHANNEL
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i T SosE ALISHETD | 056 03PN cep 13, 2023 Frequency TS ExEE ALICHEUTD | 1LO3/54FM 2013, 2023 Frequency
WAug Type: RMS Al 3ot #Bwg Type: RMS L R
[Center Freq 2.402000000 GPI"E‘w‘" *l Trig: Free Run e om0 o "FEREX] Center Freq 2.440000000 pr;‘ig; I —— e o0 s Y
IFGain:Low #Amen: 40 dB werlf IF Galn:Low Hirzen: 40 dB werlP HNT
Auto Tune Auto Tune
Mkr1 2.401 979 GHz| MKkr1 2.439 979 GHz|
Ref Offset 11.45 iB Ref Offset 11.45 4B
1o Ref 50.00 dBm -10.408 dBm [0 gbrd _ Ref 50.00 dBm -10.412 dBm
Center Freq Center Freq
2,402000000 GHz, 2,440000000 GHz,
StartFreq StartFreq
2.400600000 GHz 2.438500000 GHz
ﬂ StopFreq . ﬁ StopFreq
2.403600000 GHz, 2.441500000 GHz.
200 200
CF Step| CF Step|
300,000 kiHz, 300.000 kHz
Man| Man,
FreqOffset FreqOffset
0Hz 0Hz
60.0 £0.0
[Center 2.402000 GHz ‘Span 3.000 MHz [Center 2.440000 GHz Span 3.000 MHz
4Res BW 3.0 kHz HVBW 9.1 kHz Sweep 101.7 ms (1001 pts) [4Res BW 3.0 kHz HVBW 9.1 kHz Sweep 101.7 ms (1001 pts)
- [ = - 7o —
- e o SosE AL 11 F02AM e 13,2023 Frequency
#Awg Type: RMS el %
Cerar o124 50000000 G.Eg;m _._‘ Trig; Free Run AvglHold: 100/100 b i
IFGaimtow  #Amen; 40 4B e
= Auto Tune
et Omset 1145 dB MKr1 2.479 979 GHZ]
10 geid_ Ref 50.00 dBm -9.517 dBm|
Center Freq
2.480000000 GHz,
StartFreq
2.478500000 GHz
ﬂ StopFreq
2.481500000 GHz,
200
CF Step|
300.000 kHz,
Man|
FreqOffset
0Hz
£0.0
[Center 2.480000 GHz Span 3.000 MHz
#Res BW 3.0 kHz HVBW 9.1 kHz Sweep 101.7 ms (1001 pts)
e [y mm—
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REPORT NO: 14938215-E3V2
FCC ID: ABLSMA256E

DATE: 2023-10-23

9.5.2. BLE (2Mbps)

Channel | Frequency PSD Limit Margin
(MHZz) (dBm/3kHz)| (dBm/3kHz) (dB)
Low 2402 -12.250 8 -20.25

Middle

2440

-12.554 8

-20.55

High

2480

-12.302

-20.30

Aglent Spectrum Anolyzer - AP2022.5.16,26118,Cond 1
g SEIC T LA
#hvg Type: RMS Frequency ] hwg Type: RMS Frequency
N Wide T= Trig: Fras Run AvglHold: 1001100 TN Wids <= Trig: Free Run Aug|Held: 100/100
IFGalnLow  #Atten: 40 4B L Walnlow  #ATien:40 48 Y
Auto Tune, Auto Tune
Ref Offset 11.45 08 Mkr1 2.401 958 GHZ] RefOfest 11,46 4B MKr1 2.439 958 GHZ
j0giav_Ref 30.00 dBm -12.250 dBm 10,grdy__Ref 30.00 aBm -12.554 dBm
°g
Center Freq Center Freq
d 2.402000000 GHz 2.440000000 GHz
StartFreq StartFreq
0 2.388000000 GHz 2.437000000 GHz
o ¢ StopFreq " ) StopFreq
2.405000000 GHz 2.443000000 GHz
200 0.0 T
10 CF Step, CF Step
600000 kHz 600,000 kHz
Aute Man, Man
a0 | m |
0 ! Freq Offset . Freq Offset
: OHz OHz
soof -60.0
[Center 2402000 GHz Span 6.000 MHz Center 2.440000 GHz Span 6.000 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 203.3 ms (1001 pts) [sRes BW 3.0 kHz #VBW 9.1 kHz Sweep 203.3 ms (1001 pts)
= [ = [m—

SChEE T

Frequency

ALISNAUTS
#hug Type: RMS
Trig: Frae Run Avg|Hold: 1001100

#acten; 40 4B

PRO. Wide —+—
IFGainLow

Ref Offset 1145 dB

10 deidiv - Ref 30.00 dBm
Log

Mkr1 2.479 958 GHz| Auto Tune

-12.302 dBm

Center Freq
2.480000000 GHz

StartFreq
2.477000000 GHz,

StopFreq
2.483000000 GHz

CF Step
600,000 kHz

Auto Man

Freq Offset

OHz

ICenter 2.480000 GHz
#Res BW 3.0 kHz

Span 6.000 MHz
Sweep 203.3 ms (1001 pts)

#VBW 9.1 kHz

=

HIGH CHANNEL
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REPORT NO: 14938215-E3V2
FCC ID: ABLSMA256E

DATE: 2023-10-23

9.5.3. BLE (125Kbps)

Channel

Frequency
(MH2z)

PSD

(dBm/3kHz)

Limit
(dBm/3kHz)

Margin
(dB)

Low

2402

-1.078

8

-9.08

Middle

2440

-0.983

8

-8.98

High

2480

-0.992

8

-8.99

bl

60.0

=

L TS Socn LIGUALTD 1211920 AN Sep 13, 2023 Frequency [ ETCE ExEa LIGNALTD | 2235 A Sep 19,2023 Frequency
Whvg Type: RMS A S HAug Type: RMS Tace 5
T P00 G,,H,mz Wide == Trigi Free Run AvalHold: 1001100 AR 000 GPH,.i Wil _._‘ Trig: Free Run BvglHold: 1001100 s
IFGainiLow Rhmen: 40 dB IFGainiLove #Azten: 40 dB

vl Auto Tune Auto Tune

Mkr1 2.402 249 GHz] Mkr1 2.439 751 GHz

Ref Offset 11.45 4B Ref Offset 11.46 4B

{ggaide _Ref 30.00 dBm -1.078 dBm {0 geidyRef30.00 dBm -0.883 dBm
Center Freq Center Freq
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REPORT NO: 14938215-E3V2
FCC ID: ABLSMA256E

DATE: 2023-10-23

9.5.4.

BLE (500Kbps)
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REPORT NO: 14938215-E3V2 DATE: 2023-10-23
FCC ID: ABLSMA256E

9.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

Output power was measured based on the use of a peak measurement; therefore, the required
attenuation is 20 dB.

RESULTS

Page 36 of 92

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-E3V2 DATE: 2023-10-23
FCC ID: ABLSMA256E

9.6.1. BLE (1Mbps)

Agilent Spectrum
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REPORT NO: 14938215-E3V2
FCC ID: ABLSMA256E

DATE: 2023-10-23

9.6.2. BLE (2Mbps)
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REPORT NO: 14938215-E3V2 DATE: 2023-10-23
FCC ID: ABLSMA256E

9.6.3. BLE (125Kbps)

Agilent Spectrur
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REPORT NO: 14938215-E3V2 DATE: 2023-10-23
FCC ID: ABLSMA256E

9.6.4. BLE (500Kbps)
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REPORT NO: 14938215-E3V2
FCC ID: ABLSMA256E

10. RADIATED TEST RESULTS

10.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

DATE: 2023-10-23

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uV/m)at 3 m (dBuV/m) at 3m
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 as applicable 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 18GHz 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.
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REPORT NO: 14938215-E3V2 DATE: 2023-10-23
FCC ID: ABLSMA256E

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.

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.
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REPORT NO: 14938215-E3V2 DATE: 2023-10-23
FCC ID: ABLSMA256E

10.2. TRANSMITTER ABOVE 1 GHz

10.2.1. BLE (1Mbps)

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| 25 Chamber B2-RDE-F 2823 Sep 20 18:37:54
25
Restricted Bandedge
I15 Project Number: 14938215
2 Config: EUT + Support Equipment
Mode: "BLETM 2402MHz 1 Tx
Tested by: 24489 AL
185
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. ESOSRUURSURURNIUN: SUNURORRUSNIURPRUU SNOPRUONURORUORIE SYORSUNOHUPRUURRS: SURSPRUSSUORSOURRUN JEUUUURIOPSIORURUORIUN SUNUURORURUORIURRURE SHUORSUNONIOPRUSN NONRURUPEORISRUPIORY. SUPRSORIS ROt
2.31 1@ BMHz/ 2. 415
quency (GHz)
Rorge (EHz) REWEY Ref/Rten  Det Bug Hode weap Prs Rarge (GHz) BB Ref/Atan Dt Aug Mode Suesp Pts  #5upsMode Position
2.31-2.415 TH(-3cB) /I 121/38 PEFK - Buseci(futa)  BABE MK Zlen M I 41! M 1 £ M ¥ t e 1881 g
Low CH BE = H_3ddB.T5T 368915 29 Dec 2815 Rev 9.5 B! Moy 2623
Marker Frequency Meter Det 206808 Amp/Cbl DCCF Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading ACF (dB) (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB) (dBuVv/m) (dBuv/m) (dBuVv/m) (dB)
3mH
1 *2.39 58.04 Pk 32.1 -38.8 0 51.34 - - 74 -22.66 238 221 H
2 *2.37847 60.56 Pk 32.1 -38.7 0 53.96 - - 74 -20.04 238 221 H
3 *2.39 47.55 RMS 32.1 -38.8 2.1 42.95 54 -11.05 - - 238 221 H
4 *2.372327 48.48 RMS 32.1 -38.8 2.1 43.88 54 -10.12 - - 238 221 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14938215-E3V2 DATE: 2023-10-23
FCC ID: ABLSMA256E

VERTICAL RESULT

.‘,\I__O'\cmuur B2-RDE-F 2823 Sep 28 18:56: 37
25
Restricted Bondedge
s Project Number: 14938215
2 |Config: EUT + Suppert Equipment
Mode: BLEIM 2482MHz {Tx
Tested by: 24483 AL
145
95
8 85
&
275
<
2 .
o 65 : { { : : ; { ;
55l...Average Limit dBul¥m2 : 2 J ‘.'l “
m i TN T a 5 DAY b e o 'M,..,.«.....;...]
45'7 . o‘ g i -
35)
2.31 ' ) - ) 18, SMHA=z/ ) i ' ) 2.415
guency (GHz)
e tériz) AR Ref/Atin Det g Hode Sueen Pts Fange (BHz) FE4/UBU Ref/Bttn  Det fvg Mode Sueep Pts  #5upsMode  Position
Low CH BE - U_3BdB . TS5T 30915 29 Dec 2A15 Rev 9.5 A1 Moy 2823
Marker Frequency Meter Det 206808 Amp/Cbl DCCF Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading ACF (dB) (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB) (dBuVv/m) (dBuv/m) (dBuVv/m) (dB)
3mH
1 *2.39 58.49 Pk 32.1 -38.8 0 51.79 - - 74 -22.21 296 362 \
2 *2.376475 60.52 Pk 32.1 -38.8 0 53.82 - - 74 -20.18 296 362 \
3 *2.39 47.48 RMS 32.1 -38.8 2.1 42.88 54 -11.12 - - 296 362 \
4 *2.379809 48.61 RMS 32.1 -38.7 2.1 44.11 54 -9.89 - - 296 362 \
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14938215-E3V2 DATE: 2023-10-23
FCC ID: ABLSMA256E

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

.‘qrc)'\uwlwuur" B2-RDE-F 2023 Sep 26 21:85:25
25 -
Restricted Bondedge
- Project Number: 14338215
115 Canfig: EUT + Support Equipment
Mode: BLEIM 248@MHz 1Tx
Tested by: 24483 AL
185
95
- =11 STUSSUURSSSS SO0 S ——
3
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: Nﬁ‘ werage Limit C(dBuU/n
55 oo :
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45) e I\l3 - ‘j
] s ST S LTSS
2.46 2.563
[Fage C6Hz) BB Ref/Attn Dt fvg Hode p— Pts  #ups/Mode FRE4/UBU Ref/Bttn  Det fvg Mode Sueep Pts  #upsMode Pasition
| :2.46-2 563 =381/ 127/38 PERK - Bmsec(futo)  BBEA MAXH L F M 3 ur 1 (H to L 18§71 B de "
High CH BE - H_38dB TST 12746 22 Aug 2813 Rev 9.5 81 Moy 2823
Marker Frequency Meter Det 206808 Amp/Cbl DCCF Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading ACF (dB) (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB) (dBuVv/m) (dBuv/m) (dBuVv/m) (dB)
3mH
1 * 2.4835 64.5 Pk 324 -38.4 0 58.5 - - 74 -15.5 20 136 H
2 *2.483501 64.55 Pk 324 -38.4 0 58.55 - - 74 -15.45 20 136 H
3 *2.4835 47.15 RMS 324 -38.4 2.1 43.25 54 -10.75 - - 20 136 H
4 2.53318 48.32 RMS 325 -38.3 2.1 44.62 54 -9.38 - - 20 136 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14938215-E3V2 DATE: 2023-10-23
FCC ID: ABLSMA256E

VERTICAL RESULT

.‘,\I__C"\Q\HUUV B2-RDE-F 2823 Sep 28 21:16:13
25
Restricted Bondedge
s Project Number: 14938215
2 |Config: EUT + Suppert Equipment
Mode: BLEIM 248@MHz 1Tx
Tested by: 24483 AL
145
95
8 85
&
275
<
c_é
° 65
weroge Limit (dBulsn >
o5 " L‘;ﬂ i i j F=
R RTY N " PR Y S n 2 : oy i FYYymY v
45 3 4
35)
2.46 ' i . . 18, 3MHz/ 2.563
guency (GHz)
[Farge C6Hz) AR Ref/Atin Det g Hode Sueen Pts Fange (BHz) FE4/UBU Ref/Bttn  Det fvg Mode Sueep Pts  #upsMode Pasition
High CH BE - U_38dB.TST 38915 29 Dec 2815 Rev 9.5 81 Moy 2823
Marker Frequency Meter Det 206808 Amp/Cbl DCCF Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading ACF (dB) (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB) (dBuVv/m) (dBuv/m) (dBuVv/m) (dB)
3mH
1 *2.4835 59.15 Pk 324 -38.4 0 53.15 - - 74 -20.85 339 162 \
2 2.528531 60.23 Pk 32.5 -38.3 0 54.43 - - 74 -19.57 339 162 \
3 *2.4835 47.11 RMS 324 -38.4 2.1 43.21 54 -10.79 - - 339 162 \
4 *2.491974 48.09 RMS 32.5 -38.3 2.1 44.39 54 -9.61 - - 339 162 \
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14938215-E3V2
FCC ID: ASBLSMA256E

DATE: 2023-10-23

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

I?‘_AFRE Chamber B3-RDE-C 2823 Sep 15 B8:27:33
Radiated Emissions 3-Meters
S N S R S Configuration: EUT + Charger
Mode: BLETM 24B2MHz 1T
Tested By: 58828 EC
1868
& L 0
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= WC3E)/ I 1 PEK - o) GBI Mg 6-3Ehdngs 3: 18 W3/ 12/ PO - [ 260 Wi - e H
I?‘_AFRE Chamber B3-RDE-C 2823 Sep 15 B8:27:33
Radiated Emissions 3-Meters
S N S R S Configuration: EUT + Charger
Mode: BLETM 24B2MHz 1T
Tested By: 58828 EC
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REPORT NO: 14938215-E3V2 DATE: 2023-10-23
FCC ID: ABLSMA256E

RADIATED EMISSIONS

Marker Frequency Meter Det 226672 DCCF (dB) Gain/Loss Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading ACF (dB) (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) 3mH (dBuV/m) (dB)
1 *4.803979 58.23 PK2 34 0 -47.4 44.83 - - 74 -29.17 358 338 H
*4.80353 46.64 MAv1 34 2.1 -47.4 35.34 54 -18.66 - - 358 338 H
2 *4.805175 58.26 PK2 34 0 -47.5 44.76 - - 74 -29.24 177 321 \
*4.805169 46.65 MAv1 34 2.1 -47.5 35.25 54 -18.75 - - 177 321 \
3 7.206293 56.86 PK2 35.7 0 -46.4 46.16 - - - - 334 277 H
4 7.206665 57.01 PK2 35.7 0 -46.4 46.31 - - - - 175 195 \
5 9.615553 58.04 PK2 36.7 0 -45.76 48.98 - - - - 205 169 H
6 9.616125 58.36 PK2 36.7 0 -45.8 49.26 - - - - 135 243 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 14938215-E3V2 DATE: 2023-10-23
FCC ID: ASBLSMA256E

MID CHANNEL RESULTS

| 5 RE_Chember B3-RDE-C 2823 Sep |15 89:17:39
Radicted Emicsions 3-Meters
Configurat isn: EUT + Charger
L S S Mode: BLEIM 244BMHz 1T
Tested By: 53828 EC
186
& (=] . ...................
a H
3 i
~ EB ,,,,,,,,,,,,,,,,,,,
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T e e
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g Avg Limit (dBul/m)
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1 16 18
Freguency (GHz2
Renge (GHz) REAL/UBL Ref/fitn  Det fAvg Hode Suesp Pts  #3ups/Mode  Fozition [Ronge (GHz) REA/LBL Ref/btin  Det Avg Hode Suesp Ptz $5upsMode  Position
2 ik Y A Secltte B0 R DXk [ Weagm an P B e o iege b
| 5T RE_Chember B3-RDE-C 2823 Sep |15 B9:17:39
Radicted Emicsions 3-Meters
Configurat isn: EUT + Charger
L S S Mode: BLEIM 244BMHz 1T
Tested By: 53828 EC
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REPORT NO: 14938215-E3V2 DATE: 2023-10-23
FCC ID: ABLSMA256E

RADIATED EMISSIONS

Marker Frequency Meter Det 226672 DCCF (dB) Gain/Loss Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading ACF (dB) (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) 3mH (dBuV/m) (dB)
1 * 4.882556 57.55 PK2 34 0 -47.5 44.05 - - 74 -29.95 261 237 H
*4.885372 46.39 MAv1 34 21 -47.6 34.89 54 -19.11 - - 261 237 H
3 * 7.322965 57.35 PK2 35.7 0 -45.7 47.35 - - 74 -26.65 130 181 H
*7.320963 45.37 MAv1 35.7 21 -45.7 37.47 54 -16.53 - - 130 181 H
2 *4.8767 57.36 PK2 34 0 -47.5 43.86 - - 74 -30.14 187 170 \
*4.879903 46.35 MAv1 34 21 -47.59 34.86 54 -19.14 - - 187 170 \
4 *7.318494 57.05 PK2 35.7 0 -45.8 46.95 - - 74 -27.05 113 113 \
*7.320073 45.38 MAv1 35.7 21 -45.7 37.48 54 -16.52 - - 113 113 Vv
5 9.761104 57.37 PK2 36.9 0 -44.8 49.47 - - - - 208 126 Vv
6 9.762525 57.86 PK2 36.9 0 -44.8 49.96 - - - - 45 316 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 14938215-E3V2 DATE: 2023-10-23
FCC ID: ASBLSMA256E

HIGH CHANNEL RESULTS

| 5 RE_Chember B3-RDE-C 2823 Sep 15 1B:14:27
Rodiated Emissions 3-Meters
Configuration: EUT + Charger
L S S Mode: BLEIM 24BBMHz 1Tx
Tested By: 53828 EC
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| 5T RE_Chember B3-RDE-C 2823 Sep 15 1B:14:27
Rodiated Emissions 3-Meters
Configuration: EUT + Charger
L S S Mode: BLEIM 24BBMHz 1Tx
Tested By: 53828 EC
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REPORT NO: 14938215-E3V2 DATE: 2023-10-23
FCC ID: ABLSMA256E

RADIATED EMISSIONS

Marker Frequency Meter Det 226672 DCCF (dB) Gain/Loss Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading ACF (dB) (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) 3mH (dBuV/m) (dB)
1 *4.959943 58.58 PK2 34.1 0 -47.5 45.18 - - 74 -28.82 78 242 H
*4.959677 46.93 MAv1 34.1 21 -47.5 35.63 54 -18.37 - - 78 242 H
3 *7.438352 57.02 PK2 35.7 0 -46.26 46.46 - - 74 -27.54 279 333 H
* 7.439652 45.36 MAvV1 35.7 21 -46.13 37.03 54 -16.97 - - 279 333 H
2 *4.959731 58.22 PK2 34.1 0 -47.5 44.82 - - 74 -29.18 126 357 \
*4.963116 46.29 MAv1 34.1 21 -47.4 35.09 54 -18.91 - - 126 357 \
4 * 7.440467 57.46 PK2 35.7 0 -46.15 47.01 - - 74 -26.99 36 326 \
* 7.439993 45.64 MAv1 35.7 21 -46.1 37.34 54 -16.66 - - 36 326 Vv
5 9.920375 57.65 PK2 37 0 -45.2 49.45 - - - - 3 103 Vv
6 9.921012 57.36 PK2 37 0 -45.2 49.16 - - - - 169 196 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 14938215-E3V2
FCC ID: ABLSMA256E

DATE: 2023-10-23

10.2.2.

BLE (2Mbps)

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

1 e Chamber B2-RDE-F 2823 Sep 28 19:18: 36
25
Restricted Bondedge
15 Project Mumber: 14338215
2 |Contig: EUT + Support Equipment
Mode: BLEZM 2482MHz 1Tx
Tested by: 24483 AL
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e o 3 ot \.
35
2.31 18 . 5MH=/ 2.415
quency (GHz)
] FEUBU Rel/Attn  Det g fiode — Fts  Bupsifod=  Posit Range (@) L/ Rel/Btin  Det Avg e Sueep s Fowpa/tod:  Position
1:2.31-2.415 1HC-3B1/3H 127/3 PERK - Besec(huto) 8003 MAH 238 de L 481/ A 4 wr Frvg (R seclF 350 ATH. g8
bow CH BE — H 3BdB.TST 38315 29 Dec 2615 Rev 9.5 @1 May 20823
Marker Frequency Meter Det 206808 Amp/Cbl DCCF | Corrected Average Margin Peak PK Azimuth Height | Polarity
(GHz) Reading ACF (dB) (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuVv) (dB) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
3mH
1 *2.39 58.6 Pk 32.1 -38.8 0 51.9 - - 74 -22.1 238 326 H
2 * 2.386281 60.66 Pk 32.1 -38.7 0 54.06 - - 74 -19.94 238 326 H
3 *2.39 47.49 RMS 32.1 -38.8 4.96 45.75 54 -8.25 - - 238 326 H
4 *2.379114 48.38 RMS 32.1 -38.7 4.96 46.74 54 -7.26 - 238 326 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14938215-E3V2
FCC ID: ABLSMA256E

DATE: 2023-10-23

VERTICAL RESULT

.‘,\I__O'\cmuur B2-RDE-F 2823 Sep 28 19:23:27
25
Restricted Bondedge
s Project Number: 14338215
2 |Config: EUT + Suppert Equipment
Mode: BLEZM 2482MHz 1Tx
Tested by: 24483 AL
185
95|
8 85
=
75
~
2
T 65
55l...Average Limit Bulim2 : 2 ) J "
y PN TP TR M o~ ok TP W o TP RTEPPA R o) | '\,‘,,mw
: 4 3
45 RS )
35
2.31 18, SMHA=z/ 2.415
guency (GHz)
e tériz) BB Ref/Attn  Det fvg Hode - Pt Fange (BHz) FE4/UBU Ref/Bttn  Det fvg Mode Sueep Pts  #5upsMode  Position
Low CH BE - U_3BdB . TS5T 30915 29 Dec 2A15 Rev 9.5 A1 Moy 2823
Marker Frequency Meter Det 206808 Amp/Cbl DCCF Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading ACF (dB) (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB) (dBuVv/m) (dBuv/m) (dBuV/m) (dB)
3mH
1 *2.39 58.9 Pk 32.1 -38.8 0 52.2 - - 74 -21.8 307 376 \
2 * 2.364004 60.55 Pk 32.1 -38.8 0 53.85 - - 74 -20.15 307 376 \
3 *2.39 47.27 RMS 32.1 -38.8 4.96 45.53 54 -8.47 - - 307 376 \
4 *2.357323 48.73 RMS 32 -38.9 4.96 46.79 54 -7.21 - 307 376 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14938215-E3V2
FCC ID: ABLSMA256E

DATE: 2023-10-23

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

125

Chamber B2-RDE-F

Restricted Bondedge

Project Number: 14338215
Config: EUT + Support Equipment
Mode: BLEZM 248@MHz 1Tx

Tested by: 24489 AL

1B8dE

CdBull/m)

1T TS PN AT RO TR L L "I W TR TP YUY P APPTY YR AT A v
4
Gl
" e w
L T T T
2.46 T8, 3MH=z/ 2.563
Frequency (GHz)
Fange (6z) RE/UE Rel/Atin  Det fvg flode Seeen Pis  upafods  Position Fonge (6ikz) RE4/UBl RelAtin Dot fvg fode Sueen Pis  Foupafod  Position
12462 %3 NC-3BIM  12/B PR - Bmec(fsto)  BAE0  MAgH ey 13 o H |27 45263 WC-3H/M  12/8 AER Pur fg(BNS)  Busec(uto) G208 GHTA 25 dega 13]
High CH BE - H_3BdB.TST 12746 22 Aug 2819 Rev 9.5 81 May 2823
Wiarker Frequency Vieter Ber 206808 ACF (48) 3mA1 AmpICH! (@5 BCCF @8) Corrected Average Limit Viargin Feak Limit (@BuVim) PR Wargin Raimath Teight Fotarity
(GHz) Reading Reading (dBuVim) (dB) (dB) (Degs) (em)
(dBu) (d /Im)
1 +2.4835 62.3 Pk 4 384 0 33 74 “17.67 25 H
2 *2.483539 63. Pk .4 -38. 0 05 - - 74 -16.95 25 H
3 *2.4835 6. RMS 4 38, 2.96 34 54 866 - - 25 H
4 *2.499198 482 RMS 384 4.96 4731 54 6.6 25 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14938215-E3V2
FCC ID: ABLSMA256E

DATE: 2023-10-23

VERTICAL RESULT

125

Chonber B2-RDE-F

21:36:36

Restricted Bondedge
s Project Number: 14338215
2 |Config: EUT + Suppert Equipment
Mode: BLEZM 248@MHz 1Tx
Tested by: 24483 AL
185
95|
8 85
=
75
~
2
T 65
- .4. “% weroge Limit WA
bdatll " A T ' TTRRETPTRFTEN Ty Ty b i o i
3 4 —]
45 DI, D,,,, ,,,,,,,,,
35
2.46 0. 3MAz/ 2.563
guency (GHz)
[Farge C6Hz) BB Ref/Attn  Det fvg Hode - Pt Fange (BHz) FE4/UBU Ref/Bttn  Det fvg Mode Sueep Pts  #upsMode Pasition
High CH BE - U_38dB.TST 38915 29 Dec 2815 Rev 9.5 81 Moy 2823
Marker Frequency Meter Det 206808 Amp/Cbl DCCF Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading ACF (dB) (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB) (dBuVv/m) (dBuv/m) (dBuV/m) (dB)
3mH
1 *2.4835 58.13 Pk 324 -38.4 0 52.13 - - 74 -21.87 336 161 \
2 * 2.483655 60.8 Pk 32.4 -38.4 0 54.8 - - 74 -19.2 336 161 \
3 * 2.4835 47.35 RMS 32.4 -38.4 4.96 46.31 54 -7.69 - - 336 161 \
4 *2.497112 48.2 RMS 325 -38.4 4.96 47.26 54 -6.74 - 336 161 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection

Page 56 of 92

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






