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Competences and guarantees

DEKRA Testing and Certification S.A.U. is a testing laboratory competent to carry out the tests described in this
report.

In order to assure the traceability to other national and international laboratories, DEKRA Testing and Certification
S.A.U. has a calibration and maintenance program for its measurement equipment.

DEKRA Testing and Certification S.A.U. guarantees the reliability of the data presented in this report, which is the
result of the measurements and the tests performed to the item under test on the date and under the conditions
stated on the report and, it is based on the knowledge and technical facilities available at DEKRA Testing and
Certification S.A.U. at the time of performance of the test.

DEKRA Testing and Certification S.A.U. is liable to the client for the maintenance of the confidentiality of all
information related to the item under test and the results of the test.

The results presented in this Test Report apply only to the particular item under test established in this document.

IMPORTANT: No parts of this report may be reproduced or quoted out of context, in any form or by any means,
except in full, without the previous written permission of DEKRA Testing and Certification S.A.U.

General conditions

1. This report is only referred to the item that has undergone the test.

2. This report does not constitute or imply on its own an approval of the product by the Certification Bodies or
competent Authorities.

3. This document is only valid if complete; no partial reproduction can be made without previous written
permission of DEKRA Testing and Certification S.A.U.

4. This test report cannot be used partially or in full for publicity and/or promotional purposes without previous
written permission of DEKRA Testing and Certification S.A.U. and the Accreditation Bodies.

Uncertainty

Uncertainty (factor k=2) was calculated according to the DEKRA Testing and Certification S.A.U. internal
document PODTO0OO.

e Transmitting equipment. Antenna power and tolerances for antenna power Measurement uncertainty <
+2.01dB
e Transmitting equipment. Frequency tolerance Measurement uncertainty < + 4.75 kHz
e Transmitting equipment. Spurious emission intensity Measurement uncertainty < + 2.85 dB
. 'Il'ransmitting equipment. Permissible value for occupied bandwidth Measurement uncertainty < + 6.35
Hz
o Transmitting equipment. Spread bandwidth Measurement uncertainty < + 710.28 kHz

¢ Receiving equipment. Limit on secondary radiated emissions Measurement uncertainty < + 2.95 dB
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Data provided by the client

The following data has been provided by the client:

1. Information relating to the description of the sample (“Identification of the item tested", "Trademark",
"Model and/or type reference tested").

2. The sample consists of an instrument cluster with Bluetooth® for operation in a vehicle.

DEKRA Testing and Certification S.A.U. declines any responsibility with respect to the information provided by
the client and that may affect the validity of results. The laboratory is not responsible for such information and it
is not covered by accreditation.

Usage of samples

Samples undergoing test have been selected by: The client.

[o] Control Number ‘ Description Model Serial N° Date of Reception Application
instrument cluster Element
S/01 82408/026 with Bluetooth® for 5inColorD 0000573 2025-04-14
' 7 . Under Test
operation in a vehicle
S/01|  82408/039 Module - - 2025-04-14 Auxiliary
Element
S/I01|  82408/042 Harness - - 2025-04-14 Auxiliary
Element
S/01|  82408/037 Ethernet Cable - ; 2025-04-14 Auxiliary
Element
S/01|  82408/040 VGA'To VGA L . . 2025-04-14 | Auxiiary
Cable Element
instrument cluster
SI02 |  82408/013 with Bluetooth® for | 5inColorp | 9263781000- | 5455 0337 | Element
O . 27 Under Test
operation in a vehicle

Notes referenced to samples during the project:

Id Type
S/01 | Sample used for all tests but the test ‘Identification code transmission/reception’.

S/02 Sample used for the test ‘Identification code transmission/reception’.
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Test'sample description

Cable
Specified max Attached Shielded
length [m] during test

Port name and
description

Rated power supply........ccccvven: : Reference poles
13 | N

Rated POWer ..........coevvvvnnnnnnn. :
Clock frequencies...................... :
Other parameters.............c..cce.. :

Software version ..............ccoeeee : BRP5-0.0.SWP25.1.28
Hardware version...................... : C3.2

Dimensions in cm (W x Hx D)... : 15,054 x 10,047 x 4,697
Mounting position.................e.... : ] | Table top equipment

] | Wall/Ceiling mounted equipment
O | Floor standing equipment
O | Hand-held equipment

O | Other:
Modules/parts ........ccccccvvviinnnnn. : Module/parts of test item Type \ Manufacturer
Accessories (not part of the test Description Type \ Manufacturer
HOM). e o e R EE
Documents as provided by the Description File name \ Issue date

applicant ...........cccccvieeniieeeinennn, : - - -

Identification of the client

Robert Bosch GmbH
Robert-Bosch-Platz 1, 70839 Gerlingen, Germany

Testing period and place

Test Location DEKRA Testing and Certification S.A.U.
Date (start) 2025-05-08
Date (finish) 2025-05-08

Document history

Report number Description

82408RRF.002 2025-06-04 First release.
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Environmental conditions

In the chamber for conducted measurements, the following limits were not exceeded during the test:

Temperature Min. =5°C
Max. = 35 °C

Relative humidity Min. = 45 %
Max. = 85 %

Remarks and comments

The tests have been performed by the technical personnel: Carmen Vazquez.

Used instrumentation:

Calibrati
on
Method

Calibration
Authority

Calibration
date

Control Model Serial number Manufacturer

(\[o}

Equipment

04826 | SHIELDED S101 N/A ETS LINDGREN N/A N/A c)
ROOM

07547 | TEMPERATURE | HWg-STE | 60038034575 | HW GROUP 2025-04-22 | DEKRA TC C)
AND HUMIDITY
PROBE

05880 | DC POWER | U8002A MY56340002 KEYSIGHT N/A N/A C)
SUPPLY 30V/5A TECHNOLOGIES

07760 | DIGITAL 175 46970084 FLUKE 2024-11-07 | DEKRATC c)
MULTIMETER

06157 | SIGNAL AND | FSV40 101714 ROHDE AND 2025-03-17 | ROHDE c)
SPECTRUM SCHWARZ AND
ANALYZER 10 Hz SCHWARZ
- 40 GHz

04848 | EMC/RF EMC32 N/A ROHDE AND N/A N/A c)
MEASUREMENT SCHWARZ
SOFTWARE

Note: Calibration Method
Calibration conducted by the National Institute of Information and Communications Technology (NICT) or

a)
b)
c)

d)

a designed calibration agency under Article 102-18 paragraph (1) of the Radio Law.

Calibration conducted pursuant to the provisions of Article 135 or Article 144 of the Measurement Law
(Law No. 51 of 1992) Japan Calibration Service System.
Calibration conducted in foreign countries, which shall be equivalent to the calibration conducted by the
NICT or a designated calibration agency under Article 102-18 paragraph (1).

Calibration conducted by using other equipment that is listed above from a) to c).
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Testing verdicts

D DEKRA

Not applicable: N/A
Pass: P
Fail: F

Not measured: N/M

Summary

Bluetooth Low Energy (1M, 2M):

MIC No. 88 Annex 43

- Requirement — Test case erdict Remark

Article 49-20 and Article 14.7 Table 8 Transmitting equipment. Antenna power. p B
Tolerances for antenna power.

Article 5 and Annex 1 table 7-8 Transmitting equipment. Frequency p B
tolerance.

Article 7 and Annex 3. 26 Transmitting equipment. Spurious emission p B
intensity.

Article 6 and Annex 2. 30 Transmitting equipment. Permissible value p B
for occupied bandwidth.

Article 24.2 Receiving equipment. Limit on secondary p B
radiated emissions.

Article 9.4-5 Controlling equipment. Interference
prevention function. Identification code P --
transmission/reception.

Article 49-20 Antenna. Antenna gain P -

Supplementary information and remarks:

None.
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Appendix A: Test results. Bluetooth Low Energy

(1M, 2M)
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TEST CONDITIONS

(*): Data provided by the client.
POWER SUPPLY (*):
Vnominal: 12 Vdc

Type of Power Supply: Vehicle battery.

TEST FREQUENCIES (*):

Modulation Data rates Low Channel: Middle Channel High Channel
BLE GFSK 1 Mbit/s 2402 MHz 2440 MHz 2480 MHz
BLE GFSK 2 Mbit/s 2402 MHz 2440 MHz 2480 MHz

During transmitter test the EUT was controlled by a SW tool provided by the client to operate in a continuous transmit
mode on the modulation schemes and test channels as required.

ENVIRONMENTAL CONDITIONS DURING TESTING:

Temperature Humidity
2025-05-08 20.03 °C — 29.27 °C 49.91 % - 59.57 %

CONDUCTED MEASUREMENTS:

The equipment under test was set up in a shielded room and its antenna port (SMA type) is connected to the
spectrum analyser through a low loss RF cable. The reading of the spectrum analyser is corrected with the cable
loss.

The DC supply voltage is applied using a power supply.

The Equipment Under Test (E.U.T.) is set in continuous transmission with modulation using an implemented test
mode. The test mode also permits to set the E.U.T. in receiving mode with the transmission disabled
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VOLTAGE FLUCTUATION TEST:

The product has a power supply of 12 Vdc. According to Public notice of MIC No. 88 test method of specified radio
equipment Annex 43, it must perform voltage fluctuation test (+10%) in order to check extreme conditions as

recorded in the notice. The deviations of the input voltages to the RF chipset/module, that can be measured at test
points indicated below, were within the margin of + 1%:

Customer has declared the input voltage of the RF chipset/module in the next schematic:

Measurements:
Vhom Vnom + 10% Vnom - 10%
DUT Input voltage 12 13.2 10.8
V)
RF chipset/module 3'314 3'314 3'314
Input voltage (V)
Variation (%) N/A 0 0
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PRODUCT INFORMATION

Modulation: GFSK.

Spread spectrum system: No (Other digital modulation methods).
Nominal necessary Bandwidth: 1 MHz. 2 MHz.

Maximum declared antenna gain: +3.04 dBi.

Rated Antenna Power: 5 dBm (3.16227766 mW).

Type of Antenna: Internal

Operating nominal frequency range: 2400 MHz to 2483.5 MHz.

Nominal power supply: 12 Vdc.

Type of power supply: Vehicle battery.
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SUMMARY TABLE
BLE 1M

D DEKRA

®E 37V)
HERBORE WEEE GE3) HAE VIR Nominal Voltage &%
Test Condition Test Case Unit Limit Notes
2402 MHz 2440 MHz 2480 MHz
(TX1) dBm — 249 2.30 2,08 antenna power (dBm)
— Duty Cycle Correction B — 0,00 0,00 0,00 Duty Factor Correction (dB)
i Corrected power| dBm Y 249 2.30 2,08
|Antenna power and tolerances for antenna power
Corrected power mw 10 177 1.70 1,61
Deviation from maximum rated antenna power. % -43,8952024 -46,29682036 -48,949500
; (TX1) ppm 50 -22,39800167 -21,68032787 -21,97580645
i Frequency eror Hz -53800 -52900 -54500
Frequency Tolerance
Frequency Absolute value MHz — 2.401,9462 2439,9471 2479,9455
30.0 10 2387.0 MHz dBm/MHZ 26 0,00 0,00 0,00
(TX1) MHZ 0,00 0 0,00
2387.0 10 2400.0 MHz dBm/MHZ 16 -33,15 0,00 0,00
e 2.7 7 2RO TERS MHz — 2.399,9998 0 0,00
Nominal Temperature Unwanted Emission Strength 24835 10 2496.5 MHz dBmM/MHz -16 0,00 0,00 0,00
(20.03°C - 29.27°C) MHZ — 0,00 0 0,00
(49.01% - 59.57 %) 2496 5 10 12500.0 MHZ Bz 26 0,00 a1,62 0,00
MHZ — 0,00 4880,23 0,00
S REEEHE Occupied Bandwidth (1) MHz 26 1,09700 1,08500 1,08900
30.0 10 1000.0 MHz dBm/100kHz 54 0,00 0,00 0,00
BRI RT BWESOBE (RX1) MHz — 0,00 0 0,00
Secondary Radiated Emissions Strength 10000 to 12500.0 MHz dBmMHZ a7 0,00 0,00 0,00
MHz — 0,00 0,00 0,00
/R{SPAILMAE Interference Prevention Function Pi ;,zn Pass Pass Pass BLE MAC : 67CES7B0DF17
=
e =
Zhigfli§  Antenna absolute gain (12.14 dBi or less) . Pass. Pass. Pass
Antenna gain 3,04 aBi
Rated Power (dBm): 50 [ | 2402MHz | 2440 MHz | 2480 MHz
Rated Power (mW). 3,162277660 |outy cycie |~ 2,00000000" ] 1,00000000 | 1,00000000
PoTEoT HEEE GED) i iR = W
Test Condition Test Case Unit Limit Notes
2402 MHz 2440 MHz 2480 MHz
(TX1) dBm = 250 231 2,08 Measured antenna power (dBm)
oiaEh Duty E&::::gec‘mn uﬂBI.!“ : :,: g,l::l g,x Duty Factor Correction (dB)
/Antenna power and tolerances for antenna power < ted p ir CT 0 170 161
Deviation from maximum rated antenna power % -43,76586748 -46,17302175 -48,949500
—— (1) ppm 50 ~20,532556 -20,327869 -21,161290
Frequency Toerance A Frequency error Hz ~50280 ~49600 52480
equency Absolute value MHz — 2401,94972 2439,9504 2479,94752
30,0 10 2367.0 MHZ dBI/MHZ 26 0,00 0,00 ,00
(TX1) MHz — 0,00 0 ,00
23870 1o 2400.0 MHz dBm/MHz 16 -22,62 0,00 00
wia 27T ARHOTERS MHZ 2.399,99086 1] ,00
Nominal Temperature Unwanted Emission Strength 2483 5 10 2496 5 MHZ dBmM/MHZ -16 00 0,00 00
(2003 °C - 29.27°C) MHz — 00 0 00
(49.91 % - 5057 %) 2496 5 10 12500.0 MHZ AdBmM/MHZ -26 ,00 -41,64 ,00
MHz — 00 2.880,85 00
SRE RS Occupied Bandwidth (TX1) MHz 26 2,0728 2,086791 2,061294
i 30,0 10 1000.0 MHz BTV 100KHZ 54 0,00 0,00
BT RT AEEFOWE (RX1) MHZ 0,00 0, 2,00
Secondary Ratiated Emissions Strength 1000.0 10 12500.0 MHZ GBMMHZ a7 0,00 0,00 00
MHZ 0,00 0,00 00
R{8B5LMAE  interference Prevention Function Pi;{z" Pass Pass Pass BLE MAC : 67CE97B0DF17
BT
TehigH
RigF1i8 Antenna absolute gain (12 14 dBi or less) Pasufay Pass Pass Pass
Anfenna gain: 3,04 dBi
Rated Power (dBm) 50 | 2402 MHZ 2440 MHz | 2480 MHz
Rated Power (MW): 3,162277660 D 1,0000000 1,0000000
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Article 49-20 and Article 14.7 Table 8. Transmitting equipment. Antenna power.
Tolerances for antenna power

Test Setup:
Power Meter Power Supply
Power Sensor |:]
Fmge—EuT | T2
| ]
Non-Conducted
Table
P e S ————————
S  Ground Reference Plane  mmd
Limits:
Mode Limit Tolerance
a) FH, FH+DS, FH+OFDM 3 mW/MHz
b) OFDM (Narrow bandwidth), DS 10 mW/MHz
+20%
c) Otherthana &b 10 mw
d) OFDM (Wide band) 5 mW/MHz

Test method:

According to MIC Notice No. 88 Annex 43

Test procedure:

The conducted RF output power measurements were made at the RF output terminals of the DUT, using an average
power meter, selecting maximum transmission power of the DUT in the different test channels. The measurement is
corrected with the duty cycle.
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Results:

Mode: Other digital modulation methods than a & b.

Vhom:

Modulation: BTLE 5.0 (GFSK 1 Mbit/s)

D DEKRA

Channel | Duty Cycle (%) | Duty Factor Measured Antenna Deviation from
Correction antenna power power with | ‘maximum rated
(dB) with Duty Cycle | Duty Cycle | antenna power
correction (dBm) | Correction (%)
(mW)
Low (2402 100 e 2.490 3.57 -43.895202
MHz)
Middle 100 0
(2440 MHz) 2.300 3.42 -46.296820
High (2480 W 0 2,080 3.25 48.949500
MHz)
Modulation: BTLE 5.0 (GFSK 2 Mbit/s)
Channel |Duty Cycle (%) | Duty Factor Measured Antenna Deviation from
Correction antenna power power with | maximum rated
(dB) with Duty Cycle | Duty Cycle | antenna power
correction (dBm) | Correction (%)
(mW)
Low (2402 \Z 0 2,500 3.58 43.765867
MHz)
Middle 100 0
(2440 MH2) 2.310 3.43 -46.173021
High (2480 100 0 2.080 3.25 -48.949500
MHz)

Measurement uncertainty: < £ 2.01 dB

Verdict:

PASS
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Duty Cycle 1M:

Spectrum -

Ref Level 10.00 dBm Offset 1.00 dB @ RBW 1 MHz
@ Att 20 dB @ SWT 1s YBW 1 MHz
SGL TDF
@ LPk Clrw

0dem

-10 dBm:

-20 dBm

-30 dBm-

-40 dBm

-50 dem

-60 dBm

-70 dem:

-80 dBm

CF 2.402 GHz

)i

1000 pts 100.0 ms/

Ready [[[TT] wi

Duty Cycle 2M:

Spectrum | r'[-?

Ref Level 10.00 dBm Offset 1.00 dB @ RBW 2 MHz
|& Att 20 dB @ SWT 10 ms YBW 2 MHz
SGL TDF
@ 1Pk Clrw

0 dem

-10 dem

-20 dBm

-30 dem

-40 dBm

-50 dem

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz 1000 pts 1.0 ms/

T ) Ready UNNNNNREY G
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Article 5 ‘and Annex 1 table 7-8. Transmitting equipment. Frequency tolerance

Test Setup:
=
Spectrum Analyzer
3 j:ﬂ] :I Power Supply
- ][
| |
Non-Conducted
Table
H Ground Reference Plane H
ail
Limits:

Frequency tolerance shall be + 50 x 10 (50 ppm).

Test method:

According to MIC Notice No. 88 Annex 43

Test procedure:

The DUT is connected to the spectrum analyzer and it is configured at maximum output power in the different test

channels, no modulation active. The frequency error is calculated as the difference between the maximum peak
detected and the nominal value.
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Results:

Vhom:

Modulation: BTLE 5.0 (GFSK 1 Mbit/s)

Channel Frequency error (Hz) Frequency error (ppm)
Low (2402 MHz) -53800 -22.39800167
Middle (2440 MHz) -52900 -21.68032787
High (2480 MHz) -54500 -21.97580645
Measurement uncertainty <+ 7.10 kHz

Modulation: BTLE 5.0 (GFSK 2 Mbit/s)

Channel Frequency error (Hz) Frequency error (ppm)
Low (2402 MHz) -50280 -20.9325562
Middle (2440 MHz) -49600 -20.32786885
High (2480 MHz) -52480 -21.16129032
Measurement uncertainty <+ 7.10 kHz

Verdict:

PASS
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Parque Tecnoldgico de Andalucia,

¢/ Severo Ochoa n® 2 - 29590 Campanillas - Malaga - Espafia
C.I.LF. A29507456

Measurements:

LOW CHANNEL:

D DEKRA

Spectrum 3
Ref Level 10.00 dBm Offset 1.00 dB & RBW 5 kHz
Att 25dB SWT 10 ms @ VBW 20 kHz  Mode Sweep
SGL Count 300/300 TDF
[®7Fx View
N 1.88 dBm

2.4019461650 GHZ

22N T Y

¥ ,J ) S

-50

-60

-70

-80

CF 2.402 GHz
he—

10000 pts
—

-

MIDDLE CHANNEL:

Spectrum

Sﬁﬂn 300.0 kHz

=

Ref Level 10.00 dem  Offset 1.00 dB = RBW 5 kHz
Att 25d8 SWT  10ms @ VBW 20 kHz
SGL Count 300/300 TOF

[@ 17k View

Mi1[1]

1.85 dBm
2.,43994 70050 GHZ|

-50

-60

-80

CF 2.44 GHz

10000 pts

Il

HIGH CHANNEL:

sim 300.0 kHz

Spectrum

(=

Ref Level 10.00 d6m  Offset 1.00 dB & RBW 5 kHz

SGL Count 300/300 TDF

Att 25d8  SWT 10ms @ VBW 20 kHz  Mode Sweep

@1k view

M1[1]

1.54 dBm]
2.4799455050 GHe|

CF 2.48 GHz

10000 pts

11

sinn 300.0 KHz

Report No: 82408RRF.002
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia, D E K R A
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafa

C.I.F. A29507456

Article 7 and Annex 3. 26. Transmitting equipment. Spurious emission intensity

Test Setup:
=
Spectrum Analyzer
- Power Supply
Amk EuT ||
| |
Non-Conducted
Table
Q Ground Reference Plane H
il
Limits:

Permissible mean power of spurious emission of each frequency supplied to a feeder, that is, mean power of
spurious emission in the 1 MHz bandwidth at frequency f other than frequency band used shall be as follows:

a. 2,387 MHz < f < 2,400 MHz and 2,483.5 MHz < f £ 2,496.5 MHz 25 yW (-16 dBm) or less.
b. 2,387 MHz > f and 2,496.5 MHz < f 2.5 yW (-26 dBm) or less.

Test method:
According to MIC Notice No. 88 Annex 43
Test procedure:

The DUT is connected to the spectrum analyzer and it is configured at maximum output power in the different test
channels. The spectrum analyzer is configured with the parameters (RWB, VBW, frequency span) indicated in the
test method. It is ensure to have at least 10 dB of margin between background noise and limit line.

Report No: 82408RRF.002 Page 20 of 57 2025-06-04



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia,

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafa

C.LLF. A29507456
Results:

Vhom:

Modulation: BTLE 5.0 (GFSK 1 Mbit/s)

e LOW CHANNEL:

e MIDDLE CHANNEL:

F(MHz)

P(dBm)

2399.999800

-25.61

Spurious frequencies detected at less than 10 dB below the limit:

e HIGH CHANNEL:

No spurious frequencies detected at less than 10 dB below the limit.

Verdict:

PASS

Subrange
Receiver: [FSV 40]
9 kHz - 150 kHz
150 kHz - 30 MHz
30 MHz - 1 GHz

1 GHz - 2.3 GHz
2.3GHz - 2.6 GHz
2.6 GHz - 12.5 GHz
12.5 GHz - 25 GHz

Report No: 82408RRF.002

Measurement uncertainty

Step Size

141 Hz
3.317 kHz
97 kHz

130 kHz

30 kHz

330 kHz
416.667 kHz

<+ 2.77 dB
Detectors Bandwidth
PK+ 300 Hz
PK+ 10 kHz
PK+ 1 MHz
PK+ 1 MHz
PK+ 1 MHz
PK+ 1 MHz
PK+ 1 MHz

Page 21 of 57

D DEKRA

Sweep Time

1s
1s
1s
1s
1s
1s
1s

Preamp

0dB
0dB
0dB
0dB
0dB
0dB
0dB

2025-06-04



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia,

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafa
C.I.F. A29507456

Measurements

Vnom:

Modulation: BTLE 5.0 (GFSK 1 Mbit/s)

e LOW CHANNEL:
Frequency range 30 MHz - 12.5 GHz:

Spectrum

D DEKRA

(=]

Ref Level 0,00 dém  Offset 1.00 dB & RBW 1 MHz

Att 15 dB & SWT l1s @ VBW 3 MHz Mode Sweep
SGL Count 10/10 TDF
@ 1Pk View
Limit Chedk PASS mM1[1] 52.46 dBm|
Line MIC_2.4GHz_TX_CSE PASY 75.8500 MHz|
-10 dBm:
-20 dem:

(1C_2.4GHz_Tx_CSE

-30 dBm

-40 dBm

-Stiidem

-70 dem
-80 dBm
-50 dBm
Start 30.0 MHz 32001 pts m
]
( N .Yy - i v
Spectrum [T]
Ref Level 0.00 dém  Offset 1.00 dB & RBW 1 MHz
Att 15 dB & SWT 1s @ VBW 3 MHz Mode Sweep
SGL Count 10/10 TDF
@ 1Pk View
Limit Chegk PASS Mi[1] 25.61 dBm|
Line MIC_2.4GHz_TX_CSE PASY 2.399999800 GHz|
-10 dBm:
-20 dem:
MIC_2.4GHz_Tx_CSE }
-30 dém
-40 dBm
50 dBm
-70 dém
-80 dém
-50 dBm
Start 2.387 GHz 32001 pts Stop 2.4 GHz
Report No: 82408RRF.002 Page 22 of 57 2025-06-04
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C.L.LF. A29507456

Spectrum f

D DEKRA

(=)

Att 15 dB & SWT
SGL Count 10/10 TDF

Ref Level 0.00 dém Offset 1.00 d& & RBW 1 MHz

1s @ VBW 3 MHz

Mode Sweep

@ 1Pk View

Limit Chegk
Line MIC_%.4GHz_TX_CSE

M1[1]

-59.55 dBm)|
2.492620230 GHz|

-10 dBm

1C_2.4GHz_Tx_CSE
-20 dBm

-30 dBm-

-40 dBm

-50 dBm

-70 dBi

-80 dBm

-90 dBm

Start 2.4835 GHz

32001 pts

]

Spectrum

StDE 2.4965 GHz
]

[Z)

Att 15dB @ SWT
SGL Count 10/10 TOF

Ref Level 0.00 dém Offset 1.00 dB & RBW 1 MHz

1= & VBW 3 MHz

Mode Sweep

@ 1Pk View

Limit Chegk
Line MIC_2.4GHz_TX_CSE

PAS!
PASE

M1[1]

-52.37 dBm
6.937760 GHz|

-10 dBm

-20 dBm

(MIC_2 4GHz_Tx_CSE
-30 dBm

-40 dBm

-50 dBm

=70 dBm

-80 dBm

-90 dBm

Start 2.4965 GHz

32001 pts

Il

Stop 12.5 GHz

Report No: 82408RRF.002
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e MIDDLE CHANNEL:
Frequency range 30 MHz — 12.5 GHz:

D DEKRA

(=)

Spectrum
Ref Level 0.00 dBm Offset 1.00 d& & RBW 1 MHz
Att 15 de & SWT ls @ VBW 3 MHz Mode Sweep
SGL Count 10/10 TDF
@ 1Pk View
Limit Chegk PASS M1i[1] -51.99 dBm
Line MIC_2%.4GHz_TX_CSE PASH 76.3650 MHz
-10 dBm
-20 dém

MI1C_2.4GHz_TX_CSE

-30 dBm

-40 deém

-70 dBm
-80 dBm
-90 dBm
Start 30.0 MHz 32001 pts Stop 2.387 GHz
Bl Y ]
JL | L ) i
Spectrum T
Ref Level 0.00 d&m Offset 1.00 dB ® RBW 1 MH2z
Att 15 dB & SWT 15 & VBW 3MHz Mode Sweep
SGL Count 10/10 TDF
@ 1Pk View
Limit Chegk PAS M1[1] -52.93 dBm|
Line MIC_%.4GHz_TX_CSE PAS 2.398404100 GHz|
-10 derm
-20 dém
IC_2.4GHz_TX_CSE
-30 dém
-40 dém
-50 dém it
-70 dém
-80 d&
-90 dém
Start 2.387 GHz 32001 pts Btog 2.4 GHz
]
1 i
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Spectrum

SGL Count 10/10 TODF

D DEKRA

(=)

Ref Level 0.00 dém Offset 1.00 dB & RBW 1 MHz
Att 15 dB & SWT 1s @ VBW 2MHz Mode Sweep

@ 1Pk View

Limit Chedk
Line MIC AGHz_TX_CSE

-10 dBm

PASE M1[1]
PASE

52.15 dBm
2.487790070 GHz

IC_2.4GHz_TX_CSE

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-70 dBm

-80 dBm

-90 dBm

Start 2.4835 GHz 32001 pts Stop 2.4965 GHz
— o]
Spectrum T
Ref Level 0.00 dem Offset 1.00 dé & RBW 1 MHz
Att 15dB @ SWT 1s & VBW 3 MHz Mode Sweep
SGL Count 10/10 TOF
(@ 1Pk View
Limit Chedk PAS M1[1] -41.62 dBm|
Line MIC_2.4GHz_TX_CSE PASSY 4.880230 GHz|
-10 dBir
-20 dBm

IC22.4GHZz_TX_CSE
-30 dBm

-40 dBm -

-70 dBm

-80 dB

-90 dBm

Start 2.4965 GHz

32001 pts

Il

Stop 12.5 GHz
w.
(|
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C.L.LF. A29507456

e HIGH CHANNEL:
Frequency range 30 MHz - 12.5 GHz:

D DEKRA

(=]

Spec m
Ref Level 0.00 dBm Offset 1.00 dB @ RBW 1 MHz
Att 15 dB & SWT 1s @ VBW 3 MHz Mode Sweep
SGL Count 10/10 TDF
@ 1Pk View
Limit Chedk PASE Mi1f1] 52.83 dBm)|
Line MIC_2.4GHz_TX_CSE PAS 77.9120 MHz|

-10 dBm

-20 dBm

MIC_2.4GH2_TA_CSE

-30 dBém

-40 dem

-S0Bm

-70 dBm

-80 dBm

-90 dBém

Start 30.0 MHz

32001 pts

Stop 2.387 GHz

) QAT &
Spectrum T
Ref Level 0.00 dbm Offset 1.00 d& RBW 1 MHz
Att 15 dB & SWT 1s » VYBW 3 MHz Mode Sweep
SGL Count 10/10 TODF
@ 1Pk view
Limit Chedk PAS M1i[1] -55.39 dBm|
Line MIC_2.4GHz_TX_CSE PASS 2.399869390 GHz|
-10 dB
-20 dBm
MIC_2.4GHz_TX_CS
-30 dBi
-40 dBm

-50 dBm

-70 dBmv

-80 dB

-90 dBm

Start 2.387 GHz

32001 pts

BtnE 2.4 GHz
]

)
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Spectrum

D DEKRA

(=]

Ref Level 0.00 dBm Offset 1.00 d& & RBW 1 MHz
Att 15 dB & SWT 1s & VBW 3MHz Mode Sweep
SGL Count 10/10 TDF

(@ 1Pk View

Limit Chedk PASSH

M1[1]
Line MIC_2.4GHz_TX_CSE PASY

-10 dBm

-59.21 dBm|
2.492846910 GHz|

(M1C_2 4GHz_Tx_CSE
-20 dBm

-30 de

-40 dBm

-50 dBm

M1

=70 dBm

-80 dBm

-90 dBm

Start 2.4835 GHz 32001 pts

Stop 2.4965 GHz

r

(=]

Ref Level 0.00 dEm Offset 1.00 d8 @ RBW 1 MHz

Att 15 d8 & SWT 1s @ VBW 3 MHz Mode Sweep
SGL Count 10/10 TDF
@ 1Pk View
Limit Chedk PASY M1[1] -51.74 dBm)|
Line MIC_2.4GHz_TX_CSE PASH 6.969960 GHz|
-10 dBém
-20 dém

MIC_2 4GHz_TX_CSE
-30 dem

-40 dem

80 de
50 dem
Start 2.4965 GHz 32001 pts Stop 12.5 GHz
Il 2.0 A VL. i
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Modulation: BTLE 5.0 (GFSK 2 Mbit/s)

e LOW CHANNEL:

e MIDDLE CHANNEL:

F(MHz)

P(dBm)

2399.99086

-22.62

Spurious frequencies detected at less than 10 dB below the limit:

e HIGH CHANNEL:

No spurious frequencies detected at less than 10 dB below the limit.

Verdict:

PASS

Subrange
Receiver: [FSV 40]
9 kHz - 150 kHz
150 kHz - 30 MHz
30 MHz - 1 GHz

1 GHz - 2.3 GHz
2.3GHz-2.6 GHz
2.6 GHz - 12.5 GHz
12.5 GHz - 25 GHz

Report No: 82408RRF.002

Measurement uncertainty

Step Size Detectors
141 Hz PK+
3.317 kHz PK+
97 kHz PK+
130 kHz PK+
30 kHz PK+
330 kHz PK+

416.667 kHz PK+

<+ 2.77dB

Bandwidth

300 Hz
10 kHz
1 MHz
1 MHz
1 MHz
1 MHz
1 MHz

Page 28 of 57

D DEKRA

Sweep Time

1s
1s
1s
1ls
1s
1s
1s

Preamp

0dB
0dB
0dB
0dB
0dB
0dB
0dB
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DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia, D E K R A
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C.I.LF. A29507456

Vhom:

Modulation: BTLE 5.0 (GFSK 2 Mbit/s)

e LOW CHANNEL:
Frequency range 30 MHz - 12.5 GHz:

Spectrum I 'If

Ref Level 0.00 dBm Offset 1.00 d& @ RBW 1 MHz

Att 15 dB & SWT 1s @ VBW 3 MHz Mode Sweep
SGL Count 10/10 TOF
@ 1Pk View
Limit Chedk PASH mMi[1] -53.26.dBm
Line MIC_2.4GHz_TX_CSE PASS 75.4810 MHz|
-10 dBm
-20 dBm
IC_2.4GHz_TX_CSE
-30 dBm
-40 dBm
-5@:dBm
v
0 Il + 4
-70 dem
-80 dem
-80 dBm
Start 30.0 MHz 32001 pts Stop 2.387 GHz
e
)
)i J b wa

Spectrum I 'If

Ref Level 0.00 dBm Offset 1.00 d&8 @ RBW 1 MHz

Att 15 dB & SWT 1s @ VBW 3 MHz Mode Sweep
SGL Count 10/10 TOF
@ 1Pk View
Limit Chedk PASSE mMi[1] -17.10 dBm|
Line MIC_2.4GHz_TX_CSE PASE 2.399990860 GHz
-10 dBm
M
-20 dBm Ve

-70 dBm

-80 dBm

=80 dBm

Start 2.387 GHz

32001 pts Stop 2.4 GHz

i J G & '
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Spectrum |

D DEKRA

(=]

Ref Level 0.00 dBm Offset 1.00 dB & RBW 1 MHz

Att 15de @ SWT l1s @ VBW 3 MHz Mode Sweep
SGL Count 10/10 TDF

@ 1Pk Yiew

Limit Chedk PASS
Line MIC_2.4GHz_TX_CSE PASY

-10 dem

Mi[1]

-59.82 dBm
2.491207340 GHz

MIC_2.4GHz_TX_CSE

-20 dBm =

-30 dem

-40 dem

-50 dem

M1

-70 dBm

-80 dBm

-90 dBm-

Start 2.4835 GHz

32001 pts

Stop 2.4965 GHz

)

Spectrum |

(=)

Ref Level 0.00 dBm Offset 1.00 dB & RBW 1 MHz

ALt 15de @ SWT l1s @ VBW 3 MHz Mode Sweep
SGL Count 10/10 TDF
@ 1Pk View
Limit Chedk PASS Mi[1] -52.47 dBm
Line MIC_2.4GHz_TX_CSE PASY 6.792400 GHz
-10 dem
-20 dem

MIC_2.4GHz_TX_CSE
-30 dem

-40 dem

-50 dem ¥

-70 dBm

-80 dBm

-90 dBm

Start 2.4965 GHz

32001 pts

)

Report No: 82408RRF.002

Page 30 of 57

Stop 12.5 GHz

2025-06-04



DEKRA Testing and Certification, S.A.U.
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e MIDDLE CHANNEL:
Frequency range 30 MHz - 12.5 GHz:

Spectrum 2 (X)

DEKRA

(=)

Ref Level 0.00 dBm Offset 1.00 dB8 @ RBW 1 MHz

Att 15 dB & SWT 1s @ VBW 3 MHz Mode Sweep
SGL Count 10/10 TOF
@ 1Pk View
Mi[1] -52.76 dBm
50.5130 MHz
-10 dBm
-20 dBm

MIC_2.4GHz_TX_CSE
-30 dBm

-40 dBm

(450 dBm

-70 dBm

-80 dBm

-80 dém

Start 30.0 MHz

32001 pts

)

2]

Spectrum 2 (X)

Stop 2.387 GHz

(=)

Ref Level 0.00 dBm Offset 1.00 d&8 & RBW 1 MHz

Att 15 dB & SWT 1s @ VBW 3 MHz Mode Sweep
SGL Count 10/10 TDF
@ 1Pk View
M1[1] -51.33 dBm
2.391678840 GHz
-10 dBm
-20 dBm

MIC_2.4GHz_TX_CSE
-30 dBm

-40 dBm

-50 dBm

-70 dBm

-80 dBm

-80 dém

Start 2.387 GHz

32001 pts

| )
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Spectrum 2

@)

DEKRA

=]

Ref Level 0.00 dBm Offset 1.00 d& & RBW 1 MHz

Att 15 dB & SWT 1s @ VBW 3 MHz Mode Sweep
SGL Count 10/10 TOF
@ 1Pk View
M1[1] -51.71 dBm
2.487303800 GHz|
-10 dBm

MIC_2.4GHz_TX_CSE
-20 dBm

-30 dBm

-40 dBm

-70 dBm

-B0 dBm

-90 dBm

Start 2.4835 GHz

32001 pts

Stop 2.4965 GHz

L ]—I

Spectrum 2

=)
i{

Ref Level 0.00 dBm Offset 1.00 dé & RBW 1 MHz

Att 15 dB @& SWT 1s & VBW 3 MHz Mode Sweep
SGL Count 10/10 TOF
@ 1Pk View
M1[1] -41.64 dBm
4.880850 GHz
-10 dBm
-20 dBm

MIC_2.4GHz_TX_CSE
-30 dBm

-40 dBm

-70 dem:

-B0 dBm

-90 dBm

Start 2.4965 GHz

32001 pts

Stop 12.5 GHz

( )
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HIGH CHANNEL:
Frequency range 30 MHz — 12.5 GHz:

Att 15
SGL Count 10/10

Spectrum 2
Ref Level 0.00 dBm

dB @ SWT
TDF

Ia5)
)

D DEKRA

(=]

Offset 1.00 dé & RBW 1 MHz

1s & VBW 3 MHz

Mode Sweep

@ 1Pk View

M1[1]

-53.45 dBm
77.3960 MHz|

-10 dBm

-20 dBm

MIC_2.4GHz_TX_CSE

-30 dBm

-40 dBm

-50.8m

-60

-70 dBm

-B0 dBm

-90 dBém:

Start 30.0 MHz

32001 pts

Stop 2.387 GHz

)

Att 15
SGL Count 10/10

Spectrum 2
Ref Level 0.00 dBm

de @ SWT
TDF

=
€3]

Offset 1.00 dB8 @ RBW 1 MHz

1s & VBW 3 MHz

Mode Sweep

@ 1Pk View

M1[1]

-55.98 dBm
2.398698620 GHz|

-10 dBm

-20 dém

MIC_2.4GHz_TX_CS

-30 dBm

-40 dBm

-50 dBm

O T EV VP IUS AP PU WUPVVORFH VSRR W emU

-70 dBm

-80 dBm

-80 dém

Start 2.387 GHz 32001 pts Stop 2.4 GHz
( ]l [
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(RS 5occ ) Z]
Ref Level 0.00 dBm Offset 1.00 dé & RBW 1 MHz

Att 15 dB @& SWT 1s @ VBW 3 MHz Mode Sweep
SGL Count 10/10 TOF

@ 1Pk View

Mi[1] -42.37 dBm
2.483524980 GHz

-10 dBm

MIC_2.4GHz_TxX_CSE
-20 dBm

-30 dBm

140 dBm

-50 dBem

-60 dBm

-70 dBm

-B0 dBm

-90 dBm

Start 2.4835 GHz 32001 pts Stop 2.4965 GHz

( ]l T GINNRNEDD we

+ . [ ore
[Rpetrmyg] -+ o] [®]

Ref Level 0.00 dBm Offset 1.00 dé & RBW 1 MHz

Att 15 dB @& SWT 1s @ VBW 3 MHz Mode Sweep
SGL Count 10/10 TOF
@ 1Pk View
M1[1] -52.49 dBm
6.954950 GHz
-10 dBm
-20 dBm

MIC_2.4GHz_TX_CSE
-30 dBm

-40 dBm

-50 dBm P

-70 dBm

-80 dBm

-90 dBm

Start 2.4965 GHz 32001 pts Stop 12.5 GHz

k ) ] GHD
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D DEKRA

Article 6 and Annex 2. 30. Transmitting equipment. Permissible value for occupied

bandwidth
Test Setup:
Spectrum Analyzer
i Power Supply
i [—
mml EUT L]
|
Non-Conducted
Table
Q Ground Reference Plane H
Limits:
Mode Limit
FH 83.5 MHz
FH+DS 83.5 MHz
FH+OFDM 83.5 MHz
OFDM (Narrow bandwidth), DS 26 MHz
OFDM (Wide band) 38 MHz
Others 26 MHz

Test method:

According to MIC Notice No. 88 Annex 43

Test procedure:

The DUT is connected to the spectrum analyzer and it is configured at maximum output power in the different test
channels. The spectrum analyzer is with the function 99% occupied bandwidth.

Report No: 82408RRF.002 Page 35 of 57

2025-06-04



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia, D E K R A
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafa

C.I.LF. A29507456

Results:

Mode: Other digital modulation methods.

Vhom:

Modulation: BTLE 5.0 (GFSK 1 Mbit/s)

Low Channel Middle Channel High Channel
2402 MHz 2440 MHz 2480 MHz
99% occupied bandwidth (MHz) 1.09700 1.08500 1.08900
Limit <26 MHz

Measurement uncertainty (kHz) <% 6.06
Verdict:
PASS
Report No: 82408RRF.002 Page_se ofs7 2025-06-04



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia,

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafa
C.I.F. A29507456

Vhom:

Modulation: BTLE 5.0 (GFSK 1 Mbit/s)

e LOW CHANNEL:

Spectrum

SGL Count 300/300

Ref Level 10.00 dBm
Att 25 dB

D DEKRA

(=)

Offset 1.00 dB @ RBW 30 kHz
SWT 10.1ms & VBW 100 kHz
TDF

Mode Sweep

@ 1Pk View

Mi[1]

It Occ Bw
0 dem

-0.09 dBm
2.401695830 GHz
1.096990301 MHz

W’V’WM

-10 dem

I

-20 dem

-30 dem

;
N
N

w

Ty

-60 dem

\wwmm

-70 dBm

-80 dBm

CF 2.402 GHz

10001 pts Span 3.0 MHz
e —
) ] R &
e MIDDLE CHANNEL.:

( oxe
P 2
Ref Level 10.00 dBm Offset 1.00 dB & RBW 30 kHz
Att 25de SWT 10.1ms @ VBW 100 kHz Mode Sweep
SGL Caunt 300/300 TDF

@ 1Pk Yiew

M1[1] -0.20 dBm
2.439700030 GHz
M1 Occ Bw 1.085291471 MHz
oo W\/\,MW
o M WWM y
-20 dBm P {
/ i
20 dem y A le \h . A

Vi
-40 dem A

- L

e

-60 dBm

-70 dBm

=80 dBm-

CF 2.44 GHz 10001 pts

Span 3.0 MHz

)

Page 37 of 57

Report No: 82408RRF.002

GITnn W

2025-06-04



DEKRA Testing and Certification
Parque Tecnoldgico de Andalucia,
¢/ Severo Ochoan® 2 - 29590 Cam
C.I.F. A29507456

, S.AU.

panillas - Malaga - Espafia

e HIGH CHANNEL:

Spectrum
Ref Level 10.00 dBm

SGL Count 300/300 TDF

D DEKRA

(F]

Offset 1,00 dB & RBW 30 kHz
Att 25de SWT 10,1 ms @ VBW 100 kHz

Mode Sweep

@ 1Pk Yiew

0 dem

M1i[1]

OccBw

-1.38 dBm
2.480001200 GHz|
1.088591141 MHz

-10 dem

-20 dem

-30 dem

M\w u'vlwm
f

-40 dem '»/“
M:U”“M

e

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz

10001 pts

Span 3.0 MHz

( )
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Modulation: BTLE 5.0 (GFSK 2 Mbit/s)

D DEKRA

Measurement uncertainty (kHz)

Low Channel Middle Channel High Channel
2402 MHz 2440 MHz 2480 MHz
99% occupied bandwidth (MHz) 2.072792721 2.086791321 2.061293871
Limit <26 MHz
<+ 6.06

Verdict:

PASS
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Modulation: BTLE 5.0 (GFSK 2 Mbit/s)

e LOW CHANNEL:

Spectrum

D DEKRA

(=]

Ref Level 10.00 dBm
Att 25 dB
SGL Count 300/300

Offset 1.00 dB @ RBW 30 kHz
SWT 10.1ms & VBW 100 kHz
TDF

Mode Sweep

@ 1Pk View

0 dem

M1[1]

Occ Bw

-1.05 dBm
2.401456050 GHz
2.072792721 MHz

-10 dem

WN«WMM

-20 dem

P

M‘WWW
T

-30 dem

-40 dBm i
Y .
dem w
-60 dBm
-70 dBm
-80 dBm

CF 2.402 GHz

10001 pts

Span 5.0 MHz

( )

e MIDDLE CHANNEL:

Spectrum 2 (X) e
Ref Level 10.00 dBm Offset 1.00 dB & RBW 30 kHz
Att 25dB  SWT 10.1ms @ VBW 100 kHz Mode Sweep
SGL Count 300/300 TDF
@ 1Pk View
M1[1] -2.94 dBm
2.439452550 GHz|
Occ Bw 2.086791321 MHz
0 dBm it
'wawwww
-10 dem WX \,“Wu-"
1 w M\'\ﬂ
-20 dBm /‘(‘/ﬁ y M
-30 dBm /r ﬂ‘w\
40 dem M%‘J \(‘" U‘WWW'LW
dBm M
-60 dBm Li
-70 dBm
-80 dBm
CF 2.44 GHz 10001 pts Span 5.0 MHz
1 ] G e
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e HIGH CHANNEL:

Spectrum

SGL Count 300/300

D DEKRA

(F]

Ref Level 10.00 dBm  Offset 1.00 dB & RBW 30 kHz
Att 25dB  SWT 10.1 ms & VBW 100 kHz

Mode Sweep

@ 1Pk Yiew

0 dem

M1i[1]

OccBw

-3.38 dBm
2.480054990 GHz|
2.061293871 MHz

-10 dem

Wi

T

b

-20 dem

14+

i

-30 dem

7

A

/

-40 dBwn-

[

-60 dBm

N

-70 dBm

-80 dBm

CF 2.48 GHz

10001 pts

Span 5.0 MHz

( )
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Article 24.2. Receiving equipment. Limit on secondary radiated emissions

Test Setup:
Spectrum Analyzer
- :‘ Power Supply
111 oo EUT —
| |
Non-Conducted
Table

Gmmmdp  Ground Reference Plane <l

Limits:

The limit on secondary emissions radiated from the receiving equipment within which the function of other radio
equipment will not be impaired shall be, in terms of the power of a dummy antenna circuit that has the same
electrical constant as the receiving antenna, 4 nW (-54 dBm) or less at a frequency below 1 GHz and 20 nW
(-47 dBm) or less at a frequency of 1 GHz or higher as measured using the circuit.

Test method:

According to MIC Notice No. 88 Annex 43

Test procedure:

The DUT is connected to the spectrum analyzer and it is configured in reception mode in the different test channels.
The spectrum analyzer is configured with the parameters (RWB, VBW, frequency span) indicated in the test standard.
It is ensure to have at least 10 dB of margin between background noise and limit line.
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Results:

Vhom:

Modulation: BTLE 5.0 (GFSK 1 Mbit/s)

e LOW CHANNEL:

No spurious frequencies detected at less than 10 dB below the limit.

e MIDDLE CHANNEL:

No spurious frequencies detected at less than 10 dB below the limit.

e HIGH CHANNEL:

No spurious frequencies detected at less than 10 dB below the limit.

Measurement uncertainty <+2.94 dB
Verdict:
PASS
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Modulation: BTLE 5.0 (GFSK 1 Mbit/s)

e LOW CHANNEL:

Frequency range 30 MHz - 1 GHz:

Spectrum

Att
SGL Count 10/10

Ref Level -10.00 dBm

5dB @ SWT
TDF

D DEKRA

(=)

Offset 1.00 dB @ RBW 100 kHz
1s @ VBW 300 kHz

Mode Sweep

@ 1Pk View

Line MIC_

-20 dem

Limit Chedk

-4GHz_RX_CSE

PASS

PASH

Mi[1]

-77.57 dBm
96.0030 MHz

-30 dem

-40 dem

-50 dem

MIC_2.4GHz_RX_CS|

-60 dem

-70 dem

-80 dBm

-100 dBm

]y bl b ikl b AL b Ll

Start 20.0 MHz

32001 pts

( )

Frequency range 1 - 12.5 GHz:

Spectrum
Ref Level -10.00

SGL Count 10/10

Stop 1.0 GHz

(=)

dBm Offset 1.00 dB @ RBW 1 MHz

Att 5dB @ SWT

TDF

1s @ VBW 3 MHz

Mode Sweep

@ 1Pk View

Line MIC_

-20 dem

Limit Chedk

-4GHz_RX_CSE

PASS
PASH

Mi[1]

-62.02 dBm
6.895540 GHz

-30 dem

-40 dem

-50 dem

MIC_2.4GHz_RX_CSE
-60 dBm

-80 dBm

-90 dBm

-100 dBm

Start 1.0 GHz

32001 pts

( )
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e MIDDLE CHANNEL:
Frequency range 30 MHz - 1 GHz:

Spectrum

D DEKRA

(=)

Ref Level -10.00 dBm Offset 1.00 dB @ RBW 100 kHz
Att 5dB @ SWT 1s @ VBW 300 kHz Mode Sweep
SGL Count 10/10 TDF

@ 1Pk Yiew

Limit Chedk PASS M1[1]
Line MICG_2.4GHz_RX_CSE PASY

-20 dem

-76.83 dBm
96.0030 MHz

-30 dem

-40 dem

-50 dem

MIC_2.4GHz_RX_CSE

-60 dem

-70 dem

M1

-80 dBm T

T TP UL STpYaTeyTu(r oo o vy

-100 dBm

Start 20.0 MHz 32001 pts

Stop 1.0 GHz

)

Frequency range 1 - 12.5 GHz:

Spectrum

(=)

Ref Level -10.00 dBm Offset 1.00 dB @ RBW 1 MHz
Att 5dB & SWT 1s @ VBW 3 MHz Mode Sweep
SGL Count 10/10 TDF

@ 1Pk View

Limit Chedk PASS M1[1]
Line MIC_2.4GHz_RX_CSE PASY

-20 dem

-62.54 dBm
6.992210 GHz

-30 dem

-40 dem

-50 dem

MI1C_2.4GHz “R¥_CSE
-60 dem VL

-70 dem

-80 dBm

-90 dBm

-100 dBm

Start 1.0 GHz 32001 pts

{ i

Report No: 82408RRF.002 Page 45 of 57

Stop 12.5 GHz

2025-06-04



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia,

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafa
C.I.F. A29507456

e HIGH CHANNEL:
Frequency range 30 MHz - 1 GHz:

Spectrum

Att
SGL Count 10/10

Ref Level -10.00 dBm

5dB @ SWT
TDF

D DEKRA

(=)

Offset 1.00 dB @ RBW 100 kHz
1s @ VBW 300 kHz

Mode Sweep

@ 1Pk Yiew

Line MIC_

-20 dem

Limit Chedk

-4GHz_RX_CSE

PASE
PASYH

Mi[1]

-76.50 dBm
96.0030 MHz

-30 dem

-40 dem

-50 dem

MIC_2.4GHz_RX_CS|

-60 dem

-70 dem

M1

-80 dBm T

g ai i adid et

-100 dBm

Lo s b

Start 20.0 MHz

32001 pts

Stop 1.0 GHz

)

Frequency range 1 - 12.5 GHz:

Spectrum

Ref Level -10.00
Att

SGL Count 10/10

(=)

dBm Offset 1.00 dB @ RBW 1 MHz

5dB @ SWT
TDF

1s @ VBW 3 MHz

Mode Sweep

@ 1Pk View

Line MIC_

-20 dem

Limit Chedk

-4GHz_RX_CSE

PASE
PASYH

M1[1]

-62.77 dBm
6.950520 GHz

-30 dem

-40 dem

-50 dem

MIC_2.4GHz "RX_CSE

-60 dem

-80 dBm

-90 dBm

-100 dBm

Start 1.0 GHz

32001 pts

{ i
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Modulation: BTLE 5.0 (GFSK 2 Mbit/s)

e LOW CHANNEL:

No spurious frequencies detected at less than 10 dB below the limit.

e MIDDLE CHANNEL:

No spurious frequencies detected at less than 10 dB below the limit.

e HIGH CHANNEL:

No spurious frequencies detected at less than 10 dB below the limit.

Measurement uncertainty <+ 2.94 dB

Verdict:

PASS
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Modulation: BTLE 5.0 (GFSK 2 Mbit/s)

e LOW CHANNEL:
Frequency range 30 MHz - 1 GHz:

Spectrum

D DEKRA

(=)

Ref Level -10.00 dBm Offset 1.00 dB @ RBW 100 kHz
Att 5dB & SWT 1s @ VBW 300 kHz Mode Sweep
SGL Count 10/10 TDF

@ 1Pk View

Limit Chegk PASS M1[1]
Line MIC_2.4GHz_RX_CSE PASYH

-77.19 dBm
96.0340 MHz

-20 dem

-30 dem

-40 dem

-50 dem

MIC_2.4GHz_RX_CSE

-60 dem
-70 dBm
M1
-B0 dBm T '
-100 dBm
Start 30.0 MHz 32001 pts Stop 1.0 GHz

( )

Frequency range 1 - 12.5 GHz:

Spectrum

Att
SGL Count 10/10

Ref Level -10.00 dBm

5dB @ SWT
TDF

(=)

Offset 1.00 dB @ RBW 1 MHz

1s @ VBW 3 MHz

Mode Sweep

@ 1Pk View

Line MIC_

Limit Ched

k
-4GHz_RX_CSE

PASS
PASH

Mi[1]

-62.06 dBm
6.994730 GHz

-20 dem

-30 dem

-40 dem

-50 dem

MIC_2.4GHz_RX_CS|

-80 dBm

-90 dBm

-100 dBm

Start 1.0 GHz

32001 pts

Stop 12.5 GHz
]

( )
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e MIDDLE CHANNEL:
Frequency range 30 MHz - 1 GHz:

Spectrum

DEKRA

(=)

Ref Level -10.00 dBm Offset 1.00 dB @ RBW 100 kHz

Att 5dB @ SWT 1s @ VBW 300 kHz Mode Sweep
SGL Count 10/10 TDF

@ 1Pk Yiew

Limit Chedk PASS

M1[1]
Line MIC_%.4GHz_RX_CSE PASY

-20 dem

-76.81 dBm
858.0360 MHz|

-30 dem

-40 dem

-50 dem

MIC_2.4GHz_RX_CSE

-60 dem

-70 dem

-80 dBm ‘

M1

LN ey ) A s st b i

-100 dBm

Start 20.0 MHz 32001 pts

Stop 1.0 GHz

)

Frequency range 1 - 12.5 GHz:

Spectrum

(=)

Ref Level -10.00 dBm Offset 1.00 dB @ RBW 1 MHz
Att 5dB & SWT 1s @ VBW 3 MHz Mode Sweep
SGL Count 10/10 TDF

@ 1Pk View

Limit Chedk PASE

M1[1]
Line MIC_2.4GHz_RX_CSE PASY

-20 dem

-61.31 dBm
6.965980 GHz

-30 dem

-40 dem

-50 dem

MIC_2.4GHz "RX_CSE

60 dem e

-80 dBm

-90 dBm

-100 dBm

Start 1.0 GHz 32001 pts

{ i
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e HIGH CHANNEL:
Frequency range 30 MHz - 1 GHz:

Spectrum

D DEKRA

(=)

Ref Level -10.00 dBm Offset 1.00 dB @ RBW 100 kHz
Att 5dB @ SWT 1s @ VBW 300 kHz Mode Sweep
SGL Count 10/10 TDF

@ 1Pk Yiew

Limit Chedk PASS M1[1]
Line MICG_2.4GHz_RX_CSE PASY

-20 dem

-77.27 dBm
96.0030 MHz

-30 dem

-40 dem

-50 dem

MIC_2.4GHz_RX_CSE

-60 dem

-70 dem

ool 1] ek kW

-100 dBm

Start 20.0 MHz 32001 pts

Stop 1.0 GHz

)

Frequency range 1 - 12.5 GHz:

Spectrum

(=)

Ref Level -10.00 dBm Offset 1.00 dB @ RBW 1 MHz
Att 5dB & SWT 1s @ VBW 3 MHz Mode Sweep
SGL Count 10/10 TDF

@ 1Pk View

Limit Chedk PASS M1[1]
Line MIC_2.4GHz_RX_CSE PASY

-20 dem

-62.47 dBm
6.877210 GHz

-30 dem

-40 dem

-50 dem

MIC_2.4GHz "RX_CSE
-60 dem

-70 dem

-80 dBm

-90 dBm

-100 dBm

Start 1.0 GHz 32001 pts

{ i
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Article 9.4-5.-Controlling equipment. Interference prevention function.

Identification code transmission/reception
Test Setup:

Receiver
Equipment

EUT Attenuation

Limits:

Radio equipment used mainly on the same premises and automatically transmits or receives identification code.

Test method:

According to MIC Notice No. 88 Annex 43

Test procedure:

The DUT is placed on a shielded room to isolate it. With the DUT turned off and using a spectrum analyzer and an
antenna, it is checked that no signal from other devices are present inside de shielded room in the frequency range
of interest. Then, the DUT is turned ON. Using an ancillary device, the MAC address is checked and registered.

Results:
BLE MAC
67:CE:97:BO:DF:17
No filter
_~f BRP_HUB35_ABCDE_EMC CON
67:CE:97:B0:FD:17
NOT BONDED A-43dBm €103 ms
Verdict:
PASS
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Article 49-20. Antenna. Antenna gain

Test Setup:

Power Meter Power Supply

Power Sensor
IW: EUT | = Ool
' ]
Non-Conducted
Table

S Ground Reference Plane

Limits:

a: The absolute gain of the transmitting antenna shall be 12.14 dB or less. However, when the equivalent
isotropic radiated power EIRP (equivalent isotropic radiated power in the 1 MHz bandwidth in the case of spread
spectrum and OFDM systems) is equal to or less than the value obtained by applying an antenna power with
the mean power of 10 mW with its absolute gain being 12.14 dB, the shortage shall be compensated for by the
gain of the transmitting antenna (Note that mean power is 10 mW in the 1 MHz bandwidth in the case of spread
spectrum and OFDM systems; however, mean power of 3 mW in the 1 MHz bandwidth is applied if the FH
system, a hybrid system combining DS and FH systems, or a hybrid system combining FH and OFDM systems
is employed and the frequency band of 2,427 - 2,470.75 MHz is used).

b: The Half-Power Beam width Angle HPBA (angle between two points at which radiated power becomes 1/2)
of the transmitting antenna’s horizontal and vertical planes shall not exceed the value as determined by the
following formula:

HPBA < 360 / A [degrees]

where constant A is equal to the value obtained by dividing the equivalent isotropic radiated power EIRP
(equivalent isotropic radiated power in the 1 MHz bandwidth in the case of spread spectrum and OFDM systems)
by the value obtained by applying an antenna power with the mean power of 10 mW with its absolute gain being
2.14 dB, and shall be assumed to be 1 ifitisless than 1 (Note that mean power is 10 mW inthe 1 MHz bandwidth
in the case of spread spectrum and OFDM systems; however, mean power of 3 mW in the 1 MHz bandwidth is
applied if the FH system, a hybrid system combining DS and FH systems, or a hybrid system combining the FH
and OFDM systems is employed and the frequency band of 2,427 - 2,470.75 MHz is used).

Therefore
A = EIRP (mW) / (10 mW x absolute gain) = EIRP (mW) / 16.37

Where absolute gain is the linear value corresponding to 2.14 dB = 1.637.

Test method:

According to MIC Notice No. 88 Annex 43
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D DEKRA

Test procedure:

The conducted RF output power measurements were made at the RF output terminals of the DUT, using an average
power meter, selecting maximum transmission power of the DUT in the different test channels. The measurement is

corrected with the duty cycle. Antenna gain is added to these results in order to calculate the E.I.R.P.

Results:

Maximum Declared Antenna Gain:

Vhom:

Modulation: BTLE 5.0 (GFSK 1 Mbit/s)

+3.04 dBi

Channel

Measured antenna

Radiated power

Radiated power

A = EIRP (mW) /16.37

power (dBm) EIRP (dBm) EIRP (mW)
Low (2402 MHz) 2.49 5.53 3.57 <1
Middle (2440 MHz) 2.30 5.34 3.42 <1
High (2480 MHz) 2.08 5.12 3.25 <1

Since Ais < 1, it is assumed to be 1, and therefore the half-power beam width must be 360° or less.

Verdict:

PASS

Modulation: BTLE 5.0 (GFSK 2 Mbit/s)

Channel Mescs)\tljvreerd(ggtrﬁ;ma Re&?glée?d%%/\;er Ralgllsga? nﬁ)\(/)\/v;/er A = EIRP (mW) /16.37
Low (2402 MHz) 2.50 5.54 3.58 <1
Middle (2440 MHz) 2.31 5.35 3.43 <1
High (2480 MHz) 2.08 5.12 3.25 <1

Since Aiis < 1, itis assumed to be 1, and therefore the half-power beam width must be 360° or less.

Verdict:

PASS
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Appendix C: Photographs
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EQUIPMENT VIEW FOR ALL THE TESTS BUT THE TEST °‘Identification code transmission/reception’
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¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafa

C.I.LF. A29507456

EQUIPMENT VIEW FOR THE TEST ‘Identification code transmission/reception’
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