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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 PODTO00O.

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

e Transmitting equipment. Permissible value for occupied bandwidth: Measurement uncertainty < £ 6.35
kHz

e Transmitting equipment. Spread bandwidth: Measurement uncertainty < + 710.28 kHz
e Receiving equipment. Limit on secondary radiated emissions: Measurement uncertainty < £ 2.95 dB

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 model GAP7.1000 is an Access Point for bidirectional communication with battery locks,
connected via RS485 interface to a G7 device with main controller App.
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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.

Id Control Number | Description \ Model Serial No. Date of Reception Application
Gantner Element
S/01 83058/1.1 Device GAP7.1000 - 2025-07-23
Under Test
Conducted
USB
Connection Auxiliar
S/01 | 83058/15.1 Cable for - - 2025-07-23 elemen{
GAT DL
73XX
S/01 | 83058/25.1 Ethernet - - 2025-07-23 Auxiliary
cable element

Notes referenced to samples during the project:

S/01 Sample used for conducted tests
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Test'sample description

Ports. ..o :

Cable
Port MBI and Specified | Attached | Shielded = Coupled
description max | during test to
length [m] patient®
RS-485 >30 [1] [1] []
. [] [] []

Supplementary information to the
POMS. . :

For Testing a power Supply with RJ45 connector is used

Rated power supply ........cccvvenns

RS-485 IN and RS-485 OUT are parallel

Reference poles

Pl =12 W\ w3 N

Voltage and Frequency

[] |AC (1] T[] []

[X] | DC: 24 VDC via RS-485 from a Controller Unit

Rated POWET ........ceeeviiiiieeiiiniiid

24 VDC, typical 6.3 mA. Max.: 13 mA

Clock frequencies......c....cccoeveeini

Q1: 32 MHz, Q2: 32,768 kHz

Other parameters .....ccccccovveeeennndd

Software Version ..........ccceeeeeevvnnnnl

1.0

Hardware Version ............ccceeeennnld

11

Dimensions incm (W x H x D) ....:

122.5x122.5 x 42 mm

Mounting position ..........cccceveeen:

[ 1 | Table top equipment

[X] | Wall/Ceiling mounted equipment

[ 1 | Floor standing equipment

[ 1 |Hand-held equipment

Modules/parts........cccccovvveeeeninnn

Accessories (not part of the test
[1€=70 1) .

[ 1 |Other:
Module/parts of test item Type Manufacturer ‘
Description Type Manufacturer ‘
Power Supply with RJ45 Connector and YSV24- Yingjiao
UsB 240075

Documents as provided by the
F=To] o] [[o7=T o |

Description

File name

Issue date

@) Only for Medical Equipment
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|Identification of the client

GANTNER Electronic GmbH
BundesstralRe 12
6714 Nuziders, Austria

Testing period and place
Test Location DEKRA Testing and Certification S.A.U.
Date (start) 2025-09-16
Date (finish) [P Ra

Document history

Report number Date Description

83640RRF.001 2025-11-14 First release.

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 %

Report No: 83640RRF.001 Page 6 of 41 2025-11-14



DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia,
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
C.I.LF. A29507456

Remarks and comments

D DEKRA

Control
(\[o}

Used instrumentation:

Equipment

Serial number

Manufacturer

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

Calibration
date

Calibration
Authority

Calibration
Method

06792

SHIELDED ROOM

N/A

ETS LINDGREN

S101 N/A N/A C)

06158 | SIGNAL AND | FSV40 101713 ROHDE AND 2026-02-05 | ROHDE AND | ¢)
SPECTRUM SCHWARZ SCHWARZ
ANALYZER 10 Hz -
40 GHz

05880 | DC POWER | US0O02A N/A KEYSIGHT N/A N/A c)
SUPPLY 30V/5A TECHNOLOGIES

07760 | DIGITAL 175 46970084 FLUKE 2025-11-07 | DEKRATC C)
MULTIMETER

07548 | TEMPERATURE HW(g-STE | 60038034603 | HW GROUP 2026-04-22 | DEKRATC C)
AND HUMIDITY
PROBE

04787 | AVG POWER | NRP-Z91 | 102402 ROHDE AND 2026-05-07 | ROHDE AND | c)
SENSOR 6 GHZ SCHWARZ SCHWARZ

Note: Calibration Method
a) Calibration conducted by the National Institute of Information and Communications Technology (NICT)
or a designed calibration agency under Article 102-18 paragraph (1) of the Radio Law.
b) 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.
c) 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).

Testing verdicts

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

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

Not measured: N/M
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Summary

D DEKRA

Bluetooth Low Energy (1M):

MIC No. 88 Annex 43

Requirement — Test case

Article 49-20 and Article 14 Table 8 Transmitting equipment. Antenna power. P _
Tolerances for antenna power.

Article 5 and Annex 1 table 7-8 Transmitting equipment. Frequency = _
tolerance.

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

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

Article 24.2 Receiving equipment. Limit on secondary = _
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)
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TEST CONDITIONS

(*): Data provided by the client.

POWER SUPPLY (*):
Vnominal: 24 Vdc
Type of Power Supply: DC power supply (via RS-485 from a Controller Unit)

TEST FREQUENCIES (*):

Modulation Data rates Low Channel: Middle Channel High Channel
BTLE GFSK 1 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.

ENVIROMENTAL CONDITIONS DURING TESTING:

Date Temperature Humidity

2025-09-16 25.26 — 25.36 °C 46.21 — 52.53 %
2025-09-17 25.05-25.16 °C 51.15-55.43 %
2025-09-19 24.24 — 24.65°C 48.28 — 53.34 %
2025-09-25 23.74 -24.35°C 50.35 -57.94 %

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:

D DEKRA

The product has a power supply of 24 Vdc. According to Public notice of MIC No. 88 test method of specified radio
equipment Annex 43, it must be performed voltage fluctuation test (+x10%) 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%:

GAP7.1000
Power Supply Input:

Testpoint TP8 =V+ (24 VDC)
Testpoint TP14 = GND

e

o

Ir:: IE QrFE 1.________‘£|

A B :E:r.-
on AT J —0C2E
i o KE

O
[ al1g
5] = OOt
VS 3o
ol o 3
WS RBnmies
u'r-;:;;-._.: o
W ol
=1

Input DUT
Voltage

Input RF Module

Voltage

RF Chip Input:

Testpoint TRP13=3.3VDC
Testpoint TP14 = GHND

- I
[ LN

| I—  —

P10
o

. R13
kad 01T o

Haar
- 25 OR27

28 XN ocle
ie_
LE g
[05]] = Ceso
e f et
S cing el
WPE OZO (33

W7y @lPia
-:}TI-“-#\ 3.3V

L8 py GND
i

£

Fiiz

Deviation from
Vnom from
Input RF Module

(%)

Vnhom (24 Vdc) 3.437 Vdc
Vmin (21.6 Vdc) 3.437 Vdc 0
Vmax (26.4 Vdc) 3.437 Vdc 0

Hence, only nominal voltage tests results can be recorded in this test report, and it is demonstrated that results do
not vary for different frequencies as well.
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PRODUCT INFORMATION

D DEKRA

The following information is provided by the client:

Modulation:

GFSK.

Spread spectrum system:

No (Other digital modulation methods).

Nominal necessary Bandwidth:

1 MHz

Maximum declared antenna gain:

+0.5 dBi

Declared Antenna Power:

6 dBm (3.981071706 mW)

Type of Antenna:

Integral Antenna

Operating nominal frequency range:

2400 MHz to 2483.5 MHz

Nominal power supply:

24 Vdc

Type of power supply:

DC Power supply (via RS-485 from a
Controller Unit)
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SUMMARY TABLE

BTLE 1M

sI50
HE (24 Vde)
ERSEORE BREREE (E3) B #HE Nominal Voltage W
Test Condition Test Case Unit Limit Notes.
2402 MHz 2440 MHz 2480 MHz
1) ‘dBm — 0.720 0660 0.650 Measured antenna power (dBm)
Duty Cycle Caorrection| dB — 1,815 1,840 1,828 It has been compensated in the power meter.
Eidd Corrected dBm — 2535 2,500 2,488
| Antenna power and toerances for antenna power power =] :
Corrected power Y 10 1,793 1,778 1,773
Deviation from marimum rated antenna power ) -54,970201 0000000 -55,3316400000000 -55,454593 0000000
(X1 50 -2,58118234804330 -2,58196721311475 -2,62006774193548
mamomE Fi ! ng‘ -6200,000 -6300,000 6500,
F Freguency ermor A A A b 000
requency Tolerance -
Freguency Absolute value MHz — 2.401.003. 2 439 90370000000 2.470.903 50000000
30.0 1o 2387.0 MHz Bz E 53,580 55,010 60,060 Mo spurious frequencies detesied al less than 10 oB below the imit
3 MHz 1881018 1881 182 2142358
a 2387010 2400.0 Mriz dBmhHz 2380 60,750 50,370 Hio spurius frequencies detecied af less than 10 dB below the i
Mominal Temperature ATUTARNOTREN MHz - 2395,999 2387,232 2388523
(23.74- 26:38 C) Unwanted Emission Strength 2483.6 102408 5 Mz dBmhHz a8 Sa.880 60,200 5,530 o spurious frequencies detesied al Iess than 10 dB below the imi
(48.21-57.04 %) MHz — 2484459 2490,081 2483536
2406.5 1o 125000 Mz dBmhHz E S0.510 53,000 2,180 o spurious frequencies detesied al Iess than 10 dB below the imi
MHz — 5512 300 6984 340 5527,000
[ 5 8 ot ot e Occupied Bandwicth X1 MHz 26 1.00170 1.00500 1.00400
30.0 1o 1000.0 MHz dBm/100kHz 54 -81,270 -81,500 -81,970 Mo spurious frequencies detected at less than 10 dB below the mit
BEs-RT IRESORN (RX1). MHz — 954,184 967,309 954,457
| Secondary Radiated Emissions Strength 1000.0 to 12500.0 MHz. dBm/MHz A7 -75,880 -77,630 -78,220 Mo spurious frequencies detected at less than 10 dB below the mit
MHz — 5517,740 5516,300 5516,660
MRS E#EE  inferference Pravention Funcbian =§$‘fm pass pass pass BLE MAC : 80:47:00-63 14:34
WM AW  Antenna sbsolute gain (12,14 dBi or less) R-& Pass Pass Pass
PassiFai
Antenna gain ‘ 0,5 | dBi |
| Rated Pawer (dBm) | 50] [ | 2402 MHz I 2440 MHz 2480 MHz
| Rated Power (mW):| __ 3,981071705534970| |Duty Cycle | 0,658390354747123 | 0,654682641826801 | 0,656418614927935 |
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TEST CASES DETAILS
Antenna power. Tolerances for antenna power

Test Setup:
Power Meter Power Supply
Power Sensor
|E]l H EUT [—
=
| ]
Non-Conducted
Table
Q Ground Reference Plane H
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 mwW
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.

D DEKRA

Channel Duty Cycle | Duty Factor Measured Measured Antenna power | Deviation from
(%) Correction | antenna power | antenna power | with Duty Cycle | maximum rated
(dB) without Duty | with Duty Cycle Correction antenna power
Cycle Correction (mw) (%)
Correction (dBm)
(dBm)
Low
(2402 MH2) 65.839035 | 1.815000 0.720 2.535000 1.792668 -54.970201
Middle 65.468264 | 1.840000 0.660 2.500000 1.778279 -55.331640
(2440 MHz) ' ' ' ' - '
High
(2480 MHz) 65.641861 | 1.828000 0.660 2.488000 1.773372 -55.454893
Verdict:
PASS
Duty Cycle:

e LOW CHANNEL:

®
=)

Spectrum
Ref Level 10.00 dBm Offset 0.50 d& & RBW 40 MHz
Att 25dB & SWT 3Ims & VBW 40 MHz
SGL TDF
@ 1Fk Clrw
D2[1] 0.32 dp|
411.147 ps|
M1 M1[1] -0.22 dBm)|
i )2 463.429
x r ‘| 4
-104d
204d
-30 dB |
i W‘W W W
U
-50 dem
-60 dBm
-70 dBm
-80 dem
CF 2.402 GHz. 10000 pts 300.0 ps/
Marker
| Type | Ref |  Tre | X-value Y-value Function Function Result |
! M1 | 1 463.429 s -0.22 dBm |
D2 M1 1 411.147 ps 0.32 dB {
D3 M1 1 624,473 ps 0.15 dB
il J Ready ml i
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e MIDDLE CHANNEL:

&
=)

Spectrum

Ref Level 10.00 dém  Offset 0.50 d8 & RBW 40 MHz
Att 25 dB & SWT 3ms & VBW 40 MHz
SGL TDF
® 1Pk Clrw

D2[1] 0.71 dp

411.015 ps]

maf1] -0.82 dBm)|

M1 D2 D3 £14.943 ps}
L3

10 dB

l20 dB

30 dB

o - —

-50 di

-60 di

=70 dBm

<80 dBm-

CF 2.44 GHz 10000 pts 300.0 ps/

Marker
Type | Ref | Tre | X-value | y-value | Function | Function Result |
M1 1 634.943 ps -0.82 deém
D2 M1 1 411.015 ps 0.71 dB
D3 M1 1 627.808 ps 0.93 de

il ] Ready

e HIGH CHANNEL:

®
=)

Spectrum

Ref Level 10.00 dém Offset 0.50 d& & RBW 40 MHz
Att 25 dB & SWT 3Ims @ VBW 40 MHz
SGL TDF
@ 1Pk Clrw

M1[1] -0.71 dBm|

656.782 ps)
) D2[1] 0.70 dp)
M D2 D3 409,982 ps]

-60 di

=70 dBm

-80 dBm-

CF 2.48 GHz 10000 pts 300.0 ps/

Marker |
| Type | Ref |  Tre | X-value | y-value | Function Function Result [l
U M1 1 656.782 ps -0.71 dBm
|| D2 M1 1 405.982 ps 0.70 dB
D3 M1 1 624.574 ps 0.51 de

w ]
[ N T ety WA
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia,

c/ Severo Ochoa n° 2 - 29590 Campanillas -
C.I.LF. A29507456

Test Setup:

Mélaga - Espafia

Frequency tolerance

Spectrum Analyzer

Power Supply

[

EUT

000

e

Non-Conducted

Table

Ground Reference Plane

)

D DEKRA

Limits:

Frequency tolerance shall be £ 50 x 106 (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. FL and FH frequencies are measured as worst-case frequencies at 10 dBc respect the maximum emission
founded. The frequency error is calculated as the difference between the arithmetic mean (Frequency Absolute value)

and the nominal value.

Results:

Frequency Absolute value

Channel Frequency error (Hz) (MH2) Frequency error (ppm)
Low (2402 MHz) -6200 2401.993800 -2.581182
Middle (2440 MHz) -6300 2439.993700 -2.581967
High (2480 MHz) -6500 2479.993500 -2.620967
Measurement uncertainty <t 4.79 kHz
Verdict:
PASS
PageTS ofar 2025-11-14
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D DEKRA

DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia,
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.I.LF. A29507456

e LOW CHANNEL: ®
(=)

Spectrum
Ref Level 10.00 dém  Offset 0.50 d& & RBW 1 kHz
Att 25 0B @ SWT  100ms @ VYBW 3 kHz Mode Sweep
SGL Count 300/300 TOF
@ 1Pk View
M1[1] 0.01 dBm|
2.40199389500 GHZ|

N /'\
B

. |
|

40 dB
et D\ M ;e pan A MWW%WW W\’"‘P\N\f\f\u\nm ’\)nlf\nm’\n.nﬂ’\l\ A A A M s
7 el 1 v v A e oy R g

-60 di
-70 di
-80 di
10000 pts Span 100.0 kHz
— W
W ) [

CF 2.402 GHz
—_

L JL

e MIDDLE CHANNEL:
(=)

Spectrum
Offset 0.50 d& & RBW 1 kHz

Ref Level 10.00 dBm
100 ms & YBW 3 kHz Mode Sweep
-0.29 dBm)|

25dB & SWT
2.43999374500 GHz|

Att
TOF
Mi[1]

SGL Count 300/300
@ 1Pk View

i
K
|
|

30 dB

-40 dB VJJ/ \’\"/\,\V
| PP PATIRN NMVNW A W L PP Y T i\ o
Vﬁ‘[ww ;,V"’“JJUV 1Tkl v W LA ¥ 1% VV‘HN\{'\‘V W VWW‘ Wﬁ«v‘ VW-V‘

-60 di
=70 di
-80 di
CF 2.44 GHz 10000 pts Span 100.0 kHz
— - — W
< % [

L JL
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DEKRA Testing and Certification, S.A.U. > DE KR !

Parque Tecnoldgico de Andalucia,
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.I.LF. A29507456

e HIGH CHANNEL:

&
=)

Spectrum

Ref Level 10.00 dém  Offset 0,50 d& & RBW 1 kHz

Att 25 0B @ SWT 100 ms @ VBW 3 kHz Mode Sweep
SGL Count 300/300 TOE
(@ 1Pk View
Mi[1] -0.70 dBm]
2.47999357500 GHZ

N i
|
|

40 dB }
J—l A ’ oo ADe B \\ﬂw\"/"m\n’\,ﬂn_unﬂ A A it A &
AN R o AT TN e R BT A e i e e M W AT VT e
-60 di

-70 di

-80 di

CF 2.48 GHz 10000 pts Span 100.0 kHz
[ | < W J T
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia, D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.I.LF. A29507456

Spurious emission intensity

Test Setup:
Spectrum Analyzer
[r—— = Power Supply
| — 1
111 EUT e
| 1
Non-Conducted
Table
H Ground Reference Plane H
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 W (-16 dBm) or less.

b. 2,387 MHz > f and 2,496.5 MHz < f 2.5 pyW (-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.

Results:

e LOW CHANNEL:
No spurious frequencies detected at less than 10 dB below the limit.

Frequency MaxPeak Limit
(MHz) (dBm) (dBm)
1881.918 -53.68 -26.00
2399.999 -32.56 -16.00
2484.459 -59.66 -16.00
5512.300 -50.51 -26.00
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DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia,
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
C.I.LF. A29507456

MIDDLE CHANNEL:

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

HIGH CHANNEL:

Verdict:

PASS

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

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

D DEKRA

Frequency MaxPeak Limit
(MH2z) (dBm) (dBm)
1881.182 -59.01 -26.00
2387.232 -60.79 -16.00
2490.081 -60.2 -16.00
6984.34 -53 -26.00
No spurious frequencies detected at less than 10 dB below the limit.
Frequency MaxPeak Limit
(MHz) (dBm) (dBm)
2142.358 -60.86 -26.00
2388.523 -60.37 -16.00
2483.536 -48.63 -16.00
5527 -52.16 -26.00
Measurement uncertainty <+2.77 dB
Step Size Detectors Bandwidth Sweep Time
141 Hz PK+ 300 Hz 1s
3.317 kHz PK+ 10 kHz 1s
97 kHz PK+ 1 MHz 1s
130 kHz PK+ 1 MHz 1s
30 kHz PK+ 1 MHz 1s
330 kHz PK+ 1 MHz 1s
416.667 kHz  PK+ 1 MHz 1s

12.5 GHz - 25 GHz

Report No: 83640RRF.001
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DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia,

c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
C.I.LF. A29507456

e LOW CHANNEL:

Frequency range 30 MHz — 2.387 GHz:

Spectrum

D DEKRA

®
=)

Ref Level 0.00 dBm Offset 0.50 dB & RBW 1 MHz

Att 15 dB & SWT 15 & VBW 3MHz Mode Sweep
SGL Count 10/10 TOF
® 1Pk View
Limit Check PASS M1[1] -53.68 dBm|
Line MIC_2.4GHz_TX_CSE PASS 1.8819180 GHz|

IC_2.4GHz_TX_CSE

-30 dBm

-50 dB

Start 30.0 MHz
———

32001 pts
c—

Stop 2.387 GHz
— el

L JL

Frequency range 2.387 — 2.400 GHz:

Spectrum

®
=)

Ref Level 0.00 dém Offset 0.50 d& & RBW 1 MHz
Att 15 dB @ SWT 15 @ ¥BW 3MHz  Mode Swesp
SGL Count 10/10 TOF

® 1Pk View

Limit Check
Line MIC_2.4GHz_TX_CSE

PASS
PASS

M1[1]

-32.56 dBm|
2.399998580 GHz|

IC_2.4GHz_TX_CSE

-30 dBm

s0.dB

i e

-70di

-80 di

-50 di

Start 2.387 GHz

32001 pts

L L

Stop 2.4 GHz
lllillill W
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia,
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.I.LF. A29507456

Frequency range 2.4835 — 2.4965 GHz:

Spectrum

D DEKRA

®
=)

Ref Level 0.00 dBm Offset 0.50 dB & RBW 1 MHz

Line MIC_2.4GHz_TX_CSE

Att 15 dB & SWT 15 & VBW 3MHz Mode Sweep
SGL Count 10/10 TOF
® 1Pk View
Limit Check PASS M1[1] -59.66 dBm|
PASS 2.484459330 GHz|

IC_2.4GHz_TX_CSE

-20 dBm

-30 dBm

50 dB

Start 2.4835 GHz 32001 pts . Stop 2.4965 Gz |
e—— - — ]
[ )il B ) GInn
Frequency range 2.4965 — 12.5 GHz:
Spectrum nf
RefLevel 0.00 dém  Offset 0.50 d8 & RBW 1 MHz
Att 15 dB @ SWT 15 @ VBW 3MHz  Mode Sweep
SGL Count 10/10 TOF
@ 1Pk View
Limit Check PASS M1[1] -50.51 dBm)|
Line MIC_2.4fGHz_TX_CSE PASS 5.512300 GHe|
-10 de
-20 dem
1C_2.4GHz_TX_CSE
-30 dem
-40 dem
s
50 dB)
60 des
704d
-80d
-0 d
Start 2.4965 GHz 32001 pts

L L
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia, D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.I.LF. A29507456

e MIDDLE CHANNEL:
Frequency range 30 MHz — 2.387 GHz:

®
=)

Spectrum
RefLevel 0.00 dBm  Offset 0.50 dB & RBW 1 MHz
Att 15 dB @ SWT 15 @ ¥BW 3MHz  Mode Swesp
SGL Count 10/10 TOF
@ 1Pk View
Limit Check PASS M1[1] -59.01 dBm|
Line MIC_2.4[GHz_TX_CSE PASS 1.8811820 GHz|
-10 dBir
-20 dBm
IC_2.4GHz_Tx_CSE
-30 dBm
40 dB
-50 dBy
M1
-60 dB b
70 d
-80 d
-90 d
Start 30.0 MHz 32001 pts Stop 2.387 GHz
— — —_— =
L J{ g i ¥ ) GIRRRREED we
Frequency range 2.387 — 2.400 GHz:
Spectrum nf
Ref Level 0.00 dém  Offset 0.50 d& & RBW 1 MHz
Att 15 dB @ SWT 15 @ ¥BW 3MHz  Mode Swesp
SGL Count 10/10 TOF
@ 1Pk View
Limit Check PASS M1[1] -60.79 dBm|
Line MIC_2.4[GHz_TX_CSE PASS 2.387232160 GHz|
-10 dBir
-20 dBm
IC_2.4GHz_TX_CSE
-30 dBm
40 der
50 dB
M1
-6lndE
-70 d
-80 di
-50 df
Start 2.387 GHz 32001 pts Stop 2.4 GHz
- —
[ )il — W, I ¥
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DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia,

c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
C.I.LF. A29507456

Frequency range 2.4835 — 2.4965 GHz:

Spectrum

D DEKRA

®
=)

Ref Level 0.00 dém Offset 0.50 dB & RBW 1 MHz

Line MIGC_2.4GHz_TX_GSE

Att 15dB & SWT 1s » VBW 3MHz Mode Sweep
SGL Count 10/10 TOF
@ 1Pk View
Limit Check PASS Mi1[1] -60.20 dBm)|
PASS 2.490081250 GHz|

IC_2.4GHz_TX_CSE

-20 der

-30 der

-50 dB

Start 2.4835 GHz
— -

32001 pts
c—

Stop 2.4965 GHz
— el

L JL

Frequency range 2.4965 — 12.5 GHz:

Spectrum

) GIRRRREED we

®
=)

Ref Level 0.00 dBm Offset 0.50 d& & RBW 1 MHz

Line MIC_2.4GHz_TX_CSE

Att 15 dB & SWT 1s & VBW 3MHz Mode Sweep
SGL Count 10/10 TOF
@ 1Pk View
timit Check PASS M1[1] -53.00 dBm|
PASS 6.984340 GHz|

IC_2.4GHz_TX_CSE

-30 dBm

50 dB

-70di

-80 di

-90 di

Start 2.4965 GHz

32001 pts

Stop 12.5 GHz
|
- |_|IIII§T—||

i

JL

& -
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia, D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.I.LF. A29507456

e HIGH CHANNEL:
Frequency range 30 MHz — 2.387 GHz:

®
=)

Spectrum

Ref Level 0.00 dBm Offset 0.50 d& & RBW 1 MHz

Att 15 dB @ SWT 15 @ ¥BW 3MHz  Mode Swesp

SGL Count 10/10 TOF

@ 1Pk View

Limit Check PASS M1[1]

Line MIC_2.4GHz_TX_CSE PASS

-60.86 dBm|
2.1423580 GHz|

IC_2.4GHz_TX_CSE
-30 dBm

-50 dB

Start 30.0 MHz 32001 pts Stop 2.387 GHz
. — e e
) GIRNENARD wo

L JL e -

Frequency range 2.387 — 2.400 GHz:

®
=)

Spectrum

Ref Level 0.00 dBém Offset 0.50 dB & RBW 1 MHz

Att 15 dB @ SWT 15 @ ¥BW 3MHz  Mode Swesp

SGL Count 10/10 TOF
@ 1Pk View

Limit Check PASS M1[1] -60.37 dBm|
Line MIC_2.4[GHz_TX_CSE PASS 2.388523190 GHz|

-10 dBir

-20 dBm

IC_2.4GHz_TX_CSE

-30 dBm

40 der

50 dB

M1

60 db ¥

-70 d

-80 di

-50 df

Start 2.387 GHz 32001 pts Stop 2.4 GHz

- —

[ )il — W, I ¥
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia,

c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.I.LF. A29507456

Frequency range 2.4835 — 2.4965 GHz:

Spectrum

D DEKRA

®
=)

Offset 0.50 dB & RBW
15 » VBW

Ref Level 0.00 dém
Att 15dB & SWT
SGL Count 10/10 TDF

1 MHz
3 MHz

Mode Sweep

@ 1Pk View

Limit Check
Line MIGC_2.4GHz_TX_GSE

PASS
PASS

mM1[1]

-48.63 dBm]|
2.483536360 GHz|

IC_2.4GHz_TX_CSE

-20 der

-30 der

-60 dB

Uailat e oo

el ki

i -

Start 2.4835 GHz
— -

32001 pts
c—

Stop 2.4965 GHz
— el

L JL

Frequency range 2.4965 — 12.5 GHz:

Spectrum

) GIRRRREED we

®
=)

Ref Level 0.00 dBm
Att 15 dB @ SWT
SGL Count 10/10 TOF

Offset 0.50 d& & RBW 1 MHz
15 & VBW 3 MHz

Mode Sweep

® 1Pk View

timit Check
Line MIC_2.4GHz_TX_CSE

PASS
PASS

M1[1]

-52.16 dBm|
5.527000 GHz|

IC_2.4GHz_TX_CSE

-30 dBm

50 dB

-70di

-80 di

-90 di

Start 2.4965 GHz

32001 pts

Stop 12.5 GHz.
w.
[

i

& - JL
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia, D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.I.LF. A29507456

Permissible value for occupied bandwidth

Test Setup:
Spectrum Analyzer
Power Supply
TAC |
mk| EUT oS
| |
Non-Conducted
Table
H 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) 40 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.
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia,

c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
C.I.LF. A29507456

Results:

Mode: Other digital modulation methods.

D DEKRA

Low Channel Middle Channel High Channel
2402 MHz 2440 MHz 2480 MHz
99% occupied bandwidth (MHz) 1.00170 1.00500 1.00400
Limit <26 MHz
Measurement uncertainty (kHz) <+ 3.70
Verdict:
PASS
e LOW CHANNEL:
Spectrum @
Ref Level 10.00 dem  Offset 0.50 dB & RBW 30 kHz
Att 25dB SWT 10 ms & VBW 100 kHz  Mode Sweep
SGL Count 300/300 TOF
® 1Pk View
i 2.{019;2:;;”0'2“:
0 dBr ,\
o ’ [\A/\f\*/\J \\N/'u’"'-"*\“
20 d f"\/,ﬂ {
/ y
/1

.30 dB

\\ NN VAN
¥ N

MW

-80 dBm-

CF 2.402 GHz
—

10000 pts
Sm—

-7

JL

J . SIE;H 3.0 MHz |
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia,
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.I.LF. A29507456

e MIDDLE CHANNEL:

Spectrum

D DEKRA

®
=)

Ref Level 10.00 dem
Att 25 db
SGL Count 300/300

Offset 0.50 dB & RBW 30 kHz

SWT
TOF

10 ms & VBW 100 kHz

Mode Sweep

@ 1Pk View

0 dem:

Mi[1]

Oce Bw

-0.36 dBm)|
2.440003750 GHz|
1.005000000 MHZ|

-10 der

Fa

-20 der

30 dB

s

-40 dB

VAN

50 dB

-~

-70 di

-80 di

CF 2.44 GHz

10000 pts

Span 3.0 MHz

L L

e HIGH CHANNEL:

Spectrum

®
=)

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

SWT

TOF

Offset 0.50 dB & RBW 30 kHz
10 ms & VBW 100 kHz

Mode Sweep

@ 1Pk View

0 dem:

Mi[1]

Occ Bw

-0.70 dBm)|
2.480009750 GHz|
1.003800000 MHZ|

-10 der

\\ i

-20 der

30 db

-40 dB

-50 dB

B

CF 2.48 GHz
—_

10000 pts
Sm—

L JL

Span 3.0 MHz
S— IR |
[ ) o
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia, D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.I.LF. A29507456

Limit on secondary radiated emissions

Test Setup:
Spectrum Analyzer
' . E ] Power Supply
—]
111 oo EUT 500
| ]
Non-Conducted
Table
Gmmdp  Ground Reference Plane <l
Al

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.

Results:

e LOW CHANNEL:
No spurious frequencies detected at less than 10 dB below the limit.

Frequency MaxPeak Limit
(MHz) (dBm) (dBm)
954.184000 -81.27 -54.00
5517.740000 -75.88 -47.00
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e MIDDLE CHANNEL:

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

e HIGH CHANNEL:

D DEKRA

Frequency MaxPeak Limit
(MHz) (dBm) (dBm)
967.309000 -81.5 -54.00
5516.300000 -77.63 -47.00

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

Verdict:

PASS

Spectrum analyzer parameters:

Subrange

9 kHz - 150 kHz
150 kHz - 30 MHz
30 MHz - 1 GHz
1GHz-12,5GHz
12,5 GHz - 25 GHz

Report No: 83640RRF.001
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Frequency MaxPeak Limit
(MH2z) (dBm) (dBm)

954.457000 -81.97 -54.00
5516.660000 -78.22 -47.00
Measurement uncertainty <+ 2.94 dB
Step Size Detectors Bandwidth Sweep Time
141 Hz PK+ 300 Hz 1s
2,985 kHz PK+ 10 kHz 1s
32,333 kHz ~ PK+ 100 kHz 1s
383,333 kHz  PK+ 1 MHz 1s
416,667 kHz PK+ 1 MHz 1s

Preamp

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

Parque Tecnoldgico de Andalucia,

c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
C.I.LF. A29507456

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

Spectrum

DEKRA

®
=)

RefLevel -10.00 dem  Offset 0.50 d& & RBW 100 kHz
Att Sde & SWT 15 @ VBW 300kHz Mode Sweep
SGL Count 10/10 TOF

® 1Pk View

Limit Check
Line MIC_2.4GHz_RX_CSE

PASS
PASS

M1[1]

-81.66 dBm|
954.4870 MHz|

50 dB

MIC_2.4GHz_RX_CSE

-60 dB

-70 dB

Ll g bk e SR L L) sl el il b s A

waai il M bt bl ol s b il il

-100 dBm

Start 30.0 MHz
———

32001 pts
c—

Stop 1.0 GHz
— )

L JL

Frequency range 1 GHz — 12.5 GHz:

Spectrum

q ) e

®
=)

Ref Level -10.00 d&m Offset 0.50 dB & RBW 1 MHz
Att 5B e SWT 15 @ VBW 3MHz Mode Sweep
SGL Count 10/10 TOF

® 1Pk View

Limit Check
Line MIC_2.4GHz_RX_CSE

PASS
PASS

M1[1]

-62.98 dBm|
6.991490 GHz|

=50 dBm

MIC_2.4GHz_RX_CSE

60 dB

70 dB

-80 di

-50 di

-100 d&m

Start 1.0 GHz

32001 pts

Stop 12.5 GHz
—_— )

L L
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e MIDDLE CHANNEL:
Frequency range 30 MHz - 1 GHz:

Spectrum

DEKRA

®
=)

Ref Level -10.00 dém  Offset 0,50 dé & RBW 100 kHz

Att SdE & SWT 15 @ VBW 300kHz Mode Sweep
SGL Count 10/10 TOF
® 1Pk View
Limit Check PASS M1[1] -81.97 dBm|
Line MIC_2.4GHz_RX_CSE PASS 967.6730 MHz|

50 dB

MIC_2.4GHz_RX_CSE

-60 dB

-70 dB

. et ke b ULl bt e bl M L i

bl ot ) el e R

-100 dBm

Start 30.0 MHz
———

32001 pts
c—

Stop 1.0 GHz
— )

L JL

Frequency range 1 GHz — 12.5 GHz:

Spectrum

) (] b

®
=)

Ref Level -10.00 d&m Offset 0.50 dB & RBW 1 MHz
Att 5B e SWT 15 @ VBW 3MHz Mode Sweep
SGL Count 10/10 TOF

® 1Pk View

Limit Check
Line MIC_2.4GHz_RX_CSE

PASS
PASS

M1[1]

-63.34 dBm|
6.991490 GHz|

=50 dBm

MIC_2.4GHz_RX_CSE
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Controlling equipment. Interference prevention function. ldentification
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
89:47:00:53:14:34
Verdict:
PASS
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Antenna. Antenna gain

Test Setup:

Power Meter Power Supply

Power Sensor
|El m] i EUT —
' ]
Non-Conducted
Table

H Ground Reference Plane H

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 ifitis less than 1 (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 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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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: 0.5 dBi
Channel Measured antenna Radiated power Radiated power _
power (dBm) EIRP (dBm) EIRP (mw) | A= EIRP(mW)/16.37
Low (2402 MHZz) 2.535000 3.035000 2.011407 <1
Middle (2440 MHz) 2.500000 3.000000 1.995262 <1
High (2480 MHz) 2.488000 2.988 1.989756 <1

Since Ais <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 B: Photographs
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