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TEST REPORT

This revision completely replaces previous test report no. 24-05403-1 (see §1.8)
According to following Standards

Test Methods ANSI C63.4: 2014 -06
ANSI C63.10: 2013-06
Test specification FCC Rules: Code of Federal Regulations (CFR) no. 47

Part 15 Subpart C Section 15.247, 15.205, 15.203, 15.207, 15.209

Test plan: Technical specification Display LEONARDO OTS2 v4.0

Maximum Peak Output Power, FCC Section 15.247 (b) (1) Compliant
20dB Bandwidth & 99%, FCC Section 15.247 (a) (1) Compliant
Band-edge, FCC Section 15.247(d) Compliant
Number of Hopping Frequency and Dwell Time, FCC Section 15.247 (a)(1)(iii) Compliant
Frequency Separation, FCC Section 15.247 (a)(1) Compliant
Conducted Spurious Emissions, Section 15.247(d) Compliant
Radiated Spurious Emissions, FCC Section 15.205 (a), 15.209, 15.247(d) Compliant
Restricted Bands of Operation, Section 15.205 Compliant
Antenna Requirement/ Transmit Antenna, FCC Section 15.203 Compliant
Not applicable

AC Power Line Conducted Emissions, Section 15.207
(see par. 10.0)

Applicant’s name............................. : MTA S.p.A.
AdAreSS....cvvvveieeiieieeriiie e : Viale dell'Industria, 12 - 26845 Codogno (LO) - Italy
Manufacturer............cooeeeviiiieneennnnn, : MTAS.p.A.
AdAreSS....cvvvviiieeiieeeeriiie e : | Viale dell'Industria, 12 - 26845 Codogno (LO) - Italy
Device Under Test ............ccovvvvviennes :  Display LEONARDO OTS2
Date of issue..........c...occeveerinerennnne . 015t October 2024
Validity........coooooiiii :  See section 1.2
Author of Testreport ...................... : | Rudy Valent
Engineer/s ........ccoooviiiiiiiiiiiiinneennnnn, : Rudy Valent

Not Enrico.
Technical Manager/s (+ signature) : Enrico Not / ot Cofate 434367
Approved by (+ signature) ...  (abortony Manager | / e
Testing Laboratory ............c............. :  Emilab Srl a Socio Unico
AdAress.....cooovviiiiieeeeee : Via F.lli Solari 5/A — 33020 Amaro (UD) — Italy
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1.0 General Information

1.1 Testing Laboratory

Testing procedure and testing location:

Testing Laboratory:

Testing location / address...................: Emilab Srl a Socio Unico
Via F.lli Solari 5/A — 33020 Amaro (UD) — Italy
Tel +39 0433 468625
Fax +39 0433 494739
Email: info.emilab@applus.com

Participants: -

1.2 Sampling and Documentation

The samples and any specific hardware and software simulators and accessories, hereinafter called auxiliary apparatus
and the related information (samples and auxiliary apparatus) was delivered by customer under his own responsibility.
The results contained in this report reflect the results for this particular model and serial number tested in combination
with the auxiliary apparatuses. It is the responsibility of the manufacturer to ensure that all production models meet
the intent of the requirements detailed within this report. The laboratory takes no responsibility for the auxiliary
equipment and for the information provided by the customer. This report shall not be reproduced, except in full, without
the written approval of the Issuing testing Emilab laboratory.

EMILAB takes no responsibility for and will not assume liability for damages resulting from the reader's interpretation of
the reproduced material due to its placement and context.

1.3 Test specifications

Test performed according to:

Test plan Technical specification Display LEONARDO OTS2 v4.0
Number: TP010-23 rev.1
Revision date: 07/06/2024
Author: R. Nunnari

Test specification All compliance measurements have been carried out using the
procedures described in the standard ANSI C63.4-2014, ANSI C63.10-
2013, Section 15.31 of CFR47 Part 15 — Subpart A (General)

FCC Rules: Code of Federal Regulations (CFR) no. 47
Part 15 Subpart C Section 15.247, 15.205, 15.207, 15.209

Test Methods / Basic Standard ANSI C63.4: 2014-06
ANSI C63.10: 2013-06

TRF No. Emilab MD-23 rev.12 Emilab Srl — Amaro (UD) — Italy
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1.4 Test scheduling and general conditions

Scheduling:
Date of receipt of EUT .....ccccccviviiiiiiiiiiiinnns 1 18/04/2024
Date (s) of performance of tests.................. 1 23/04/2024 — 23/05/2024
EUT NUMDET ...uue s : 24LA00181/01 (normal product)
24LA00181/02 (EUT with external RF antenna connectors)
Environment Conditions: If not otherwise specified:

Temperature: 18-28 °C
Humidity: 20-90 %
Pressure: 86-106 kPa

1.5 Test case of final verdicts

The results consider the measurement uncertainty, where applicable, using the following
scheme

- test case does not apply to the test object : | N/A (Not Applicable)
- test object does meet the requirement...... :  Compliant or PASS

- test object does not meet the requirement :  Not Compliant or FAIL

1.6 Uncertainty

The reported expanded uncertainty of measurements is stated as the standard uncertainty of
measurement, multiplied by the coverage factor k=2, which for a normal distribution corresponding to a
coverage probability of approximately 95%.

1.7 Terms, definitions and abbreviations

With reference to IEC 60050-161

AC Alternating Current

ACK Acknowledgement

AFH Adaptive Frequency Hopping

ALSE Absorber-Lined Shielded Enclosure

AM Amplitude Modulation

AN Artificial Network

ASTM American Society for Testing & Material
AV Average Detector

BIT Burst Interval Time

BLE Bluetooth Low Energy

TRF No. Emilab MD-23 rev.12 Emilab Srl — Amaro (UD) — Italy
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BT Bluetooth
BU Before to use
BW Bandwidth
CCA Clear Channel Assessment
Ccw Continuous Wave
DAA Detect And Avoid
DC Direct Current
DFS Dynamic Frequency Selection
DMM Digital Multi Meter
DSSS Direct Sequence Spread Spectrum
DUT Device under Test
e.i.r.p. equivalent isotropically radiated power
e.r.p. effective radiated power
EMC Electromagnetic Compatibility
EMI Electromagnetic Interference
EUT Equipment under Test
FAR Fully Anechoic Room
FC Fault Condition
FFT Fast Fourier Transform
FG Function Generator
FHSS Frequency Hopping Spread Spectrum
FSC Functional Status Classification
GND Ground

HT20 High Throughput in @ 20 MHz channel
HT40 High Throughput in @ 40 MHz channel

I/0 Input/Output

IEC International Electrotechnical Commission
IP International Protection

ISM Industrial, Scientific and Medical

ISO International Organization for Standardization
LBT Listen Before Talk

LED Light Emitting Diode

LIN Local Interconnect Network

LISN Line Impedance Simulation Network

LPDA Logarithmic Periodic Dipole Antenna

LV Low Voltage

MCS Modulation Coding Scheme

MIMO Multiple Input, Multiple Output

MS/s Mega-Samples per second

MU Medium Utilization

NACK Not Acknowledged

OATS Open Air Test Site

ocC Operating Conditions

OFDM Orthogonal Frequency Division Multiplexing
OM Operating Mode

TRF No. Emilab MD-23 rev.12 Emilab Srl — Amaro (UD) — Italy



Arplus®

Emilab AT

0OB
oVvP
PA
PAS
PK
PLC
PM
ppm
PPS
PRF
PWM
RBW
QP
RE
RLAN
RF
RMS
RT

SAC
TEM
TL
TPC
Tx
VBW
VSWR
WLAN

Out Of Band

Overvoltage Protection
Power Amplifier

Power Amplifier System
Peak Detector
Programmable Logic Controller
Pulse Modulation

parts per million

Pulses Per Second

Pulse Repetition Frequency
Pulse Width Modulation
Resolution Bandwidth
Quasi-Peak Detector
Radiated Emission

Radio Local Area Network
Radio Frequency

Root Mean Square

Room Temperature
Receiver

Semi Anechoic Chamber
Transverse Electromagnetic
Threshold Level

Transmit Power Control
Transmitter

Video Bandwidth

Voltage Standing Wave Ratio
Wireless Local Area Network

TRF No. Emilab MD-23 rev.12
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1.8 Notes related to this revision

This revision to Test Report no. 24-05403-1 was prepared after the reports received by the company's
Radio-EMC certification experts, remarks received by email on September 18%, 2024, accepted and
implemented on October 01%t, 2024.

The following changes have been made:

e to avoid possible misunderstandings about the calibration date, especially when the month of
the equipment calibration due date coincides with the month of the test, the day has also been
added

Final considerations:

The changes made to the test report have no effect on the final judgment of the tests (Pass/Fail or
Compliant/Not Compliant outcome) because they are not changes that affect the procedures and execution
of the tests or the validity and compliance of the instruments used.

TRF No. Emilab MD-23 rev.12 Emilab Srl — Amaro (UD) — Italy
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2.1 Device description and setup information
These information are provided by the customer under his own responsibility

[0 T=TTo] 31 o] 3 [ :

Trade Mark....oocooviiiiiiiii e

Manufacturer ........oeevvviiiin e
Model/Type reference.......ccceeevvvevnieiieennnnn
Voltage. ...

LT[ (= 2| .

Number of samples tested ........ccccevveennnnnn:
Internal customer EUT Number..................:
Sample stage / level......cooeeiviiiiiiiiiiinnnnnndd
Hardware stage / level .....ccoeevivvvnieiiinnnnnn
Software stage / level..........oeeiiiiiiiinninnnnn?
Modification Stage .......ceeeeeeeeeeemmemmmemnnnnnennn

Operating Mode ........covviiviieiiiiiiinncecieeeeeend

TRF No. Emilab MD-23 rev.12

Touch Screen Instrument Panel

MNIA\

MTA S.p.A.
Display Leonardo OTS2
14.5 Vdc

S/N: 00002, batch: 054 (24LA00181/01)
S/N: 00008, batch: 054 (24LA00181/02)

1+1

MTA P/N: 6100552/12
Certification Phase and PV-PHASE
04.02.00.00

04.07.00.00

Mode 1: during the tests the EUT was powered at 14.5
Vdc. At the other side of the harness are connected a Load
Box, with analog loads, digital loads, CAN bus, LIN bus and
cameras, and a direct connection for ethernet bus.

Note: cameras are used for check video input of the EUT
during immunity test, during emission test all cameras were
not supplied, as required by the costumer.

CAN, LIN and Ethernet connection are continuously kept
active with auxiliary devices, connected with EUT trough
optical fiber. Optical converters for CAN bus and LIN bus
are supplied from the Laboratory, Optical converter for
Ethernet bus is supplied by the costumer.

Note: during radiated emissions tests, these devices are
kept outside the test chamber.

LIN communication is kept active with a “LIN simulator”
device, set in echo mode, Ethernet communication is kept
active with a counterpart device, similar to the EUT under
test and CAN communication was kept active with PC
software  “CANalyzer” with  configuration  named
“Leonardo_OTS2-RF_CAN_ID-LAB.cfg”, where are send all

Emilab Srl — Amaro (UD) — Italy
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the diagnostics info of the device under test:
[ ] o o B

mE =

T

RF module is configured with “Rf GUI Leonardo WiFi/BT
vl.2.1 CAN mode” software, for set type of
communication (BLE, BT or WiFi),
protocol and modulation:

G

transmit channel,

9 @

Harness type 1 (2500 mm)

/
Aucxiliary equipment provided by the applicant:
. Serial
Equipment Model Number Manufacturer
Power Supply 230Vac SGA60E _ )
to 12 Vdc/5A 12-P1]
WiFi Antenna
(for EUT with external - - -
RF connectors)
WiFi Antenna
(for EUT with external
RF connectors)
LIN Simulator - - MTA
RF tester (BT+WiFi) - - MTA
Ethernet Simulator - - MTA
Harness 2500 mm - - MTA
Latitude n° MTA
Laptop 3540 1313 DELL
. VN1630 007113-
USB-CAN interface A 588503 VECTOR
EUT Fixture - - MTA

Emilab Srl — Amaro (UD) — Italy
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Ethernet Optical
Converters TJA1101 = SN545028 EMC Tools
Fthemet Optical  TiA1101  SNs45027  EMCTools
onverters

2.2 Deviation from the specified conditions

Deviation from the specified conditions: N/A

2.3 Channel list

Bluetooth
Frequency band [MHz]: 2400 — 2483.5
Channel Fr?ﬂlll_s]cy Channel Frt{e&t:e;;cy Channel Fr?ﬂ:;']cy Channel Frt{e&t:e;;cy

0 2402 20 2422 40 2442 60 2462
1 2403 21 2423 41 2443 61 2463
2 2404 22 2424 42 2444 62 2464
3 2405 23 2425 43 2445 63 2465
4 2406 24 2426 44 2446 64 2466
5 2407 25 2427 45 2447 65 2467
6 2408 26 2428 46 2448 66 2468
7 2409 27 2429 47 2449 67 2469
8 2410 28 2430 48 2450 68 2470
9 2411 29 2431 49 2451 69 2471
10 2412 30 2432 50 2452 70 2472
11 2413 31 2433 51 2453 71 2473
12 2414 32 2434 52 2454 72 2474
13 2415 33 2435 53 2455 73 2475
14 2416 34 2436 54 2456 74 2476
15 2417 35 2437 55 2457 75 2477
16 2418 36 2438 56 2458 76 2478
17 2419 37 2439 57 2459 77 2479
18 2420 38 2440 58 2460 78 2480
19 2421 39 2441 59 2461 - -

TRF No. Emilab MD-23 rev.12 Emilab Srl — Amaro (UD) — Italy
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2.4 Test modes and Channel details

Bluetooth

Test Description

Maximum Peak Output Power, FCC Section 15.247 (b) (1)

Band-edge, FCC Section 15.247(d)

20dB Bandwidth & 99%, FCC Section 15.247 (a) (1)

Number of Hopping Frequency and Dwell Time, FCC Section
15.247 (a)(1)(iii)

Frequency Separation, FCC Section 15.247 (a)(1)

Conducted Spurious Emissions, FCC Section 15.247(d)

Radiated Spurious Emissions, FCC Section 15.205 (a), 15.209,
15.247(d)

Restricted Bands of Operation, Section 15.205

Antenna Requirement/ Transmit Antenna, FCC Section 15.203

TRF No. Emilab MD-23 rev.12

ACCREDIA

L'ENTE ITALIANO DI ACCREDITAMENTO

LAB N° 0986 L

Channel Frequency

2402 / 2441 / 2480

2402 / 2480
and Hopping

2402 / 2441 / 2480

Hopping

Hopping

2402 / 2441 / 2480

Worst case detected
during Max Peak Output
Power test
Worst case detected
during Max Peak Output
Power test

:&

FCC Test Firm Registration #: 375156

Modulation

GFSK
/4 DQPSK
8DPSK
GFSK
/4 DQPSK
8DPSK
GFSK
/4 DQPSK
8DPSK
GFSK
/4 DQPSK
8DPSK
GFSK
/4 DQPSK
8DPSK
GFSK
/4 DQPSK
8DPSK

Page 13 of 79
Report Ref.
No. 24-05403-2

Data Rate

1Mbps (BR)
2Mbps (EDR)
3Mbps (EDR)
1Mbps (BR)
2Mbps (EDR)
3Mbps (EDR)
1Mbps (BR)
2Mbps (EDR)
3Mbps (EDR)
1Mbps (BR)
2Mbps (EDR)
3Mbps (EDR)
1Mbps (BR)
2Mbps (EDR)
3Mbps (EDR)
1Mbps (BR)
2Mbps (EDR)
3Mbps (EDR)

Emilab Srl — Amaro (UD) — Italy
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3.0 Maximum Conducted Output Power —Test Conditions

Technician | Rudy Valent

Table No. | TEST: Maximum Peak Output Power, FCC Section 15.247 (b) (1) \

Method ANSI C63.10: 2013-06, par. 7.8.5 \

Parameters required prior to the test  Laboratory Ambient Temperature 18 to 28 °C
Relative Humidity Less or equal to 80 %

Parameters recorded during the test Laboratory Ambient Temperature 21 -24°C
Relative Humidity 34-45%

Date (s) of test execution 23/04/2024 — 02/05/2024

Supplementary information:
- Test performed on EUT 24LA00181/02

- Conducted Test, executed at Bluetooth antenna output (50ohm, SMA) connected to the Spectrum
Analyser through an attenuator (30 dB)

- EUT powered at 14.5 Vdc
- EUT Operating Mode: Mode 1
- Spectrum analyser settings setup:

o Detector: Peak
e RBW: 3MHz and VBW=3MHz
e Trace mode: Max Hold

- Test executed with the following settings:

¢ BR mode with modulation GFSK on channel 0, 39 and 78
e EDR mode with modulation ©/4 DQPSK on channel 0, 39 and 78
e EDR mode with modulation 8DPSK on channel 0, 39 and 78

3.1 Test Equipment Used — Maximum Conducted Output Power
Calibration

Id. Number Equipment Model Manufacturer date Interval
EL092016 EMI Receiver ESW44 Rohde&Schwarz 23-Feb-2024 1 year
ELO46111 Dual DC Power Supply CPX400D TTi 10-Oct-2023 1 year

) . 02-May-2023 1 year
EL117019 RF Cable SLU26-35M35M-01.00M Timesmicrowave 02-May-2024 1 year
EL082315 Attenuator 30dB PE7087-30 - 03-May-2023 1 year
EL109018 DataLogger T/UR HL-1D Rotronic 29-May-2023 1 year
EL089216 HS-CAN Optical converter 050 EMC TOOLS NA
EL089316 HS-CAN Optical converter 050 EMC TOOLS NA
EL075814 LIN Optical converter 090 EMC TOOLS NA
EL075914 LIN Optical converter 090 EMC TOOLS NA

3.2 Auxiliary Equipment — Maximum Conducted Output Power

Id. Number Equipment Model Manufacturer Callc:);a:lon Interval

EL119519 Signal Generator MG3693A Anritsu 06-Oct-2023 1 year

TRF No. Emilab MD-23 rev.12 Emilab Srl — Amaro (UD) — Italy
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3.3 Setup — Maximum Conducted Output Power

EUT D Spectrum Analyzer

3.4 Requirements — Maximum Conducted Output Power

FCC Section 15.247

(b) The maximum peak conducted output power of the intentional radiator shall not exceed the following:
(3) 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.

TRF No. Emilab MD-23 rev.12 Emilab Srl — Amaro (UD) — Italy
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3.5 Results — Maximum Conducted Output Power

The result of the test is: PASS.
See the details in the charts/tables of the following paragraphs (see the worst case in bold text).

Modulation Ff:::::(:y Output Power Limit Margin
mode (MHz2) (dBm) (dBm) (dB)
2402.0 8.9 30.0 21.1
GFSK 2441.0 9.1 30.0 20.9
2480.0 9.3 30.0 20.7
2402.0 7.9 30.0 22.1
/4 DQPSK 2441.0 8.1 30.0 21.9
2480.0 8.4 30.0 21.6
2402.0 8.3 30.0 21.7
8DPSK 2441.0 8.4 30.0 21.6
2480.0 8.6 30.0 21.4
Channel Frequency: 2402 MHz, (GFSK)
e e [ seean =
® Att 25dB  SWT 1.01 ms vB‘:vh BMQ; Mode Auto Sweep Frequency 2.4020000 GHz

Input 1AC PS On  Notcl
TDF Input1 "ATTENUATOR 30DB ELO82315_2023" 'CABLES\CABLE EL1 17019_2023" "Cable MIA 2024"

M 990 dom
— S —
f——" | TTT——
| T
CF 2,402 GHz 1001 pts '00.0 kHz, Span 7.0 MHz
Measuring... NNNNNENEN ==3
PN
Channel Frequency: 2441 MHz, (GFSK)
Multiview = Receiver Spectrum B .
Ref Level 20.00 d&m ® RBW 3 MHz
® Att 25dB SWT 1.01ms VBW 3MHz Mode Auto Sweep Frequency 2.4410000 GHz
Input 1AC PS On  Notch  OFf
TDF Inputi "ATTENUATOR 30DB ELO82315_2023","CABLES\CABLE EL117019_2023","Cable MTA 2024"
M 91 dom
o
] T
S e
.

.

— —
CF 2,441 GHz 1001 pts '00.0 kHz, Span 7.0 MHz

Moasuring... NINNNNE <. e

10:07:52 AM 05/02/2024

TRF No. Emilab MD-23 rev.12 Emilab Srl — Amaro (UD) — Italy
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Channel Frequency: 2480 MHz, (GFSK)

Multiview = Receiver B3 spectrum [ ] .

Ref Level 20.00 dBm ® RBW 3 MHz
© At 2506 SWT 1L0lms VBW 3NHz Mode Ao Sweep Frequency 2.4800000 GHz
h

Input 1AC PS on N of
TDF Inputi "ATTENUATOR 30DB EL082315_20: BLES\CABLE EL117019_202:

101] 9.34 dBm|
N 2.48018180 GHz
10 -
EE————— ]
] | —————

0 ||

10

20

=0
-4
-s0
-0
70
[CF 2.48 GHz 1001 pts 00.0 KHiz, Span 7.0 MHz

Measuring... ENENNENER = Hame

10:09:41 AW 05/02/2024

Channel Frequency: 2402 MHz, (/4 DQPSK)

Multiview - Receiver [ spectrum B .

Ref Level 20,00 d&m ©RBW 3 MHz

© Att 25dB SWT 1.0ims VBW 3MHz Mode Auto Sweep Frequency 2.4020000 GHz
Tnput 1AC PS On  Notch  OFf

TOF nput1 "ATTENUATOR 3008 EL0B2315_2023" ' CABLES\CA

BLE EL117019_2023" "Cable MTA 2024"

M1[1] 7.93 dBm|
2.40183220 GHz

[CF 2.402000005 GHz 1001 pts 00.0 Kz, Span 7.0 MHz
Measuring... NENENNEEN o e

oz

00:47:22 AV 05/02/2024

Channel Frequency: 2441 MHz, (n/4 DQPSK)

Multiview = Receiver B3 spectrum B .

Ref Level 20.00 dBm ® RBW 3 MHz
- At 2548 SWT 1.01ms VBW 3MHz Mode Ao Sweep Frequency 2.4410000 GHz
Input 1AC PS On  Notch Of
TDF ]nEuti “ATTENUATOR 30DB ELO82315_2023" "CABLES\CABLE EL117019_2023" "Cable MTA 2024"
1[1] 8.08 dBm|
2.44097900 GHz
0 ‘;
T ) e
| e T —— |
0
i ——
|t ——
10
20
-0
40
-0
-0
0
CF 2.441 GHz 1001 pts 00.0 kHz,

[ |

09:49:21 AV 05/02/2024
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Channel Frequency: 2480 MHz, (n/4 DQPSK)

Multiview = Receiver B3 spectrum [ ] .

Ref Level 20.00 dam © RBW 3MHz

© At 2506 SWT 1L0lms VBW 3NHz Mode Ao Sweep Frequency 2.4800000 GHz
Input 1AC PS On  Notch Off
TDF Input1 "ATTENUATOR 30DB ELO82315_2023" "CABLES\CABLE EL117019_2023","Cable MTA 2024"
1[1] 8.41 dBm|
2.47999300 Gz
0 A
.S
W/—Wwﬂ—/ [ —

e |

[CF 2.48 GHz 1001 pts 00.0 Kz,

measuring...  [INNNNENNR B

09:53:15 A 05/02/2024

Channel Frequency: 2402 MHz, (8DPSK)

Multiview = Receiver B3 spectrum [ ]
Ref Level 20.00 dBm ® RBW 3 MHz
At 2506 SWT 1L0lms VBW 3NHz Mode Ao Sweep Frequency 2.4020000 GHz
Input 1AC PS On  Notch Off
TDF Inputi "ATTENUATOR 30DB ELO82315_2023" "CABLES\CABLE EL117019_2023" "Cable MTA 2024"
101] 8.26 dBm|
2.40202100 GHz
" A

b

] I B

v\//‘"”‘/\'// \\N

CF 2.402 GHz 1001 pts 00.0 KHiz, Span 7.0 MHz

Measuring... NENENENER -, e

09:42:43 A 05/02/2024

Channel Frequency: 2441 MHz, (8DPSK)

Multiview - Receiver [ spectrum B .

Ref Level 20.00 d&m ©RBW 3 MHz
© Att 25dB SWT 1.0ims VBW 3MHz Mode Auto Sweep Frequency 2.4410000 GHz
Tnput 1AC PS o oft

Notch
TDF Input1 "ATTENUATOR 30DB ELO82315_2023" " CABLES\C)

ABLE EL117019_2023" "Cable MIA 2024"

M1[1] .37 dBm
2.44103500 GHz|

10 poz

A
| s T——

° o

M ]

-1

20

-0

0

-0

-0

-

CF2.441 GHz 1001 pts 00.0 Kz, Span 7.0 MHz

Measuring... NENNNNEEN & e

00:44:21 AM 05/02/2024
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Channel Frequency: 2480 MHz, (8DPSK)

Multiview = Receiver B3 spectrum [ ] .

Ref Level 20.00 dBm ® RBW 3 MHz

© At 2506 SWT 1L0lms VBW 3NHz Mode Ao Sweep Frequency 2.4800000 GHz
Input 1AC PS On  Notch Off

TDF Input1 "ATTENUATOR 30DB ELO82315_2023" "CABLES\CABLE EL117019_2023","Cable MTA 2024"

1] 8.57 dBm
2.48007690 GHz|
10 [
| T RSN e M S
[ o] R
E———
newe I

° ] P
| s

10

20

=0
-40
-0
-0
70
CF2.98 Griz 001 pts 00.0 Kz, Span 7.0 MHz

Measuring... ENNNNENER e

09:45:31 AM 05/02/2024
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4.0 Bandwidth —Test Conditions

Technician | Rudy Valent

Table No.  TEST: 20dB Bandwidth & 99%, FCC Section 15.247 (a) (1) \

Method ANSI C63.10: 2013-06, par. 6.9 \

Parameters required prior to the test  Laboratory Ambient Temperature 18 to 28 °C
Relative Humidity Less or equal to 80 %

Parameters recorded during the test Laboratory Ambient Temperature 23 °C
Relative Humidity 50 %

Date (s) of test execution 06/05/2024

Supplementary information:
- Test performed on EUT 24LA00181/02

- Conducted Test, executed at Bluetooth antenna output (50ohm, SMA) connected to the Spectrum
Analyser through an attenuator (30 dB)

- EUT powered at 14.5 Vdc

- EUT Operating Mode: Mode 1

- Spectrum analyser settings setup:

Mode: automatic spectrum analyzer tools

Detector: Peak

Trace mode: max hold (over last 10 sweeps)

RBW: 100 kHz and VBW=3xRBW

- Test executed with the following settings:
¢ BR mode with modulation GFSK on channel 0, 39 and 78

e EDR mode with modulation ©/4 DQPSKon channel 0, 39 and 78
e EDR mode with modulation 8DPSK on channel 0, 39 and 78

4.1 Test Equipment Used — Bandwidth

Id. Number Equipment Model Manufacturer Calz);'::lon Interval
EL092016 EMI Receiver ESW44 Rohde&Schwarz 23-Feb-2024 1 year
ELO46111 Dual DC Power Supply CPX400D TTi 10-Oct-2023 1 year
EL117019 RF Cable SLU26-35M35M-01.00M Timesmicrowave 02-May-2024 1 year
EL082315 Attenuator 30dB PE7087-30 - 02-May-2024 1 year
EL109018 DataLogger T/UR HL-1D Rotronic 29-May-2023 1 year
EL089216 HS-CAN Optical converter 050 EMC TOOLS NA
EL089316 HS-CAN Optical converter 050 EMC TOOLS NA
EL075814 LIN Optical converter 090 EMC TOOLS NA
EL075914 LIN Optical converter 090 EMC TOOLS NA

4.2 Auxiliary Equipment — Bandwidth

Id. Number Equipment Model Manufacturer Callc:);a:lon Interval

EL119519 Signal Generator MG3693A Anritsu 06-Oct-2023 1 year

TRF No. Emilab MD-23 rev.12 Emilab Srl — Amaro (UD) — Italy
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4.3 Setup — Bandwidth

EUT [ ]

Spectrum Analyzer

4.4 Requirements — Bandwidth

FCC Section 15.247

(a) Operation under the provisions of this Section is limited to frequency hopping and digitally modulated intentional
radiators that comply with the following provisions:

(1) Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum of 25 kHz or the
20 dB bandwidth of the hopping 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. The system shall hop to channel frequencies that are selected at the system hopping rate from
a pseudo randomly ordered list of hopping frequencies. Each frequency must be used equally on the average by each
transmitter. The system receivers shall have input bandwidths that match the hopping channel bandwidths of their
corresponding transmitters and shall shift frequencies in synchronization with the

TRF No. Emilab MD-23 rev.12 Emilab Srl — Amaro (UD) — Italy
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4.5 Result — Bandwidth

The 20dB bandwidth is used to verify conformity to the channel separation requirement (see par. 6.4.1.2).
See the details in the charts/tables of the following paragraphs.

20 dB 99%

Cha““e:d':_l’eq“e“cy Bandwidth Bandwidth
(MHz) (MH2) (kH2)
2402.0 1.1 975.2
GFSK 2441.0 1.1 975.3
2480.0 11 975.2
2402.0 13 1168.0
/4 DQPSK 2441.0 13 1169.7
2480.0 13 1169.9
2402.0 14 1195.2
8DPSK 2441.0 1.4 1195.9
2480.0 1.4 1196.4

Modulation mode

Channel Frequency: 2402 MHz, (GFSK) — 20 dB Bandwidth.

MultiView Spectrum .
Ref Level 15.00 d8m © RBW 100 kHz
® Att 15dB SWT 10.1 ms ® VBW 300kHz Mode Sweep Frequency 2.4020000 GHz

Input 1AC PS Off  Notl Off
TDF Inputi "ATTENUATOR 30DB ELO82315_2023.TDF","CABLES\CABLE EL117019_2023 TDF" "CABLE MTA 2024.TDF"

1 Frequency Sweep

ol M1[1] 8.33 dBm|

10 — 2.402000000 GHzZ

CF 2.402 GHz 10001 pts 00.0 kHz, Span 3.0 MHz.
2 Marker Table

M1 1 2.402 GHz 8.33 dBm dB

T 1 2.40143576 GHz -11.69 dBm ndB down BW

T2 1 2.40254985 GHz -11.67 dém Q Factor

Measuring... ENNNNEEER

06:51:20 PM 05/06/2024

Channel Frequency: 2402 MHz, (GFSK) — 99% Bandwidth.

MultiView Spectrum .
Ref Level 15.00 d8m © RBW 100 kHz
® Att 15dB SWT 10.1 ms ® VBW 300kHz Mode Sweep Frequency 2.4020000 GHz

Input 1AC PS Off  Notch Off
TDF Inputi "ATTENUATOR 30DB ELO82315_2023.TDF","CABLES\CABLE EL117019_2023.TDF","CABLE MTA 2024.TDF"

1 Occupied Bandwidth

ol M1[1] 8.33 dBm|
e 2.402000000 GHz

T TN

CF 2.402 GHz 10001 pts 300000.0 dB Span 3.0 MHz.
2 Marker Table
M1 1 2.402 GHz 8.33 dBm Occ Bw 975.224241177 kHz

T 1 2.40150623 GHz -8.04 dBm Occ Bw Centroid 2.401993842 GHz
T2 1 2.402481454 GHz -7.95 dBm Occ Bw Freq Offset -6.158246734 kHz

veosuring... NNNNNNNN < e [ECUGNEN RSN

07:22:19 PM 05/06/2024
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Channel Frequency: 2441 MHz, (GFSK) — 20 dB Bandwidth.

Multiview = Spectrum .
Ref Level 15.00 dBm ® RBW 100 kHz

© Att 1508 SWT 10.1ms @ VBW 300kHz Mode Sweep Frequency 2.4410000 GHz
Input 1AC PS Off  Notch Off

TDF Inputi "ATTENUATOR 30DB ELO82315_2023.TDF". " CABLES\CABLE EL117019_2023 TDF","CABLE MTA 2024.TDF"

1 Frequency Sweep

W1 MI[1] 8.56 dBm

T 5 4T000000 Gz

;i Tk i
50
50
70
-0
CF2.441 GHz 10001 pts 00.0 kHiz, Span 3.0 MHz
2 Marker Table
Mt 1 2.441 GHz 8.56 dBm ndB 20.0 dB
T 1 2.44043576 GHz -11.46 dBm ndB down BW 1.11 MHz
12 1 2.44154985 GHz -11.42 dBm Q Factor 2191.0

weasuring... NENNNNE <. e NSO RN

07:05:19 M 05/06/2024

Channel Frequency: 2441 MHz, (GFSK) — 99% Bandwidth.

Multiview = Spectrum .
Ref Level 15.00 dBm ® RBW 100 kHz

© Att 1508 SWT 10.1ms @ VBW 300kHz Mode Sweep Frequency 2.4410000 GHz
Input 1AC PS Off  Notch Off

TDF Inoutt "ATTENUATOR 30DB ELO82315_2023.TDF","CABLES\CABLE EL117019_2023 TDF","CABLE MTA 2024.TDF"

1 Occupied Bandwidth

W1 MI[1] 8.56 dBm
e 2.441000000 GHz

- o L T T n
CF 2.441 GHz 10001 pts 300000.0 dB, Span 3.0 MHz
2 Marker Table
M1 1 2.441 GHz 8.56 dBm Occ Bw 975.291547094 kHz
T1 1 2.440506171 GHz -7.76 dBm Occ Bw Centroid 2.440993816 GHz
T2 1 2.441481462 GHz -7.67 dBm Occ Bw Freq Offset -6.183716707 kHz.
Measuring. A ind
o e
07:32:43PM 05/06/2024
Channel Frequency: 2480 MHz, (GFSK) — 20 dB Bandwidth.
MultiView Spectrum .
Ref Level 15.00 dBm ® RBW 100 kHz
° Att 15dB SWT 10.1ms ® VBW 300kHz Mode Sweep Frequency 2.4800000 GHz
Input 1AC PS Off  Notch of
TDF [nputi "ATTENUATOR 30DB ELO82315_2023.TDF","CABLES\CABLE EL117019_2023 TDF" "CABLE MTA 2024.TDF"

M1 mi[1] 8.87 dBm)
10

W\mﬁ‘\ 2.480000000 GHz
o
. M

—40
) skt ETRTN VTN
50
50
70
-0
CF2.48 GHiz 10001 pts 00.0 kHiz, Span 3.0 MHz
2 Marker Table

[ 1 2.48 GHz 8.87 dBm ndB 20.0dB

T 1 2.47943576 GHz -11.10 dBm ndB down BW 1.11 MHz

12 1 2.48054955 GHz -11.15 dBm Q Factor 2226.6

Measuring...

= mo
o (RN R

07:13:43PM 05/06/2024
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Channel Frequency: 2480 MHz, (GFSK) — 99% Bandwidth.

Multiview = Spectrum .
Ref Level 15.00 dBm ® RBW 100 kHz

© Att 1Sd5 SWT 10,1 ms @ VBW 300kHz Mode Sweep Frequency 2.4800000 GHz
Input 1AC PS Off  Notch Off

TDF Inoutt "ATTENUATOR 30DB ELO82315_2023.TDF"," CABLES\CABLE EL117019_2023 TDF","CABLE MTA 2024.TDF"

1 Occupied Bandwidth

M1 mi[1] 8.88 dBm)
— 2,480000000 GHz

FWTVITR R Lo

-0
-0
70
-0
CF2.48 GHz 10001 pts 500000.0 dB, Span 3.0 Mz
2 Marker Table

[ 1 2.48 GHz 8.88 dBm Occ Bw 975.186050257 kHz

Tt 1 2.479505987 GHz -7.45 dem Occ Bw Centroid 2.47999358 GHz

T2 i 2480481173 GHz -7.38 dbm Occ Bw Freq Offeet -6.419927008 kiz

meosuing... NNNNNNNEN . e NRSIEN  [NREVN

07:42:46 PM 05/06/2024

Channel Frequency: 2402 MHz, (n/4 DQPSK) — 20 dB Bandwidth.

MultiView Spectrum .
Ref Level 15.00 d8m © RBW 100 kHz

® Att 15dB  SWT 10.1ms ® VBW 300kHz Mode Sweep Frequency 2.4020000 GHz
Tnput 1AC PS Off  Notch o

TOF Input "ATTENUATOR 30DB EL022315_2023. TDF" "CABLES\CABLE EL117019_2023.TDF","CABLE MTA 2024.TDF"

1 Frequency Sweep 1Pk Ma

mi[1] 4.88 dBm|
o T 2.402000000 GHz
e

| =g T

CF 2.402 GHz 10001 pts 00.0 kHz, Span 3.0 MHz
2 Marker Table

[ 1 2.402 GHz 4.88 dBm ndg 20.0 dB

Ti 1 2.40133227 GHz -15.13 dBm ndB down BW 1.30 MHz

T2 1 2.40263534 GHz -14.98 d8m Q Factor 1843.3

veosuring... NNNNNNNN < e [ESUGREN RSN

06:49:22 PM 05/06/2024

Channel Frequency: 2402 MHz, (n/4 DQPSK) — 99% Bandwidth.

MultiView Spectrum .
Ref Level 15.00 d8m © RBW 100 kHz

® Att 15dB SWT 10.1 ms ® VBW 300kHz Mode Sweep Frequency 2.4020000 GHz
Tnput 1AC PS Off  Notch off

TOF Input "ATTENUATOR 30DB EL022315_2023. TDF" "CABLES\CABLE EL117019_2023.TDF","CABLE MTA 2024.TDF"

1 Occupied Bandwidth 1Pk Ma

mi[1] 4.94 dBm|
o T 2.402000000 GHZ
I —

TN Y
7 e
‘ WM "Mwmw«w% ‘ s

CF 2.402 GHz 10001 pts 300000.0 dB Span 3.0 MHz.
2 Marker Table

M1 1 2.402 GHz 4.94 dBm Occ Bw 1.168047343 MHz

T1 1 2,401404975 GHz -6.25 dBm Occ Bw Centroid 2.401988998 GHz

T2 1 2.402573022 GHz -5.20 dBm Occ Bw Freq Offset -11.001517416 kHz

Measuring... ENNNNEEER

07:19:20 PM 05/06/2024
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Channel Frequency: 2441 MHz, (n/4 DQPSK) — 20 dB Bandwidth.

MultiView Spectrum .
Ref Level 15.00 d8m © RBW 100 kHz
® Att 15dB SWT 10.1 ms ® VBW 300kHz Mode Sweep Frequency 2.4410000 GHz
put 1AC PS Off  Notch o
TOF Input "ATTENUATOR 30DB EL022315_2023. TDF","CABLES\CABLE EL117019_2023.TDF" "CABLE MTA 2024.TDF"
1 Frequency Sweep 1Pk Ma
mi[1] 5.21 dBm|

it e

P M
/ -
e i

2.441000000 GHzZ

CF 2.441 GHz 10001 pts 00.0 kHz, Span 3.0 MHz
2 Marker Table

[ 1 2.441 GHz 5.21 dBm ndg 20.0 dB

Ti 1 2.44033197 GHz -14.84 dBm ndB down BW 1.30 MHz

T2 1 2.44163534 GHz -14.81 d8m Q Factor 1872.8

Measuring...

07:02:31PM 05/06/2024

Channel Frequency: 2441 MHz, (n/4 DQPSK) — 99% Bandwidth.

MultiView Spectrum .
Ref Level 15.00 d8m © RBW 100 kHz
® Att 15dB SWT 10.1 ms ® VBW 300kHz Mode Sweep Frequency 2.4410000 GHz
Tnput 1AC PS Off  Notch o
TOF Input "ATTENUATOR 30DB EL022315_2023. TDF" "CABLES\CABLE EL117019_2023.TDF" "CABLE MTA 2024.TDF"
1 Occupied Bandwidth 1Pk Ma;
mi[1] 5.19 dBm|

10 W 2.441000000 GHZ

; ~ —
/£ LN
/ AN

o
N e W

NG

CF 2.441 GHz 10001 pts 300000.0 dB, Span 3.0 MHz
2 Marker Table

M1 1 2.441 GHz 5.19 dBm Occ Bw 1.16973243 MHz

T1 1 2.440404582 GHz -6.16 dBm Occ Bw Centroid 2.440989448 GHz

12 1 2.441574315 GHz. -5.10 dBm Occ Bw Freq Offset -10.551536723 kHz

Channel Frequency: 2480 MHz, (n/4 DQPSK) — 20 dB Bandwidth.
MultiView Spectrum .

Ref Level 15,00 dBm © RBW 100 kHz
® Att 15dB  SWT 10.1 ms ® VBW 300kHz Mode Sweep Frequency 2.4800000 GHz
Input 1AC PS Off  Notch
TOF Input1 "ATTENUATOR 30DB EL082315_2023.TDF"."CABLES\CABLE EL117019_2023 TDF"."CABLE MTA 2024.TDF"
1 Frequency Sweep 1Pk May
mi[1] 5.55 dBm)
o T 2,480000000 GHz
o .

- ~
. i A\
/ ™,
WM M%h g .

CF 2.48 GHz 10001 pts 00.0 kHz, Span 3.0 MHz
2 Marker Table

[ 1 2.48 GHz 5.55 dBm ndB 20.0 dB
T 1 2.47933377 GHz -14.29 dBm ndB down BW 1.30 MHz
12 1 2.48063564 GHz -14.41 dBm Q Factor 1905.0

meosuring... NENNNNEN . e [REOEE  NSSRN

07:11:55 M 05/06/2024
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Channel Frequency: 2480 MHz, (n/4 DQPSK) — 99% Bandwidth.

MultiView Spectrum .
Ref Level 15.00 d8m © RBW 100 kHz
® Att 15dB SWT 10.1 ms ® VBW 300kHz Mode Sweep Frequency 2.4800000 GHz
put 1AC PS Off  Notch o
TOF Input1 "ATTENUATOR 30DB EL0S2315_2023.TDF" "CABLES\CABLE EL117019_2023.TDF","CABLE MTA 2024.TDF"
1 Occupied Bandwidth a;
mi[1] 5.54 dBm|
e iR 2.480000000 GHz
. i o v T
-10
20 \\m
” ey pC—
by
-0
-0
70
-0
CF2.48 GHz 10001 pts 300000.0 dB Span 3.0 MHz
2 Marker Table
M1 1 2.48 GHz 5.54 dBm Occ Bw 1.16989812 MHz
T 1 2.479404231 GHz -5.75 dBm Occ Bw Centroid 247998918 GHz
12 1 2.480574129 GHz -4.81 dBm Occ Bw Freq Offset -10.820002232 kiHz

Measuring... ENNNNEEER

07:40:08 PM 05/06/2024

Channel Frequency: 2402 MHz, (8DPSK) — 20 dB Bandwidth.

MultiView Spectrum .
Ref Level 15.00 d8m © RBW 100 kHz
® Att 15dB  SWT 10.1ms ® VBW 300kHz Mode Sweep Frequency 2.4020000 GHz
Tnput 1AC PS Off  Notch o
TOF Input "ATTENUATOR 30DB EL022315_2023. TDF" "CABLES\CABLE EL117019_2023.TDF","CABLE MTA 2024.TDF"
1 Frequency Sweep 1Pk Ma
mi[1] 5.01 dBm|
1 W 2.402000000 GHZ
o ==
el T | -

. 7 AN
, / A

. Ww"/
LY ,.,M . S
mwwwww il o

CF 2.402 GHz 10001 pts 00.0 kHz, Span 3.0 MHz
2 Marker Table

[ 1 2.402 GHz 5.01 dBm ndg 20.0 dB

Ti 1 2.40132507 GHz -15.04 dBm ndB down BW 1.35 MHz

T2 1 2.40267103 GHz -15.00 d8m Q Factor 1784.6

monsuring... WONNNE .~z R R

06:45:01 PM 05/06/2024

Channel Frequency: 2402 MHz, (8DPSK) — 99% Bandwidth.

Multiview = Spectrum .
Ref Level 15.00 dBm ® RBW 100 kHz

© At 1508 SWT 10.1ms @ VBW 300kHz Mode Sweep Frequency 2.4020000 GHz
Input 1AC PS Off  Notch Off

TDF Inoutt "ATTENUATOR 30DB ELO82315_2023.TDF","CABLES\CABLE EL117019_2023 TDF","CABLE MTA 2024.TDF"

1 Occupied Bandwidth

mi[1] 4.97 dBm)
2.402000000 GHz

o Pl N T

CF 2.402 GHz 10001 pts 300000.0 dB, Span 3.0 MHz
2 Marker Table

[ 1 2.402 GHz 4.97 dBm Occ Bw 1.195151178 MHz

T1 1 2.401408146 GHz -6.53 dBm Oce Bw Centroid 2.402005722 GHz

T2 1 2402603298 GHz -4.93 dBm Occ Bw Freqg Offset 5.721989687 kHz

a0
a5

Measuring... NNNNNENEN % 2

07:16:35 M 05/06/2024
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Channel Frequency: 2441 MHz, (8DPSK) — 20 dB Bandwidth.

Multiview = Spectrum .
Ref Level 15.00 dBm ® RBW 100 kHz

© Att 1508 SWT 10.1ms @ VBW 300kHz Mode Sweep Frequency 2.4410000 GHz
Input 1AC PS Off  Notch Off

TDF Inputi "ATTENUATOR 30DB ELO82315_2023.TDF". " CABLES\CABLE EL117019_2023 TDF","CABLE MTA 2024.TDF"

1 Frequency Sweep

mi[1] 5.26 dBm|
o 2.441000000 GHz

CF2.441 GHz 10001 pts 00.0 kHiz, Span 3.0 MHz
2 Marker Table

Mt 1 2.441 GHz 5.26 dBm dB 20.0 dB

T 1 2.44031967 GHz -14.73 dBm ndB down BW 1.35 MHz

12 1 2.44167193 GHz -14.70 dBm Q Factor 1805.1

T

06:50:28 PM 05/06/2024

Channel Frequency: 2441 MHz, (8DPSK) — 99% Bandwidth.

MultiView = Spectrum .
Ref Level 15.00 dBm © RBW 100 kHz
* Att 15dB  SWT 10.1 ms ® VBW 300kHz Mode Sweep Frequency 2.4410000 GHz
Input 1AC PS Off  Notch Off
TDF Input1 "ATTENUATOR 30DB ELO82315_2023.TDF" "CABLES\CABLE EL117019_2023 TDF","CABLE MTA 2024.TDF"
1 Occupied Bandwidth
Mi[1] 5.22 dBm|
o M 2.441000000 GHz|

CF 2.441 GHz 10001 pts 300000.0 dB, Span 3.0 MHz
2 Marker Table
Mi 1 2.441 GHz 5.22 dBm Occ Bw 1.195885289 MHz
T 1 2.440407437 GHz -6.26 dBm Occ Bw Centroid 2.441005379 GHz
T2 1 2441603322 GHz -4.76 dBm Occ Bw Freq Offset 5.379439139 kiHz
Meosuring... e o

07:25:36 PM 05/06/2024

Channel Frequency: 2480 MHz, (8DPSK) — 20 dB Bandwidth.

Multiview = Spectrum .
Ref Level 15.00 dBm ® RBW 100 kHz
o Att 1548 SWT 10.1ms ® VBW 300KkHz Mode Sweep Frequency 2.4800000 GHz
Input 1AC PS Off  Notch of
TDF [nputi "ATTENUATOR 30DB ELO82315_2023.TDF","CABLES\CABLE EL117019_2023 TDF" "CABLE MTA 2024.TDF"
1 Frequency Sweep 1Pk Ma
Mi[1] 5.58 dBm|
o T 2.480000000 GHZ|
R
. R
™ et s
-

. Pl iy
/ AN

M T i 4 e e T

"
40 L i T
50
50
70
-0
CF2.48 GHiz 10001 pts 00.0 kHiz, Span 3.0 MHz
2 Marker Table
[ 1 2.48 GHz 5.58 dBm ndB 20.0 dB
T 1 2.47932387 GHz -14.54 dBm ndB down BW 1.35 MHz
12 1 2.48067073 GHz -14.45 dBm Q Factor 18413

weasuring... NN e [ESTESEN S

07:08:24 M 05/06/2024
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Channel Frequency: 2480 MHz, (8DPSK) — 99% Bandwidth.

MultiView * Spectrum .
Ref Level 15.00 dBm © RBW 100kH:
o At 1S SWT 10.1ms ® VBW 300kHz Mode Sweep Frequency 2.4800000 GHz
Input 1AC PS Off  Notch Off
TDF [nputi "ATTENUATOR 30DB ELO82315_2023.TDF","CABLES\CABLE EL117019_2023 TDF" "CABLE MTA 2024.TDF"
1 Occupied Bandwidth
MI[1] 5.51 dBm
o T 2,480000000 GHZ|
o ey Pl b
T ol < o

CF 2.48 GHz 10001 pts 300000.0 dB, Span 3.0 MHz
2 Marker Table

Mt 1 2.48 GHz 5.51 dBm Occ Bw 1.196421643 MHz

T1 1 2.479406711 GHz -6.00 dBm Oce Bw Centroid 2480004921 GHz

T2 1 2.480603132 GHz -4.45 dBm Occ Bw Freqg Offset 4.921395745 kHz

meosuring... NENNNNNN . e RSOSSN NSSRIN

07:36:13PM 05/06/2024
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5.0 Band-edge Compliance —Test Conditions

Technician | Rudy Valent

Table No. TEST: Band-edge, FCC Section 15.247(d) \

Method ANSI C63.10: 2013-06, par. 6.10.4 \

Parameters required prior to the test  Laboratory Ambient Temperature 18 to 28 °C
Relative Humidity Less or equal to 80 %

Parameters recorded during the test Laboratory Ambient Temperature 22 -23°C
Relative Humidity 52-50 %

Date (s) of test execution 06/05/2024 — 07/05/2024

Supplementary information:
- Test performed on EUT 24LA00181/02;
- Conducted Test, executed at Bluetooth antenna output (50ohm, SMA) connected to the Spectrum
Analyser through an attenuator (30 dB);
- EUT powered at 14.5 Vdc;
- EUT Operating Mode: Mode 1;
- Spectrum analyser settings setup:
e Detector: Peak,
e RBW: 100 kHz and VBW=300 kHz
e Trace mode: Max Hold (over last 100 sweeps),
- Test executed with the following settings:
BR mode with modulation GFSK on channel 0 and 78
EDR mode with modulation ©/4 DQPSKon channel 0 and 78
EDR mode with modulation 8DPSK on channel 0 and 78
BR mode with modulation GFSK in Hopping Mode
EDR mode with modulation n/4 DQPSK in Hopping Mode
EDR mode with modulation 8DPSK in Hopping Mode

5.1 Test Equipment Used — Band-edge Compliance

Calibration

Id. Number Equipment Model Manufacturer date Interval
EL092016 EMI Receiver ESW44 Rohde&Schwarz 23-Feb-2024 1 year
ELO46111 Dual DC Power Supply CPX400D TTi 10-Oct-2023 1 year
EL117019 RF Cable SLU26-35M35M-01.00M Timesmicrowave 02-May-2024 1 year
EL082315 Attenuator 30dB PE7087-30 - 02-May-2024 1 year
EL109018 DatalLogger T/UR HL-1D Rotronic 29-May-2023 1 year
EL089216 HS-CAN Optical converter 050 EMC TOOLS NA
EL089316 HS-CAN Optical converter 050 EMC TOOLS NA
EL075814 LIN Optical converter 090 EMC TOOLS NA
EL075914 LIN Optical converter 090 EMC TOOLS NA

5.2 Auxiliary Equipment — Band-edge Compliance

Id. Number Equipment Model Manufacturer Call(:)ara:lon Interval

EL119519 Signal Generator MG3693A Anritsu 06-Oct-2023 1 year
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5.3 Setup — Band-edge Compliance

EUT D Spectrum Analyzer

5.4 Requirements — Band-edge Compliance

FCC Section 15.247

(d) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the intentional
radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the
highest level of the desired power, based on either an RF conducted or a radiated measurement, provided
the transmitter demonstrates compliance with the peak conducted power limits. If the transmitter complies
with the conducted power limits based on the use of RMS averaging over a time interval, as permitted under
paragraph (b)(3) of this section, the attenuation required under this paragraph shall be 30 dB instead of 20
dB. Attenuation below the general limits specified in § 15.209(a) is not required. In addition, radiated
emissions which fall in the restricted bands, as defined in § 15.205(a), must also comply with the radiated
emission limits specified in § 15.209(a) (see § 15.205(c)).
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5.5 Results — Band-edge Compliance

The amplitude of spurious emissions is lower than 20 dBc, thus the result of the test is: PASS.
See the details in the charts/tables of the following paragraphs (see the worst case in bold text).

Hopping OFF
. Frequency of
Modulation I\l:d"aex ﬁ:egnnal Max Signal Max OOB Difference Limit
mode (If',le)CV (dBm) signal (dBc) (dBc)
(MHz)
GFSK 2401.9 8.5 2396.6 44.2 20.0
2480.0 9.1 2486.5 45.4 20.0
2401.9 5.5 2399.8 42.0 20.0
n/4 DQPSK 2479.8 6.4 2485.7 43.4 20.0
2401.9 5.5 2398.7 41.6 20.0
8DPSK 2479.8 5.6 2485.1 42.13 20.0
Channel Frequency: 2402 MHz, (GFSK)
MultiView Spectrum .
o ?Eg:"e' - Guz;a?g o SWT 20ms o VBW 300 ﬁgi Mode Auto Snesp  Gount 100/100 Frequency 2.4500000 GHz

PS Off  Not
TDF Input1 "ATTENUATOR 30DB ELO82315_2023.TDF", " CABLES\CABLE EL117019_2023.TDF","CABLE MTA 2024"

D2[1]  -44.20 dB
-5.280 MHz
. w1 MI1[1]___ 8.51 dBm.

2.401850 GHz|

|
}
20
30 j
ol Lo
STV SR IS FSRY RPTPRRY IS FONOYY oA A A A o bl b A et s ity M It p A A A A
b

2.35GHz

1001 pts 20.0 MHz,

aoted ey RS IS

10:25:32 PM 05/07/2024

Channel Frequency: 2480 MHz, (GFSK)

Multiview = Spectrum .
Ref Level 20.00 dBm ® RBW 100 kHz
Att

20dB ® SWT 30 ms ® VBW 300kHz Mode Auto Sweep Count 100/100 Frequency 2.4500000 GHz
Input 1AC PS Off  Notch off

TOF Input1 "ATTENUATOR 30DB ELO82315_2023.TDF"."CABLES\CABLE EL117019_2023 TDF"."CABLE MTA 2024

1 Frequency Sweep

D2[1] -45.43 dB|
6.530 MHz
) e MI[1]__ 0.00 dBm
n 2.479970 GHz
' \
}\
-0 ( \
20 )
- | ]
02
g s VP WA WAV T ST P T W0 A WA gl A i \Mwm_wmw k/\w«‘*»w\ s e, e s M 4o
-s0
60
70 [l
R
2.35 GHz 1001 pts 20.0 MHz, 2.55 GHz
ot mmmmm - ooy [EEEN

10:28:48 PM 05/07/2024
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Channel Frequency: 2402 MHz, (/4 DQPSK)

MultiView Spectrum .
Rel Level 20.00 dBm ® RBW 100 kH:
® A 2048 @ SWT 30 ms @ VBW 500 kHz Mode Auto Sweep  Count 100/100 Frequency 2.4500000 GHz

Inpu( Off  Notch
TOF s "ATTENUAT OR, 3005 ELOSSRLS, 2023 TDF" cmzLEs\cABLE EL117019_2023 TDF' "CABLE MTA 2024"
1 Frequency Sweep

MI[1]  5.50 dBm
2.401850 GHz,

10 D2[1]__-41.99 dB.
i -2.040 MH|

2.35GHz 1001 pts 20.0 MHz, 2.55 GHz

aoted sy RGN S

10:21:24 PM 05/07/2024

Channel Frequency: 2480 MHz, (/4 DQPSK)

MultiView Spectrum .
Rel Level 20.00 dBm ® RBW 100 kH:

® A 2048 @ SWT 30 ms @ VBW 500 kHz Mode Auto Sweep  Count 100/100 Frequency 2.4500000 GHz
Inpu( Notch

off
TOF s "ATTENUAT OR, 3005 ELOSSRLS, _2023.TDF" cmzLEs\cABLE EL117019_2023 TDF' "CABLE MTA 2024"

MI[1] 636
2.479770 GHz|
10 ; D2[1]___-43.39 dB.

Bm|

'h 5,890 M|
o
" H
‘ ‘
20
w0 I ]
e i} | Pt pon A g N S M AP Aty [ A i

2.35GHz 1001 pts 20.0 MHz, 2.55 GHz

aoted ey RGN IS

10:23:04 PM 05/07/2024

Channel Frequency: 2402 MHz, (8DPSK)

MultiView Spectrum .
Rel Level 20.00 dBm ® RBW 100 kH:

° A 2048 @ SWT 30 ms @ VBW 500 Kt Mode Auto Swieep Count 100/100 Frequency 2.4500000 GHz
Inpu( Off

Off  Notch
TOF s "ATTENUAT OR, 3008 ELOSSRLS, 2023 TDF" "CABLES\CABLE EL117019_2023.TDF","CABLE MTA 2024"
1 Frequency Sweep

D2[1]  -41.58 dB

-3.140 MHz,
10 MI1[1]___5.54 dBm.
2.401850 GHz|

2.35GHz 1001 pts 20.0 MHz, 2.55 GHz

aoted o cuer JEGEN IS

10:17:03PM 05/07/2024
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Channel Frequency: 2480 MHz, (8DPSK)

Multiview = Spectrum .
Ref Level 20.00 dBm ® RBW 100 kHz

Att 20dB ® SWT 30 ms ® VBW 300kHz Mode Auto Sweep Count 100/100 Frequency 2.4500000 GHz
Input 1AC PS Off  Notch Off

TDF [nputi "ATTENUATOR 30DB ELO82315_2023.TDF" "CABLES\CABLE EL117019_2023 TDF","CABLE MTA 2024"

1 Frequency Sweep

D2[1]  -42.13 dB
5.330 MH:
© M1[1] dBr
e 2.479770 GHz|
D h
-10
) \
-20
» [ \
02
e AT TNt A e i, A A n oM AR A JM’VWJ \1 At AN A At A P NPl o At
-s0
-60
70
T -
2.35GHz 1001 pts 20.0 Mz

Aborted  NRNNNNENR

10:18:33 PM 05/07/2024
Hopping ON

Frequency of

Max Signal Max OOB Difference Limit

(dBm) signal (dBc) (dBc)
(MHz)
2394.4 44.6 20.0
2484.4 44.7 20.0
2395.9 43.7 20.0
2518.3 41.4 20.0
2384.7 40.6 20.0
2486.8 42.5 20.0

Max Signal
Frequency
(MHz)

Modulation
mode

GFSK 2469.2 9.2
n/4 DQPSK 2468.8 6.4

8DPSK 2477.2 6.2

Hopping Mode — Lower Frequency (GFSK)

Multiview = Spectrum .
Ref Level 20.00 dBm ® RBW 100 kHz

- At 2008 SWT 2ms @ VBW 300kHz Mode Auto Swesp Count 100/100 Frequency 2.4500000 GHz
1Inj 1AC PS Off  Notch ff

TDF it1 "ATTENUATOR 30DB ELO82315 2023 TDF""CABLES\CABLE EL117019_2023.TDF","CABLE MTA 2024 TDF"

D2[1]  -44.62 dB
-74.790 MHz|
; mi MI[1]  9.19 dB

: il

CF 2.45 GHz 1001 pts 20.0 MHz, Span 200.0 MHz
aborted  NENENEEN o Y

11:06:05 PM 05/07/2024
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Hopping Mode — Upper Frequency (GFSK)

MultiView Spectrum .
Ref Level 20.00 dBm © RBW 100 kHz

© Att 20dB SWT 2ms ® VBW 300kHz Mode Auto Sweep Count 100/100 Frequency 2.4500000 GHz
Input 1AC PS  Off Notch oft

TDF Inputt "ATTENUATOR 30DB ELO82315_2023.TDF"."CABLES\CABLE EL117019_2023 TDF","CABLE MTA 2024.TDF"

1 Frequency Sweep

D2[1]  -44.67 dB
15.240 MHz
10 | MI[1]  9.19 dB

: il

A ] SR BSURUN I

CF 2.45 GHz 1001 pts 20.0 MHz, Span 200.0 MHz

— amreer
=5 zanene

Aborted

11:06:38 PM 05/07/2024

Hopping Mode — Lower Frequency (n/4 DQPSK)

MultiView Spectrum .

Ref Level 20,00 dBm ® RBW 100 kHz

© At 20dB SWT 2ms ® VBW 300kHz Mode Auto Sweep Count 100/100 Frequency 2.4500000 GHz
Input 1AC PS Off  Notch Of

TOF [nputl “"ATTENUATOR 30DB ELO82315_2023.TDF" "CABLES\CABLE EL117019_2023 TDF","CABLE MTA 2024.TDF"

1 Frequency Sweep

D2[1] -43.68 dB|
o it o
. AR AN ARHIARAAATA

T ll" ’l\ TV \'\ | ‘v

T T W VS NV

{

CF 2.45 GHz 1001 pts 20.0 MHz, Span 200.0 MHz

aoted - cuor JEEGEN IS

10:57:57 PM 05/07/2024

Hopping Mode — Upper Frequency (r/4 DQPSK)

MultiView Spectrum .
Ref Level 20.00 dBm ® RBW 100 kHz
© At 20dB SWT 2ms  VBW 300kHz Mode Auto Sweep Count 100/100 Frequency 2.4500000 GHz

1AC PS  Off Notch off
t1 “ATTENUATOR 30DB ELO82315_2023.TDF","CABLES\CABLE EL117019_2023.TDF"," CABLE MTA 2024.TDF"
iency Sweep

D2[1] 2141 dB
o SR
. AR MO AR AT
T ll" ’l\ RLNAM \'\ | ‘v
-

Ao I A A oAt fore ]

|

CF 2.45 GHz. 1001 pts 20.0 MHz, Span 200.0 MHz
Aborted  NENNEEEEN = M2

10:58:25 PM 05/07/2024
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Hopping Mode — Lower Frequency (8DPSK)

Multiview = Spectrum .
Ref Level 20.00 dBm ® RBW 100 kHz

® Att 20dB  SWT 2ms ® VBW 300kHz Mode Auto Sweep Count 100/100 Frequency 2.4500000 GHz
Input 1AC PS Off  Notch off

TOF Input1 "ATTENUATOR 30DB EL082315_2023.TDF"."CABLES\CABLE EL117019_2023 TDF"."CABLE MTA 2024"
1 Frequency Sweep

D2[1]  -40.62 dB
92,490 MHz|
10 MI[1] 622 dBm

2.477170 GHz|

Wil

=
=

. M{M M'/\MM Iy WLW%MM

CF 2.45 GHz 1001 pts 20.0 MHz, Span 200.0 MHz

wworted - *zo [N

10:49:34 PM 05/07/2024

Hopping Mode — Upper Frequency (8DPSK)

MultiView Spectrum .
Ref Level 20.00 dBm © RBW 100 kHz

“ Att 20dB  SWT 2ms ® VBW 300kHz Mode Auto Sweep Count 100/100 Frequency 2.4500000 GHz
Input 1AC PS  Off Notch oft

TOF Input1 "ATTENUATOR 30DB EL082315_2023.TDF" "CABLES\CABLE EL117019_2023 TDF"."CABLE MTA 2024
1 Frequency Sweep

D2[1]

9.6:
10 M1[1] 6.22 dBm

: {M\P{M L WW@MM |

Wil

=
=

CF 2.45 GHz 1001 pts 20.0 MHz, Span 200.0 MHz

Reocy  ENEEEEEE o e

10:50:23 PM 05/07/2024
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6.0 Hopping Verifications —Test Conditions

Technician | Rudy Valent
Table No.  TEST:

Number of Hopping Frequency and Dwell Time, FCC Section 15.247 (a)(1)(iii) \
Frequency Separation, FCC Section 15.247 (a)(1)
Method ANSI C63.10: 2013-06, par. 7.8.2, 7.8.3 and 7.8.4 \
Parameters required prior to the test  Laboratory Ambient Temperature 18 to 28 °C
Relative Humidity Less or equal to 80 %
Parameters recorded during the test Laboratory Ambient Temperature 23 -24°C
Relative Humidity 45 -50 %
Date (s) of test execution 08/05/2024 — 09/05/2024

Supplementary information:
- Test performed on EUT 24LA00181/02;

- Conducted Test, executed at Bluetooth antenna output (50ohm, SMA) connected to the Spectrum
Analyser through an attenuator (30 dB);

- EUT powered at 14.5 Vdc;
- EUT Operating Mode: Mode 1;
- Spectrum analyser settings setup:

o Detector: Peak
e RBW: 100 kHz and VBW=300 kHz
e Trace mode: Max Hold (over 100 sweeps)

- Test executed with the following settings:

¢ BR mode with modulation GFSK, Hopping with DH1, DH3 and DH5 packet types;
¢ EDR mode with modulation ©/4 DQPSK, Hopping with DH1, DH3 and DH5 packet types;
e EDR mode with modulation 8DPSK, Hopping with DH1, DH3 and DH5 packet types;

6.1 Test Equipment Used — Hopping Verifications

Id. Number Equipment Model Manufacturer Cal::;ta::lon Interval
EL092016 EMI Receiver ESW44 Rohde&Schwarz 23-Feb-2024 1 year
ELO46111 Dual DC Power Supply CPX400D TTi 10-Oct-2023 1 year
EL117019 RF Cable SLU26-35M35M-01.00M Timesmicrowave 02-May-2024 1 year
EL119019 RF Cable SKBL-2M-LOW Mini-Circuits 07-Nov-2023 1 year
EL082315 Attenuator 30dB PE7087-30 - 02-May-2024 1 year
EL109018 DataLogger T/UR HL-1D Rotronic 29-May-2023 1 year
EL089216 HS-CAN Optical converter 050 EMC TOOLS NA
EL089316 HS-CAN Optical converter 050 EMC TOOLS NA
EL075814 LIN Optical converter 090 EMC TOOLS NA
EL075914 LIN Optical converter 090 EMC TOOLS NA

6.2 Auxiliary Equipment — Hopping Verifications

Id. Number Equipment Model Manufacturer CallclI)ara:lon Interval

EL119519 Signal Generator MG3693A Anritsu 06-Oct-2023 1 year
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6.3 Setup — Hopping Verifications

EUT D Spectrum Analyzer

6.4 Requirements — Hopping Verifications

FCC Section 15.247

(a) Operation under the provisions of this Section is limited to frequency hopping and digitally modulated
intentional radiators that comply with the following provisions:

(1) Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum of
25 kHz or the 20 dB bandwidth of the hopping 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. The system shall hop to
channel frequencies that are selected at the system hopping rate from a pseudo randomly ordered list of
hopping frequencies. Each frequency must be used equally on the average by each transmitter. The system
receivers shall have input bandwidths that match the hopping channel bandwidths of their corresponding
transmitters and shall shift frequencies in synchronization with the transmitted signals.

(iii) Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels. 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. Frequency hopping systems may avoid or suppress
transmissions on a particular hopping frequency provided that a minimum of 15 channels are used.
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6.5 Results — Hopping Verifications

6.5.1 Number of Hopping Channels — Hopping Verifications

Section 15.247 (a)(1)(iii) Frequency hopping systems in the 2400 - 2483.5 MHz band shall use at least 15
channels.

The result of the test is: PASS.
See the details in the charts/tables of the following paragraphs (see the worst case in bold text).

Modulation Number of .
Limit

mode channels
GFSK 79 > 15
/4 DQPSK 79 > 15
8DPSK 79 > 15

Modulation GFSK

Frequency 2.4400000 GHz

CF 2.4 GHz 1001 pts 8.4 MHz, Span 84.0 MHz

Aborted  NNNNNNEEN o e

Modulation n/4 DQPSK

CF 2.4 GHz 1001 pts 8.4 MHz, Span 84.0 MHz

Aborted  NNNNNNENN o e

10:31:59 PM 05/08/2024
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Modulation 8DPSK
MultiView = Receiver B spectrum B .

Ref Level 15,00 dBm ® RBW 100 kHz

© At 20dB SWT 1.02ms ® VBW 300kHz Mode Auto Sweep Count 100/100 Frequency 2.4400000 GHz
Input 1AC PS On  Notch Off

TDF [nputl “"ATTENUATOR 30DB ELO82315_2023.TDF" "CABLES\CABLE EL117019_2023 TDF","CABLE MTA 2024.TDF"

1 Frequency Sweep

10 12[1] -4.14 dBm
N A RA AR A AR R RN RRTHE 7w FAR G HFFEH FETRR D AC F TR NPT RRET TG b F T PREFR A 50 95 L 5 7 4w FT5 FEA
o AT T T L W
Jvavv T vlkulvigi lV|‘(~\|1¥ “ Vuyvvw[l“wvv lj ”|“|y|vv U”yr|y\(wlwm|vv |yw|vv T
oo \n

aborted  NNNNNNEE . 20

10:21:21 PM 05/08/2024
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6.5.2 Channels Separation — Hopping Verifications

Section 15.247 (@) (1) 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.

The result of the test is: PASS.

See the details in the charts/tables of the following paragraphs (see the worst case in bold text).

Measured Channel Measured 20 dB Applicable
Modulation mode Channellwli-ll-equency Separation Bandwidth Minrnlzum Limit

(MHz) (kHz) (MHz2) (kHz)

2402.0 1002.8 1.1 370.0

GFSK 2441.0 997.6 1.1 370.0
2480.0 998.9 1.1 370.0

2402.0 996.3 1.3 433.3

n/4 DQPSK 2441.0 1015.6 1.3 433.3
2480.0 1007.9 1.3 433.3

2402.0 999.3 1.4 450.0

8DPSK 2441.0 1002.3 1.4 450.0
2480.0 1012.4 1.4 450.0

(*) Measures were collected at paragraph 4.4.1

Channel Frequency: 2402 MHz, (GFSK)

MultiView = Receiver B spectrum B .
Ref Level 20.00 dBm ® RBW 100 kHz
- At 250B @ SWT 2ms @ VBW 300kiiz Mode Auto Sweep Count 100/100 Frequency 2.4020000 GHz
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Channel Frequency: 2441 MHz, (GFSK)
MultiView = Receiver B spectrum B .

Ref Level 20.00 dBm © RBW 100 kHz

© Att 25dB ® SWT 2ms ® VBW 300kHz Mode Auto Sweep  Count 100/100 Frequency 2.4410000 GHz
Input 1AC PS  On Noth  Off

TOF Inputi "ATTENUATOR 30DB EL082315_2023 TDF" ' CABLES\CABLE EL117019_2023.TDF"." CABLE MTA 2024.TDF

D2[1] 0.01 dB
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Channel Frequency: 2480 MHz, (GFSK)
MultiView = Receiver B spectrum B .

Ref Level 20,00 dBm © RBW 100 kHz
© Att 25dB ® SWT 2ms ® VBW 300kHz Mode Auto Sweep  Count 100/100 Frequency 2.4800000 GHz
Input 1AC PS ff
TOF Input1 "ATTENUATOR 30DB EL082315_2023.TDF"

On  Notch of
" CABLES\CABLE EL 117019 2023 TDF"."CABLE MTA 2024 TDF"

MI[1] 8.88 dBm
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Channel Frequency: 2402 MHz, (n/4 DQPSK)
MultiView = Receiver B spectrum B .

Ref Level 20.00 dBm © RBW 100 kiiz
oAt 2545 @ SWT 2ms ® VBW 300kHz Mode Auto Sweep Count 100/100 Frequency 2.4020000 GHz
Input AC PS  On  Notd
TOF Input1 “ATTENUATOR 30DB ELOS2315_2023.TDF "CABLES\CABLE EL1 170192023 TDF CABLE MTA 2024.TDF"
1 Frequency Sweep 1
D2(1] 00 dg|
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° ey R by i
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Channel Frequency: 2441 MHz, (n/4 DQPSK)

MultiView = Receiver B spectrum B .
Ref Level 20.00 dBm ® RBW 100 kHz
° Att 25dB @ SWT 2ms @ VBW 300kHz Mode Auto Sweep Count 100/100 Frequency 2.4410000 GHz

Input 1AC PSS  On Notch of
TDF Inputi "ATTENUATOR 30DB ELO82315_2023.TDF","CABLES\CABLE EL117019_2023 TDF" "CABLE MTA 2024.TDF"

1 Frequency Sweep

D2[1] -0.58 dB|
| 1.01560 MHz
10 Mi[1] 5.37 dBm)
i 0o 2.44098060 GHz
W"’ﬁ\\m T

Iy

ror

CF 2.441 GHz

1001 pts

00.0 kHz,
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MultiView Receiver

Ref Level 20,00 d8m
© Att 25d8

Input 1AC PS  On Notd off
TDF Inputi "ATTENUATOR 30DB ELO82315_2023.TDF","CABLES\CABLE EL117019_2023 TDF" "CABLE MTA 2024.TDF"

B spectrum

© RBW 100 kHz
© SWT 2ms ® VBW 300 kHz

Channel Frequency: 2480 MHz, (/4 DQPSK)

Mode Auto Sweep  Count 100/100

Measuring...

Frequency 2.4800000 GHz

D2[1]

Mi[1]
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5.80 dBm.
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CF 2.48 GHz
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00.0 kHz,
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Channel Frequency: 2402 MHz, (8DPSK)

Measuring...

Span 3.0 MHz

MultiView = Receiver B spectrum B .
Ref Level 20.00 dBm ® RBW 100 kHz
o Att 25dB @ SWT 2ms @ VBW 300kHz Mode Auto Sweep Count 100/100 Frequency 2.4020000 GHz

Input 1AC PS  On Notch of
TDF Inputi "ATTENUATOR 30DB ELO82315_2023.TDF","CABLES\CABLE EL117019_2023.TDF" "CABLE MTA 2024.TDF"

1 Frequency Sweep

D2[1] -0.02 dB|
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M b2 2.40199630 GHz|
’ o T
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Channel Frequency: 2441 MHz, (8DPSK)
MultiView = Receiver B spectrum B .

Ref Level 20.00 dBm © RBW 100 kHz

- Ant 2505 ® SWT 2ms  VBW 300kiiz Mode Auto Sweep Count 100/100 Frequency 2.4410000 GHz
Input 1AC PS  On Noth  Off
e

M1[1] 5.46 dBm)

2.44098900 GHz

10 D2[1] 0.03 d8

D2 " -1.00230 MHz|

| e A

U AT ST

CF 2.441 GHz 1001 pts 00.0 kHz, Span 3.0 MHz

weosuring... NENNNNN . e [REREE NSRRI
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Channel Frequency: 2480 MHz, (8DPSK)
MultiView = Receiver B spectrum B .

Ref Level 20.00 dBm © RBW 100 kHz
© Att 25dB ® SWT 2ms ® VBW 300kHz Mode Auto Sweep  Count 100/100 Frequency 2.4800000 GHz
Input 1AC PS  On Noth  Off

" CABLES\CABLE EL117019_2023.TDF""CABLE MTA 2024 TDF"

TDF Input] "ATTENUATOR 30DB EL0S2315_2023.TDF"

mi[1] 5.66 dBm|
2.47999580 GHz

10 . D2[1] 0.13 dB.
-1.01240 MHz|

CF 2.48 GHz 1001 pts 00.0 kHz, Span 3.0 MHz
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6.5.3 Dwell Time — Hopping Verifications

Section 15.247 (a)(1)(iii) Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels. 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.

The result of the test is: PASS.

See the details in the charts/tables of the following paragraphs (see the worst case in bold text).

[LTT] [N]
[LTT x N]
. Channel Lenght of Number of Occupancy
e Frequency Transmission  Transmissions in a Och'lpancy Time Limit
mode " . Time
(MHz) Time 31.6s interval (*) (ms) (ms)
(us) (79Hopp Ch*0.4)
GFSK — DH1 2402.0 311.9 320.0 99.8 400
GFSK — DH3 2402.0 319.7 160.0 51.2 400
GFSK — DH5 2402.0 320.4 106.6 34.2 400
/4 DQPSK — DH1 2402.0 254.6 320.0 81.5 400
/4 DQPSK — DH3 2402.0 254.6 160.0 40.7 400
1/4 DQPSK — DH5 2402.0 254.0 106.6 27.1 400
8DPSK — DH1 2402.0 228.2 320.0 73.0 400
8DPSK — DH3 2402.0 228.5 160.0 36.6 400
8DPSK — DH5 2402.0 228.5 106.6 24.4 400

The DH1 packet can cover a single time slot. A maximum length packet has duration of 1 time slot. The hopping rate
is 1600 hops/second so the maximum dwell time is 1/1600 seconds, or 0.625ms. DH1 Packet permit maximum
1600/79/2=10.12 hops per second in each channel (1 time slot Tx, 1 time slot Rx). So, the dwell time is the time
duration of the pulse time 10.12x31.6=320 within 31.6 seconds.

The DH3 packet can cover up to 3 time slots. A maximum length packet has duration of 3 time slot. The hopping rate
is 1600 hops/second so the maximum dwell time is 3/1600 seconds, or 1.875ms. DH3 Packet permit maximum
1600/79/4=5.06 hops per second in each channel (3 time slot Tx, 1 time slot Rx). So, the dwell time is the time
duration of the pulse time 5.06x31.6=160 within 31.6 seconds.

The DH5 packet can cover up to 5 time slots. Operate DH5 at maximum dwell time and maximum duty cycle. A
maximum length packet has duration of 5 time slot. The hopping rate is 1600 hops/second so the maximum dwell time
is 5/1600 seconds, or 3.125ms. DH5 Packet permit maximum 1600/79/6=3.37 hops per second in each channel (5
time slot Tx, 1 time slot Rx). So, the dwell time is the time duration of the pulse time 3.37x31.6=106.6 within 31.6
seconds.

Channel Frequency: 2402 MHz, GFSK — DH1

Multiview = Spectrum .
Ref Level -10.00 dBm ® RBW 100 kHz

At 10dB @ SWT 1,07 ms ® VBW 300 kHz Count 100/100 Frequency 2.4020000 GHz
Input 1AC PS off  Notch off

TRG:VID
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Channel Frequency: 2402 MHz, GFSK — DH3

MultiView = Spectrum .
Ref Level -10.00 dBm © RBW 100 kHz
° A 10dB ® SWT 1,07 ms ® VBW 300 kHz Count 100/100 Frequency 2.4020000 GHz
Input 1AC PS Off  Notch
TRG:VID
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Channel Frequency: 2402 MHz, GFSK — DH5

Multiview = Spectrum .
Ref Level -10,00 dBm © RBW 100Ktz
At 1048 ® SWT 107 ms ® VBW 300 kHz Gount 100/100 Frequency 2.4020000 GHz
Input 1AC PS of Notch off
TRG:VID
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Channel Frequency: 2402 MHz, n/4 DQPSK — DH1

Multiview = Spectrum .
Ref Level -10.00 dBm ® RBW 100 kHz
© At 1006 ® SWT 1.07 ms ® VBW 300 kiz Count 100/100 Frequency 2.4020000 GHz
Input 1AC PS Off  Notch
TRG:VID
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Channel Frequency: 2402 MHz, n/4 DQPSK — DH3

MultiView = Spectrum .
Ref Level -10.00 dBm ® RBW 100 kHz
© At 10dB © SWT 1.07 ms ® VBW 300 kHz Count 100/100 Frequency 2.4020000 GHz
Tnput 1AC PS Off Notch  Off
TRG:VID
1 Zero Span 1Pk Ma
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2 Marker Table
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Channel Frequency: 2402 MHz, n/4 DQPSK — DH5

MultiView = Spectrum .
Ref Level -10.00 dBm ® RBW 100 kHz
At 10dB © SWT 1.07 ms ® VBW 300 kHz Count 100/100 Frequency 2.4020000 GHz
Input 1AC Notch
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Channel Frequency: 2402 MHz, 8DPSK — DH1

MultiView = Spectrum .
Ref Level -10.00 dBm ® RBW 100 kHz
© At 10dB © SWT 1.07 ms ® VBW 300 kHz Count 100/100 Frequency 2.4020000 GHz
Tnput 1AC PS Off Notch  Off
TRG:VID
1 Zero Span 1Pk Ma
M1[1]-83.91 dBm
7.41 s
20 D2[11—0.51 dB]
228.20 s

TRG -55.600 dBm

=

A LA N A an o |~ PSS
"
100
o6

CF 2.402 GHz 1001 pts 107.0 ps,
2 Marker Table

Wi 1 -7.41 ps -83.91 dBm

D2 ML 1 228.2 ps 0.51 dB

aored = e RN S

07:23:50 PM 05/09/2024

TRF No. Emilab MD-23 rev.12 Emilab Srl — Amaro (UD) — Italy



A e v Ter Page 47 of 79
(oIS~~~ ACCREDIA X, [t
- 4{ /_\ ::- L'ENTE ITALIANO DI ACCREDITAMENTO -
Emilab N T No. 24-05403-2
FCC Test Firm Registration #: 375156

Channel Frequency: 2402 MHz, 8DPSK — DH3

Multiview = Spectrum .
Ref Level -10.00 dBm ® RBW 100 kHz
© Att 1048 ® SWT 107 ms ® VBW 300 kiiz Count 100/100 Frequency 2.4020000 GHz
Input 1AC PS Off  Notch
TRG:VID
1 Zero Span 1Pk Ma
D2[1] E
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-7.41 ps
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2 Marker Table
M1 1 -7.41 ps -84.41 dBm
D2 Mt 1 228.53 ps -0.21 dB

T

08:10:08 PM 05/00/2024

Channel Frequency: 2402 MHz, 8DPSK — DH5

Multiview = Spectrum .
Ref Level -10.00 dBm ® RBW 100 kHz
© Att 1006 ® SWT 1.07 ms ® VBW 300 kz Count 100/100 Frequency 2.4020000 GHz
Input 1AC PS Off  Notch off
TRG:VID
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D2[1] 1.27 dB
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7.0 Conducted Spurious Emissions —Test Conditions

Technician | Rudy Valent

Table No.  TEST: Conducted Spurious Emissions, Section 15.247 (d) \

Method ANSI C63.10: 2013-06, par. 7.8.8 \

Parameters required prior to the test  Laboratory Ambient Temperature 18 to 28 °C
Relative Humidity Less or equal to 80 %

Parameters recorded during the test Laboratory Ambient Temperature 23 °C
Relative Humidity 46 %

Date (s) of test execution 14/05/2024

Supplementary information:

- Test performed on EUT 24LA00181/02;

- Conducted Test, executed at Bluetooth antenna output (50ohm, SMA) connected to the Spectrum
Analyser through an attenuator (30 dB);

- EUT powered at 14.5 Vdc;

- EUT Operating Mode: Mode 1;

- Spectrum analyser settings setup:

o Detector: Peak
e RBW: 100 kHz and VBW=300 kHz
e Trace mode: Max Hold (over last 20 sweeps)

- Frequency range of the measurements: up to 26GHz.

- Test aim is to verify that in any 100 kHz bandwidth outside the frequency band in which the digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the intentional
radiator is at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest
level of the desired power.

- Test executed with the following settings:

BR mode with modulation GFSK on channel 0, 39 and 78

e EDR mode with modulation ©/4 DQPSKon channel 0, 39 and 78
e EDR mode with modulation 8DPSK on channel 0, 39 and 78

7.1 Test Equipment Used — Conducted Spurious Emissions

Id. Number Equipment Model Manufacturer Cal::;ta‘:lon Interval
EL092016 EMI Receiver ESW44 Rohde&Schwarz 23-Feb-2024 1 year
ELO46111 Dual DC Power Supply CPX400D TTi 10-Oct-2023 1 year
EL119019 RF Cable SKBL-2M-LOW Mini-Circuits 07-Nov-2023 1 year
EL082315 Attenuator 30dB PE7087-30 - 02-May-2024 1 year
EL109018 DatalLogger T/UR HL-1D Rotronic 29-May-2023 1 year
EL089216 HS-CAN Optical converter 050 EMC TOOLS NA
EL089316 HS-CAN Optical converter 050 EMC TOOLS NA
EL075814 LIN Optical converter 090 EMC TOOLS NA
EL075914 LIN Optical converter 090 EMC TOOLS NA
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7.2 Auxiliary Equipment — Maximum Conducted Output Power

Calibration

Id. Number Equipment Model Manufacturer date Interval
EL119519 Signal Generator MG3693A Anritsu 06-Oct-2023 1 year
7.3 Setup — Conducted Spurious Emissions
Aft
EUT D Spectrum Analyzer

7.4 Requirements — Conducted Spurious Emissions

FCC Section 15.247

(d) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the intentional
radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest
level of the desired power, based on either an RF conducted or a radiated measurement, provided the
transmitter demonstrates compliance with the peak conducted power limits. If the transmitter complies with
the conducted power limits based on the use of RMS averaging over a time interval, as permitted under
paragraph (b)(3) of this section, the attenuation required under this paragraph shall be 30 dB instead of 20
dB. Attenuation below the general limits specified in §15.209(a) is not required. In addition, radiated
emissions which fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated

emission limits specified in §15.209(a) (see §15.205(c)).
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7.5 Results — Conducted Spurious Emissions

The amplitude of spurious emissions is lower than 20 dBc, thus the result of the test is: PASS.
See the details in the charts/tables of the following paragraphs (see the worst case in bold text).

Page 50 of 79
Report Ref.
No. 24-05403-2

. Frequency of
Modulation h::e);ﬁ'egnncil Max Signal Max OOB Difference Limit
mode (MH2) (dBm) signal (dBc) (dBc)
(MHz)
2401.8 6.9 24868.5 40.6 20.0
GFSK 2440.8 7.6 25895.9 41.6 20.0
2479.8 8.9 25964.4 41.6 20.0
2401.8 3.6 24889.8 37.5 20.0
n/4 DQPSK 2440.8 5.1 2357503.8 39.0 20.0
2479.8 4.0 24487.8 38.2 20.0
2401.8 3.7 25957.7 37.4 20.0
8DPSK 2440.8 5.1 25981.6 38.8 20.0
2480.3 3.2 25956.1 36.7 20.0
Channel Frequency: 2402 MHz, (GFSK)
MultiView Spectrum .
o e O o oW 2:55 @ VBW 300K Mode Auto Swesp Count 20/20 Frequency 13.0150000 GHz

Input 1AC PS  On Notch Off
TDF Inputi "ATTENUATOR 30DB ELO82315_2023", CABLES\CABLE EL119019_2023"
1 Frequency Sweep

10 10.000-dBm

o mew

26.0 GHz

30.0 MHz 50000 pts 2.6 GHz,
2 Marker Table

[ 1 2.40184 GHz 6.91 dBm

D2 M1 1 22.46665 GHz -40.57 dB
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Channel Frequency: 2441 MHz, (GFSK)

MultiView Spectrum .
Ref Level 10.00 dBm © RBW 100 kHz
* Att 15dB ® SWT 255 ® VBW 300kHz Mode Auto Sweep Count 20/20 Frequency 13.0150000 GHz
Input 1AC PS  On  Notch off
z " CABLE:

19008 Er

2[1] -41.64 dB|
23.455070 GHz

1[1]—7.55 dBm|

2,440800 GHz|

30.0 MHz 50000 pts 2.6 GHz, 26.0 GHz
2 Marker Table
M1 1 2.4408 GHz 7.55 dBm
D2 M1 1 23.45507 GHz -41.64 dB
o WINNNNN . eue [IESESEN NESERN
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Channel Frequency: 2480 MHz, (GFSK)

Multiview = Spectrum .
Ref Level 10,00 dBm © RBW 100kHz

© Att 150B @ SWT 255 ® VBW 300KkHz Mode Auto Sweep  Count 20/20 Frequency 13.0150000 GHz
Input 1AC PS On  Notch off

e 2

2[1] -41.62 dB

M, 23.484670 GHz|

10 10000 dom e .58 dBm

2.479750 GHe|

30.0 MHz 50000 pts 2.6 GHz, 26.0 GHz
2 Marker Table
[ 1 2.47975 GHz 8.58 dBm
D2 M1 1 23.48467 GHz -41.62 dB
Aborted %
08:00:06 PM 05/10/2024
Channel Frequency: 2402 MHz, (n/4 DQPSK)
MultiView Spectrum .
Ref Level 10.00 dBm ® RBW 100 kHz
@ Att 15dB ® SWT 2.55 ® VBW 300 kHz Mode Auto Sweep Count 20/20 Frequency 13.0150000 GHz

AC PS  On  Notch Off
1 "ATTENUATOR 30DB EL0S2315_2023" "CABLES\CABLE EL119019_2023"

w1 2[1] -37.47 dB)|
22.487940 GHz
o 1362 dBm
2.401840 GHz|

30.0 MHz 50000 pts 2.6 GHz, 26.0 GHz
2 Marker Table

[ 1 2.40184 GHz 3.62 dBm

D2 M1 1 22.48794 GHz -37.47 dB

aoted e RGN RSN
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Channel Frequency: 2441 MHz, (n/4 DQPSK)

MultiView Spectrum .
Ref Level 10.00 dBm ® RBW 100 kHz
© At 1508 © SWT 2.55 © VBW 300kHz Mode Auto Sweep Count 20/20 Frequency 13.0150000 GHz

Input 1AC PSS  On Notch Off
TDF Inputd "ATTENUATOR 30DB ELOS2315_2023"," CABLES\CABLE EL119019_2023"
1 Frequency Sweep
M1

2[1] -38.99 dB|
23.550630 GHz
o LT 5,05 B

2.440800 GHz

30.0 MHz 50000 pts 2.6 GHz, 26.0 GHz
2 Marker Table

[ 1 2.4408 GHz 5.05 dBm

D2 Mt 1 23.55063 GHz -38.99 dB

aoted e RN SR
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Channel Frequency: 2480 MHz, (/4 DQPSK)

MultiView Spectrum .
Ref Level 10.00 dBm ® RBW 100 kHz

© At 1508 © SWT 2.55 © VBW 300kHz Mode Auto Sweep Count 20/20 Frequency 13.0150000 GHz
Input 1AC tch off

PS  On Nol
TDF Inputi "ATTENUATOR 30DB ELO82315_2023", CABLES\CABLE EL119019_2023"

1 Frequency Sweep
i 2[1] -38.15 dB|

22.008020 GHz
o M1 —3:.98 B
2.479750 GHz|

30.0 MHz 50000 pts 2.6 GHz, 26.0 GHz
2 Marker Table

[ 1 2.47975 GHz 3.98 dBm

D2 M1 1 22.00802 GHz -38.15 dB

aored o RN S
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Channel Frequency: 2402 MHz, (8DPSK)

MultiView Spectrum .
Ref Level 10.00 dBm ® RBW 100 kHz
© At 1508 ® SWT 2.55 © VBW 300kHz Mode Auto Sweep Count 20/20 Frequency 13.0150000 GHz

Input Notch Off

AC PS O
TDF Inputi "ATTENUATOR 30DB ELO82315_2023", CABLES\CABLE EL119019_2023"

1 Frequency Sweep

w1 2[1] -37.36 dB)|
23.555830 GHz
o MT1T—3:68 dBm
2.401840 GHz|

30.0 MHz 50000 pts 2.6 GHz, 26.0 GHz
2 Marker Table

[ 1 2.40184 GHz 3.68 dBm

D2 M1 1 23.55583 GHz -37.36 dB

aoted e SN S
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Channel Frequency: 2441 MHz, (8DPSK)

MultiView Spectrum .
Ref Level 10.00 dBm © RBW 100 kHz
© Att 15dB ® SWT 2.55 ® VBW 300kiz Mode Auto Sweep  Count 20/20 Frequency 13.0150000 GHz
Input 1AC PS  On Notch o
TOF Inputi "ATTENUATOR 30DB EL082315_2023"'CABLES\CABLE EL119019_2023"
1 Frequency Sweep. 1Pk Ma
M 2[1] -38.78 dB
23540770 GHz
° Ty 5.12°dBmy

2,440800 GHz|

30.0 MHz 50000 pts 2.6 GHz, 26.0 GHz
2 Marker Table

M1 1 2.4408 GHz 5.12 dBm

D2 M1 1 23.54077 GHz -38.78 dB
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Channel Frequency: 2480 MHz, (8DPSK)

Multiview = Spectrum .

Ref Level 10.00 dBm © RBW 100 kHz
© Att 15dB ® SWT 255 ® VBW 300 kHz Mode Auto Sweep  Count 20/20 Frequency 13.0150000 GHz
Off

i 2[1] -36.68 dB|
23.475840 GHz

T[1]—3:19 dBm]
2.480270 GHz

o3

30.0 MHz 50000 pts 2.6 GHz, 26.0 GHz
2 Marker Table

M1 1 2.48027 GHz 3.19 dBm

D2 M1 1 23.47584 GHz -36.68 dB
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8.0 Spurious Radiated Emissions and Restricted Bands of Operation —Test
Conditions

Technician Rudy Valent
Table No. TEST: Spurious Radiated Emissions and Restricted Bands of Operation, Section

15.205 (a), 15.209, 15.247(d) \
Method ANSI C63.10: 2013-06, par. 6.3 \
Parameters required prior to the test  Laboratory Ambient Temperature 18 to 28 °C
Relative Humidity Less or equal to 80 %
Parameters recorded during the test Laboratory Ambient Temperature 22 -23°C
Relative Humidity 52-60 %
Date (s) of test execution 14/05/2024 — 23/05/2024

Supplementary information:

- Test performed on EUT 24LA00181/01 in operating Mode 1, powered at 14.5 Vdc.

- Frequency range: 9kHz to 25GHz (tenth harmonic of the highest frequency used in the EUT), see FCC section 15.33
(@) (1);

- Test site: Semi-anechoic chamber for measures from 9 kHz to 1 GHz and Full-anechoic chamber for measures from
1 GHz to 25 GHz;

- The EUT was placed on turn-platform on a support at 0.8m above the ground plane for measures from 9 kHz to
1GHz and on a support at 1.5m above the ground plane for measures from 1 GHz to 25 GHz;

- The EUT was placed at 3m apart from the receiving antenna;

- The turn-platform is rotated from 0° to 360° degrees to determine the position of maximum emission level, the
antenna height is changed from 1m to 4m to find the highest emission;

- The receiving antenna was positioned in vertical and horizontal polarization and from 1 GHz to 25 GHz aim the EUT
(source of emission) by the use of the Accessory for azimuth antenna control, as required at section 8.3.2.2 of ANSI
C63.4: 2014;

- The preliminary measurements were made with the detector set to Peak within an IF bandwidth of 200 Hz from 9
kHz to 150kHz, of 9 kHz from 150 kHz to 30 MHz, of 120 kHz from 30 MHz to 1 GHz and with the detector set to
Average within an IF bandwidth of 1 MHz from 1 GHz to 25 GHz;

- Antennas used during measurements:

¢ Loop antenna from 9 kHz to 30 MHz
¢ Bilog antenna from 30 MHz to 1 GHz
e Horn antenna ETS 3117 from 1 GHz to 18 GHz;
e Horn antenna AMTP-62-20-C-SF from 18 GHz to 25 GHz;
- The final measurements of the peaks were made with the RBW and detector set to:
e 200 Hz/Quasi-Peak from 90 kHz to 150 kHz (CISPR-Average from 9 kHz to 90 kHz);
e 9 kHz/Quasi-Peak from 150 kHz to 30 MHz (CISPR-Average from 110 kHz to 490 kHz);
e 120 kHz/Quasi-Peak from 30 MHz to 1 GHz;
e 1 MHz /CISPR-Average from 1 GHz to 25 GHz;

- The measurements with Quasi-Peak and CISPR-Average detector were performed only for the six highest EUT
emissions, excluding peaks lower than 20 dB from the limit;

- FCC Limits: Sections 15.209 (a) of 47 CFR Part 15

Remark: In accordance with part 15.31 (f) (2) of FCC, when performing measurements at a closer distance than
specified, the results shall be extrapolated to the specified distance by either making measurements at a minimum
of two distances on at least one radial to determine the proper extrapolation factor or by using the square of an
inverse linear distance extrapolation factor (40 dB/decade).
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The applied formula for limits at 3 meter is:
Extrapolation (dB) = 40log (300meter / 3meter) = +80 dB
Extrapolation (dB) = 40log (30meter / 3meter) = +40 dB

- “Restricted Bands of Operation” Test executed with the following settings:

¢ BR mode with modulation GFSK on channel 0, 39 and 78
e EDR mode with modulation w/4 DQPSKon channel 0, 39 and 78
e EDR mode with modulation 8DPSK on channel 0, 39 and 78

- “Spurious Radiated Emissions” Test executed with the following settings:
¢ BR mode with modulation GFSK on channel 78.

8.1 Test Equipment Used — Spurious Radiated Emissions and Restricted
Bands of Operation

Id. Number Equipment Model Manufacturer Calibration date Interval
EL092016 EMI Receiver ESW44 Rohde&Schwarz 23-Feb-2024 1 year
EL109018 DatalLogger T/UR HL-1D Rotronic 29-May-2023 1 year
EL104518 Dual DC Power Supply CPX400D TTi 02-Feb-2024 1 year
EL102917 RF Cable SLULL18-NMNM TimesMicrowave 10-Aug-2023 1 year
EL140320 RF Cable SLULL18 Timesmicrowave 07-Aug-2023 1 year
EL095517 RF Cable SFT-205-PUR Timesmicrowave 04-Oct-2023 1 year
EL119119 RF Cable SFT-205-PUR Timesmicrowave 04-Oct-2023 1 year
EL005298 Attenuator 6dB 8491A-06 Hewlett/Packard 19-Feb-2024 1 year
ELO081815 High Pass Filter VHF-7150+ Mini-Circuits 10-Jan-2024 1 year
EL091316 Pre-amplifier RF 35325'gf’51|,‘)_i°°0' Narda -Miteq 08-Nov-2023 1 year
EL080715 Loop Antenna ETS 6502 ETS-Lindgren 10-Jul-2023 1 year

. . 20-Oct-2021 3 years
EL004098 Bilog Antenna Bilog CBL6111C Chase 18-0ct-2023 (Verification) 1 year
I 27-Aug-2021 3 years
EL084815 Horn Antenna 3117 ETS-Lindgren 19-Jan-2024 (Verification) 1 year
EL063813 Horn Antenna AMTP-42-20_C-SF Spin electronics 22-Sep-2022 3 years
EL055612 Semi-anechoic chamber FACT 03 150 STD ETS-Lindgren NA
EL058412 Antenna Mast 2175 ETS-Lindgren NA
EL057212 Multi-Device Controller 2090 ETS-Lindgren NA
EL075814 LIN Optical Converter 090 EMC TOOLS NA
EL075914 LIN Optical Converter 090 EMC TOOLS NA
EL089216 HS CAN Optical 050 EMC TOOLS NA
Converter
HS CAN Optical
EL089316 Converter 050 EMC TOOLS NA

8.2 Auxiliary Equipment — Spurious Radiated Emissions and Restricted Bands

of Operation
Id. Number Equipment Model Manufacturer Call(:)ar;:mn Interval
EL093416 Comb (ie';‘:,lratzor Step CG-515 COM-POWER NA
EL119519 Signal_generator MG3693A Anritsu 06-Oct-2023 1 year
EL060612 RF Cable SKBL-2M-LOW Mini-Circuits 07-Nov-2023 1 year
EL031309 Horn Antenna JXTXLB-20245 A-INFOMW 19-Jan-2024 1 year
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8.3 Setup — Spurious Radiated Emissions and Restricted Bands of Operation

o

Antenna \

-

EUT
Turn table

e

777777
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8.4 Requirements — Conducted Spurious Emissions

FCC Section 15.205

(a) Except as shown in paragraph (d) of this section, only spurious emissions are permitted in any of the frequency
bands listed below:
Frequency
(MHz)

2310.0 — 2390.0
2483.5 - 2500.0

FCC Section 5.209

(a) Except as provided elsewhere in this subpart, the emissions from an intentional radiator shall not exceed the field
strength levels specified in the following table:

Frequency Field strength Measurement distance

(MHz) (microvolts/meter) (meters)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30

30-88 100 ** 3

88-216 150 ** 3

216-960 200 ** 3
Above 960 500 3

**Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under this section
shall not be located in the frequency bands 54-72 MHz, 76-88 MHz, 174-216 MHz or 470-806 MHz. However, operation
within these frequency bands is permlItted under other sections of this part, e.g., §§15.231 and 15.241.

(b) In the emission table above, the tighter limit applies at the band edges.

(c) The level of any unwanted emissions from an intentional radiator operating under these general provisions shall not
exceed the level of the fundamental emission. For intentional radiators which operate under the provisions of other
sections within this part and which are required to reduce their unwanted emissions to the limits specified in this table,
the limits in this table are based on the frequency of the unwanted emission and not the fundamental frequency.
However, the level of any unwanted emissions shall not exceed the level of the fundamental frequency.

(d) The emission limits shown in the above table are based on measurements employing a CISPR quasi-peak detector
except for the frequency bands 9-90 kHz, 110-490 kHz and above 1000 MHz. Radiated emission limits in these three
bands are based on measurements employing an average detector.

FCC Section 5.247

(d) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated
intentional radiator is operating, the radio frequency power that is produced by the intentional radiator shall be at least
20 dB below that in the 100 kHz bandwidth within the band that contains the highest level of the desired power, based
on either an RF conducted or a radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the use of RMS averaging
over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation required under this paragraph
shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in §15.209(a) is not required. In addition,
radiated emissions which fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).
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8.5 Results — Spurious Radiated Emissions and Restricted Bands of Operation

The result of the test is: PASS.
See the details in the charts/tables of the following paragraphs.
Level of maximum spurious detected:

Instrument
Frequency %‘Lfl‘(" Limit Margin | Height | Azimuth | Cables | Attenuator cg:::::]t?gn R;zc;;r;?: Result
(MHz) (dBuV/m) (dBuV/m) | (dB) (cm) (deg) (dB) (dB) (dB/m) Peak
(dBuv)
31.260000 34.6 40.0 -5.4 138.0 311.0 0.8 5.9 18.3 Pass
A Instrument
Frequency Average Limit Margin | Height | Azimuth | Cables Correction Reading: Result
(MHz) (dBuV/m) | (dBuV/m) (dB) (cm) (deg) (dB) Average
(dB/m) dBuV
(dBpv)
1932.250000 371 54.0 -16.9 251.0 146.0 5.2 31.1 0.8 Pass
8.5.1 Restricted Bands of Operation — Spurious Radiated Emissions and Restricted

Bands of Operation

Radiated emissions measured from 2.31GHz to 2.5GHz. Average detector with IF=1MHz. FCC section 15.209
Average Limit.
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8.5.2 Spurious Radiated Emissions — Spurious Radiated Emissions and Restricted
Bands of Operation

Measures from 9 kHz to 30 MHz
Noise Floor Measurements
Noise floor was measure with auxiliary equipment (load box and optical converters) switched ON and EUT disconnected.

Noise floor measured from 9 kHz to 30 MHz. Peak detector with IF=200 Hz from 9 kHz to 150 kHz and IF=9 kHz
from 150 kHz to 30 MHz. Q-Peak/Average limit. Measuring antenna on X axis.

150T
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1007
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40T

20T
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9k 20 30 50 100k 200 300 500 M 2M 3M 5M 10M 20 30M
Frequency in Hz
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Noise floor measured from 9 kHz to 30 MHz. Peak detector with IF=200 Hz from 9 kHz to 150 kHz and IF=9 kHz
from 150 kHz to 30 MHz. Q-Peak/Average limit. Measuring antenna on Y axis.

150T
140T

1207
1001
801

60T

Level in dBuV/m

40T

20T

9k 20 30 50 100k 200 300 500 M 2M 3M 5M 10M 20 30M
Frequency in Hz

Noise floor measured from 9 kHz to 30 MHz. Peak detector with IF=200 Hz from 9 kHz to 150 kHz and IF=9 kHz
from 150 kHz to 30 MHz. Q-Peak/Average limit. Measuring antenna on Z axis.
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EUT Measurements

EUT emissions measured from 9 kHz to 30 MHz. Peak detector with IF=200 Hz from 9 kHz to 150 kHz and IF=9
kHz from 150 kHz to 30 MHz. Q-Peak/Average limit. Measuring antenna on X axis.

150T
140T

1201
1007

801

607

401

20T

Level in dBuV/m

9k 20 30 50 100k 200 300 500 M 2M 3M 5M 10M 20 30M
Frequency in Hz

EUT emissions measured from 9 kHz to 30 MHz. Peak detector with IF=200 Hz from 9 kHz to 150 kHz and IF=9
kHz from 150 kHz to 30 MHz. Q-Peak/Average limit. Measuring antenna on Y axis.
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EUT emissions measured from 9 kHz to 30 MHz. Peak detector with IF=200 Hz from 9 kHz to 150 kHz and IF=9
kHz from 150 kHz to 30 MHz. Q-Peak/Average limit. Measuring antenna on Z axis.
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Measures from 30 MHz to 1 GHz
Noise Floor Measurements
Noise floor was measure with auxiliary equipment (load box and optical converters) switched ON and EUT disconnected.
Noise floor measured from 30 MHz to 1 GHz: Peak detector with IF 120 kHz. FCC section 15.209 Quasi-Peak Limit.

Vertical polarization.

80T

70T

D

o
—
T

o
S
—

Level in dBuV/m

30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz

Noise floor measured from 30 MHz to 1 GHz: Peak detector with IF 120 kHz. FCC section 15.209 Quasi-Peak Limit.
Horizontal polarization.
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Peak detector with IF 120 kHz. FCC section 15.209 Quasi-Peak

80T
70T
60T
€ 1
> 50T r
zF 1+ .
C 4oH !
s %
& 30T <
_I -
20T
10T
0 ; ; — } } } } } } — i
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Instrument
Quasi- _— . . . Antenna Reading:
Fr(-(:lc\|nt|1-lez|;cy Peak ( d;mlltm) I\Il(zrg)m I'l(i'r%;“ Afé'::)‘h C(adeIt)es Am::;)ator Correction Quasi- Result
(dBuV/m) (dB/m) Peak
(dBpv)
31.260000 34.6 40.0 -5.4 138.0 311.0 0.8 5.9 18.3 9.6 Pass
33.330000 35.8 40.0 -4.2 142.0 52.0 0.8 5.9 17.3 11.8 Pass
34.770000 35.4 40.0 -4.6 103.0 126.0 0.8 5.9 16.8 11.9 Pass
38.370000 31.5 40.0 -8.5 107.0 239.0 0.8 5.9 14.8 10.0 Pass
43.410000 30.1 40.0 -9.9 150.0 210.0 0.9 5.9 12.2 1.1 Pass
266.010000 32.8 46.0 -13.2 200.0 187.0 2.2 5.9 13.9 10.8 Pass
532.050000 29.8 46.0 -16.2 106.0 133.0 3.1 5.9 18.4 2.4 Pass
798.060000 30.6 46.0 -15.4 123.0 338.0 3.7 5.9 21.7 -0.7 Pass

TRF No. Emilab MD-23 rev.12

Emilab Srl — Amaro (UD) — Italy
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Peak detector with IF 120 kHz. FCC section 15.209 Quasi-Peak

0 ; —t— f f f f —+—t |
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Instrument
Quasi- L . . . Antenna Reading:
Fr?'?ntlx_lezr;cy Peak d IB-I:\}I/tm) M(z:‘rg)l n H(i'ral;t Afg:;;h c(adeIt)as Attt(a:g;nor Correction Quasi- Result
(dBuV/m) (dB/m) Peak
(dBpV)

33.330000 20.9 40.0 -19.1 200.0 152.0 0.8 5.9 17.3 -3.1 Pass
266.010000 38.4 46.0 -7.6 103.0 350.0 2.2 5.9 13.9 16.4 Pass
531.630000 27.9 46.0 -18.1 150.0 344.0 3.1 5.9 18.3 0.6 Pass
702.000000 37.4 46.0 -8.6 113.0 336.0 3.7 5.9 20.7 71 Pass
714.540000 38.3 46.0 -1.7 100.0 324.0 3.7 5.9 211 7.6 Pass
732.030000 32.8 46.0 -13.2 108.0 313.0 3.7 5.9 22.0 1.2 Pass
750.030000 31.5 46.0 -14.6 150.0 321.0 3.7 5.9 22.0 -0.1 Pass
754.500000 33.0 46.0 -13.1 159.0 53.0 3.7 5.9 22.0 1.4 Pass
798.000000 38.3 46.0 -7.7 100.0 311.0 3.7 5.9 21.7 7.0 Pass
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Additional measurements in bands where the emission measured with the peak detector
exceeds the limit on a broader band.

Note: Cables and auxiliary instruments of the setup were moved to get worse emission condition.

EUT emissions measured from 30 MHz to 50 MHz: Quasi-Peak detector with IF 120 kHz. FCC section 15.209 Quasi-Peak Limit. Vertical
polarization, antenna high at 138 cm and EUT azimuth at 311 degrees.

1007
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§ sol 30.810000 MHz
e 36.090 dBuV/m (3.910 dB)
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Frequency in MHz

EUT emissions measured from 30 MHz to 50 MHz: Quasi-Peak detector with IF 120 kHz. FCC section 15.209 Quasi-Peak Limit. Vertical
polarization, antenna high at 142 cm and EUT azimuth at 52 degrees.
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EUT emissions measured from 30 MHz to 50 MHz: Quasi-Peak detector with IF 120 kHz. FCC section 15.209 Quasi-Peak Limit. Vertical
polarization, antenna high at 103 cm and EUT azimuth at 126 degrees.
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Measures from 1 GHz to 9 GHz

Noise Floor Measurements
Noise floor was measure with auxiliary equipment (load box and optical converters) switched ON and EUT disconnected.
Noise floor measured from 1 GHz to 9 GHz: Average detector with IF 1 MHz. FCC section 15.209 Average Limit.

Vertical polarization.

80T

Level in dBuV/m
B (&)
o (@)
—+—

0 } } } } }
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Frequency in Hz

o —+
©
(@)

Noise floor measured from 1 GHz to 9 GHz: Average detector with IF 1 MHz. FCC section 15.209 Average Limit.
Horizontal polarization.
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Frequency in Hz
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EUT Measurements

EUT emissions measured from 1 GHz to 9 GHz: Average detector with IF 1 MHz. FCC section 15.209 Average Limit.
Vertical polarization.
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Frequency in Hz

. . . . Antenna Instrur_nent
Frequency Average Limit Margin | Height | Azimuth | Cables Correction Reading: Result
(MHz) (dBuV/m) | (dBuV/m) (dB) (cm) (deg) (dB) (dB/m) Average
(dBuV)
1746.000000 35.2 54.0 -18.8 352.0 354.0 4.9 29.4 0.9 Pass
1764.000000 33.5 54.0 -20.5 400.0 123.0 4.9 29.5 -0.9 Pass
1939.250000 36.1 54.0 -17.9 376.0 0.0 5.2 31.1 -0.2 Pass
2660.000000 36.7 54.0 -17.3 174.0 29.0 6.0 323 -1.7 Pass
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EUT emissions measured from 1 GHz to 9 GHz: Average detector with IF 1 MHz. FCC section 15.209 Average Limit.
Horizontal polarization.
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c 50T
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— 401
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1G 2G 3G 4G 5G 6 7 8 9G
Frequency in Hz
A Instrument
Frequency Average Limit Margin | Height | Azimuth | Cables Correction Reading: Result
(MHz) (dBuV/m) | (dBpV/m) (dB) (cm) (deg) (dB) (dB/m) Average
(dBuVv)
1330.250000 30.1 54.0 -23.8 145.0 319.0 4.4 28.6 -2.8 Pass
1862.000000 33.0 54.0 -20.9 209.0 308.0 5.1 30.7 -2.8 Pass
1926.250000 37.0 54.0 -17.0 240.0 78.0 5.2 30.9 0.8 Pass
1932.250000 37.1 54.0 -16.9 251.0 146.0 5.2 31.1 0.8 Pass
1939.000000 32.4 54.0 -21.6 240.0 193.0 5.2 31.1 -3.9 Pass
2660.250000 35.5 54.0 -18.5 348.0 295.0 6.0 32.3 -2.9 Pass
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Measures from 9 GHz to 18 GHz

Noise Floor Measurements
Noise floor was measure with auxiliary equipment (load box and optical converters) switched ON and EUT disconnected.
Noise floor measured from 9 GHz to 18 GHz: Average detector with IF 1 MHz. FCC section 15.209 Average Limit.

Vertical polarization.
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Noise floor measured from 9 GHz to 18 GHz: Average detector with IF 1 MHz. FCC section 15.209 Average Limit.
Horizontal polarization.
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No. 24-05403-2

LAB N° 0986 L
FCC Test Firm Registration #: 375156

EUT Measurements
EUT emissions measured from 9 GHz to 18 GHz: Average detector with IF 1 MHz. FCC section 15.209 Average
Limit. Vertical polarization.
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EUT emissions measured from 9 GHz to 18 GHz: Average detector with IF 1 MHz. FCC section 15.209 Average
Limit. Horizontal polarization.
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Measures from 18 GHz to 26 GHz

Noise Floor Measurements
Noise floor was measure with auxiliary equipment (load box and optical converters) switched ON and EUT disconnected.
Noise floor measured from 18 GHz to 26 GHz: Average detector with IF 1 MHz. FCC section 15.209 Average Limit.

Vertical polarization.

80T
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Frequency in GHz

Noise floor measured from 18 GHz to 26 GHz: Average detector with IF 1 MHz. FCC section 15.209 Average Limit.
Horizontal polarization.
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EUT Measurements
EUT emissions measured from 18 GHz to 26 GHz: Average detector with IF 1 MHz. FCC section 15.209 Average
Limit. Vertical polarization.
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EUT emissions measured from 18 GHz to 26 GHz: Average detector with IF 1 MHz. FCC section 15.209 Average
Limit. Horizontal polarization.
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9.0 Antenna requirement —Test Conditions

Technician | Rudy Valent

Table No. | TEST: Antenna Requirement, Section 15.203 \
Method / \
Parameters required prior to the test  Laboratory Ambient Temperature 18 to 28 °C
Relative Humidity Less or equal to 80 %
Parameters recorded during the test Laboratory Ambient Temperature /
Relative Humidity /
Date (s) of test execution /

Supplementary information: since this product has permanent integrated antennas (see par. 1.7 - Config.1 of
the applicable cited Test Plan), then it fulfills the requirement of this section.
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10.0 Conducted emission —Test Conditions

Technician /

Table No. | TEST: AC Power Line Conducted Emissions, Section 15.207

\
Method / \
Parameters required prior to the test  Laboratory Ambient Temperature 18 to 28 °C
Relative Humidity Less or equal to 80 %
Parameters recorded during the test Laboratory Ambient Temperature /
Relative Humidity /

Date (s) of test execution

/

Supplementary information: this test is not applicable since the EUT is battery powered.

TRF No. Emilab MD-23 rev.12 Emilab Srl — Amaro (UD) — Italy
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Annex 1 — Uncertainty

Al.1 Measurement of Environmental parameters

Temperature: £1°C
RH: £4%

Al1.2 Radio test

Conducted output power: £2.4 dB
Conducted adjacent channel power: £ 2.2 dB
Conducted Bandwidth: £ 12 kHz (Span=3 MHz, RBW=100 kHz, 10001 pti)
Conducted spurious emission: £ 3.7 dB
A1.3 Radiated Spurious Emissions: FCC

From 9 kHz to 30 MHz using Loop antenna
Field intensity: + 4.1 dB

From 30 MHz to 200 MHz using Bilog antenna
Field intensity: £ 5.5 dB

From 200 MHz to 1000 MHz using Bilog antenna
Field intensity: + 4.4 dB

From 1 GHz to 18 GHz using Horn antennat
Field intensity: £ 5.7 dB

From 18 GHz to 26 GHz using Horn antenna
Field intensity: £ 6.1 dB

TRF No. Emilab MD-23 rev.12 Emilab Srl — Amaro (UD) — Italy



		2024-10-01T09:11:39+0000
	Not Enrico


		2024-10-01T10:05:38+0000
	Petrini Stefano




