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Informacion (Information)

Tipo de equipo

. Portable Digital Transceiver
(Equipment type)

Marca (Brand) TACX

Modelo (Model) T2980

Tecnologia o modulacién GFSK for ANT/ GFSK for BLE
(Technology or modulation)

Frecuencias 2402-2480 MHz / 2402-2480 MHz
(Frequencies)

Ganancia de antena (dBi) ANT 2.00 dBi/ ANT 2.00 dBi
(Antenna gain (dBi)

P.i.r.e. (E.IRP.) -0.80dBm, 0.83 mW/5.11 dBm, 3.24 mW

Médulos (Modules) ANT, BLE

Declaration of Conformity Statement: the equipment previously identified complies with the
provisions established in the Technical Standard for Small Range Equipment, approved by Exempt
Resolution No.1,985 of 2017, of the Undersecretary of Telecommunications.

Declaracion de conformidad: El equipo anteriormente identificado cumple con las disposiciones
establecidas en la Norma Técnica para Equipos de Corto Alcance, aprobada mediante la
Resolucion Exenta N° 1.985 de 2017, de la Subsecretaria de Telecomunicaciones.
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powerline)
Project No.: 18052904A Date of Receipt: May 03, 2019

TUV Rheinland Nederland B.V.
Testing Location: Eiberkamp 10
9351VT Leek

FCC 47 CFR Part 15, Subpart C, Section 15.247 (10-1-18 Edition)
RSS-Gen (Issue 5, April 2018) and RSS-247 (Issue 2, February 2017)
ANSI C63.10-2013

Test Specification:

Test Result: The test item passed the test specification(s).

TUV Rheinland Nederland B.V.
Testing Laboratory: Eiberkamp 10
9351 VT Leek

Tested by: ,\:7 k’h/ Reviewed by: // % /
\ \)C,‘L//’ /}«/ ///{ “

2019-05-20 R. van der Meer / Inspector 2019-05-20 E. van der Wal / Reviewer
Date Name/Position Signature Date Name/Position Signature
Other Aspects:-.
Abbreviations: P(ass) = passed
F(ail) = failed
N/A = not applicable

N/T not tested

This report shall not be reproduced, except in full, without the written permission of
TUV Rheinland Nederland B.V.
The test results relate only to the item(s) tested.
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TEST SUMMARY

5.1.1 20 bB AND 99% BANDWIDTH
RESULT: PASS

5.1.2 RADIATED SPURIOUS EMISSIONS OF TRANSMITTER
RESULT: PAss

5.2.1 AC POWER LINE CONDUCTED EMISSION OF TRANSMITTER
RESULT: Pass
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1. General Remarks

1.1 Complementary Materials

There is no attachment to this test report.

2. Test Sites

2.1 Test Facilities

The Federal Communications Commission and Industry Canada has reviewed the technical
characteristics of the test facilities at TUV Rheinland Nederland B.V., located in Leek, 9351VT
Eiberkamp 10, The Netherlands, and has found these test facilities to be in compliance with the
requirements of 47 CFR Part 15, section 2.948.

The description of the test facilities has been filed at the Office of the Federal Communications
Commission under registration number 786213. The facility has been added to the list of
laboratories performing these test services for the public on a fee basis.

The description of the test facilities has been filed to Industry Canada under registration number

2932G-2. The facility has been added to the list of laboratories performing these test services
for the public on a fee basis.

Normal test conditions:

Temperature (*) : +15°C to +35°C
Relative humidity(*) :20 % to 75 %
Supply voltage : 120 VAC.

(*)When it was impracticable to carry out the tests under these conditions, a note to this effect stating the ambient
temperature and relative humidity during the tests are stated separately.
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2.2 List of Test and Measurement Instruments

Table 1: List of Test and Measurement Equipment

Inventor Calibration | Calibration
Kind of Equipment Manufacturer Model Name y date due date
number
(mm/yyyy) | (mm/yyyy)
For Radiated Emissions
Measurement Receiver Rohde & Schwarz ESCI A00314 03/2019 03/2020
RF Cable S-AR Gigalink APG0500 A00447 03/2019 03/2020
SCu/088/
Controller Maturo 8090811 A00450 N/A N/A
Controller EMCS DOC202 A00257 N/A N/A
FCC listed:
Test facility Comtest 786213 A00235 10/2017 10/2020
IC: 2932G-2
Spectrum Analyzer Rohde & Schwarz FSV A00337 07/2018 07/2019

Antenna mast EMCS AP-4702C A00258 N/A N/A

Temperature-

Humiditymeter Extech SD500 A00444 06/2018 06/2019
Guidehorn 1-18 GHz EMCO 3115 A00008 12/2017 12/2020
Guidehorn 18-40 GHz EMCO RA42-K-F-4B-C A00012 01/2018 01/2021
Biconilog Testantenna Teseq CBL 6111D A00466 11/2018 11/2019

2.4 GHz bandreject filter BSC XN-1783 A00065 N/A N/A
Bandpass filter 4-10 GHz Reactel 7AS'571?'6G' A00131 N/A N/A
Bandpass filter 9HIS-
Reactel 10G/26.5G- A00151 N/A N/A
10-26 GHz S11
Preamplifier AMF-5D-
05 - 18 GHz Miteq 0051 22-28— A00247 N/A N/A
Filterbox EMCS RFS06S A00255 04/2018 04/2020
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Inventor Calibration | Calibration
Kind of Equipment Manufacturer Model Name y date due date
number
(mm/yyyy) | (mmlyyyy)
For AC Powerline
Conducted Emissions
Pulse limiter R&S ESH3-22 A00051 11/2018 11/2019
Variac RFT LSS020 A00171 NA NA
LISN Rohde & Schwarz ESH2-75 A00019 06/2018 06/2020
. 2789421
Measurement Receiver Rohde & Schwarz ESCS30 (A00726) 06/2018 06/2019
RF Cable - - A01844 NA NA
Shielded room.for. _ _ A00437 NA NA
Conducted emissions
Inir:‘e‘;erat“re'““m'd'ty Extech SD500 A00441 06/2018 06/2019

2.3 Measurement Uncertainty

Table 2: Emission Measurement Uncertainty

Conformance of the used measurement and test equipment with the requirements of ISO/IEC 17025:2005 has been
confirmed before testing. NA= Not Applicable

Measurement Type Frequency Uncertainty
Radiated Emission 150kHz - 30MHz +5.0dB
30MHz - 1GHz +5.22dB
> 1GHz +5.22dB
AC Power Line Conducted Emissions 150kHz - 30MHz +3.6dB
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3. General Product Information

3.1 Product Function and Intended Use

The brand Tacx model T2980, hereafter referred to as EUT, is an ANT+ transmitter used in a

Flux 2 Smart with Electric Motor Brake for bicycles to transmit performance data to PC, Tablet or
smartphone. The transmitter will support and utilizes GFSK modulation techniques. Although the chip
used is capable of multiple data-rates only 1 Mbps is used. The EUT also contains a Digital Transmission
System (DTS) operating in the frequencyband 2403-2480 MHz, based on BLE technology. The BLE
transceiver is covered in a separate test report.

The content of this report and measurement results have not been changed other than the way of

presenting the data.

3.2 System Details

Details and an overview of the system and all of its components, as it has been tested, may be found

below.

Manufacturer
Brand
Model(s)

Voltage input rating
Voltage output rating
Current input rating
Antenna

Antenna Gain
Operating frequency
Modulation
Data-rate

Remarks

Tacx b.v.
Tacx
T2980

100 - 240 Vac

Internal, integrated on the PCB
+ 2.0 dBi

2403 MHz-2480 MHz.

GFSK

1 Mbps

n.a.
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Table 3: Interfaces present on the EUT

There are no interface ports present on the EUT.

3.3 Countermeasures to achieve compliance

No additional measures were employed to achieve compliance.
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4. Test Set-up and Operation Modes

4.1 Test Methodology

The test methodology used is based on the requirements of RSS-GEN, 47 CFR Part 15,
Sections 15.31, 15.33, 15.35, 15.205, 15.207, 15.209, 15.249.

The test methods, which have been used, are based on ANSI C63.10-2013.

4.2 Operation Modes

Testing was performed at the lowest operating frequency (2403 MHz), at the operating
frequency in the middle of the specified frequency band (2442 MHz) and at the highest
operating frequency (2480 MHZz). These operation modes were selected after review of the
capabilities and characteristics of the EUT. The test software as mentioned in section 4.4
enabled the settings of these modes.

The EUT has been tested in the modes as described in table below

Operation EUT Frequency TX power
Mode Status (MH2z) control setting
Transmit (Tx) On 2403 0
Transmit (Tx) On 2442 0
Transmit (Tx) On 2480 0
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4.3 Physical Configuration for Testing

Figure la: Test Setup Diagram —programming.

For programming purposes only the EUT was connected to the usb port of a laptop computer.
The laptop computer was used to configure the EUT to continuously transmit at a specified
output power and channel as specified in the test data. See section 4.5 for Auxiliary details.

The justification and manipulation of cables and equipment in order to simulate a worst-case
behavior of the test setup has been carried out as prescribed in ANSI C63.10-2013.

Laptop AUX3
Computer AUX2 EUT Power
AUX1
o
3
4
@ Spectrum
Analyzer
(for Antenna-port
conducted tests)
No. | Port From To Remarks
1. Mains Mains Laptop (AUX1) Through a power supply
2. Data com. Laptop USB AUX2 --
3. Data com. AUX?2 EUT --
4. Power supply AUX3 EUT 40 Vac
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5. Test Results

5.1.1 20dB and 99% Bandwidth
RESULT: PAss
Date of testing: 2019-05-07 & 10

Requirements:
For 99% Bandwidth: RSS-Gen Section 4.6.1: No requirement is given.

Test procedure 20dB bandwidth:
ANSI C63.10-2013

For 99% Bandwidth:
RSS-Gen.

The transmitter shall be operated at its maximum carrier power measured under normal test
conditions. The span of the analyzer shall be set to capture all products of the modulation
process, including the emission sideskirts. The resolution bandwidth shall be set as close to 1%
of the selected span as is possible without being below 1%. The video bandwidth shall be set to
3 times the resolution bandwidth. Video averaging is not permitted. Where practical, a sampling
detector shall be used given that a peak or peak hold may produce a wider bandwidth than
actual.

A spectrum analyzer was connected to the antenna port of the EUT. The spectrum analyzer
resolution bandwidth was set to 1% of the selected span, Video bandwidth was set to 3 times
the resolution bandwidth. The span was set to capture the whole modulation process. The
Spectrum analyzers automated function for 99% BW was used.

Measurement uncertainty is +/- 26kHz.

Plots A1,B1 and C1 shown on the next pages are of the 20 dB bandwidth.
Plots A2,B2 and C2 shown on the next pages are of the 99% bandwidth
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Operating 99% 20dB Plot

Frequency Bandwidth Bandwidth number
[MHZ] [kHZ] [kHZ] (99% / 20 dB)
2403 1682 1552 A1/A2
2440 1721 1639 B1/B2
2480 1661 1490 C1/C2

Spectrum |

&
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Spectrum | n%:[
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Spectrum | |:%:[ I
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5.1.2 Radiated Spurious Emissions of Transmitter
RESULT: PAss

Date of testing: 2019-03-27 & 2019-04-10

Frequency range: 30MHz - 25GHz

Requirements:
FCC 15.209 and RSS-Gen

Radiated emissions which fall outside the operation frequency band and outside restricted
bands shall either meet the limit specified in FCC 15.209(a) or be attenuated at least 50dB
below the power level (the less severe limit applies).

Radiated emissions which fall in the restricted bands, as defined in FCC 15.205(a) and
RSS-Gen Table 6, must comply with the radiated emission limits specified in FCC 15.209(a)
and RSS-Gen Table 4.

Test procedure:
ANSI C63.10-2013

The EUT is regarded as floor standing equipment and was placed on the test site floor with an
isolation plate of <12mm. Before final measurements of radiated emissions were performed, the
EUT was scanned to determine its emission spectrum profile. The physical arrangement of the
test system, the associated cabling were varied in order to ensure that maximum emission
amplitudes were attained.

The spectrum was examined from 30MHz to the 10th harmonic of the highest fundamental
transmitter frequency (25GHz). Final radiated emission measurements were made at 3m
distance.

At each frequency where a spurious emission was found, the EUT was rotated 360° and the
antenna was raised and lowered from 1 to 4m in order to determine the emission’s maximum
level. Measurements were taken using both horizontal and vertical antenna polarizations.

The highest emission amplitudes relative to the appropriate limit were recorded in this report.
Field strength values of radiated emissions at frequencies not listed in the tables are more than
20 dB below the applicable limit. Where Peak (Pk) values where at least 6 dB under the
Average (Av) limits, Av value was not tested. Were Average values were tested, Average values
were measured using at least 10kHz Video Bandwidth.




FCC ID: 2AAMI-T2980
IC: 11353A-T2980 N A TUVRheinland®

[ESTING
VAL Precisely Right.

Test Report No.: 18052904A.r02 Page 20 of 36

Radiated Emissions, 30MHz - 1GHz

Frequency Antenna Level QP Limit QP Verdict
[MHZ] Orientation [dBuV/m] [dBuV/m] [Pass/Fail]
262.8 Vertical 20 46.0 Pass
489.7 Vertical 25 46.0 Pass
543.4 Vertical 30 46.0 Pass
557.4 Vertical 30 46.0 Pass
576.6 Vertical 33 46.0 Pass

800-960 noise Vertical 32 46.0 Pass

Notes: - Level QP = Reading QP + Factor
- Tested in modes as described in section 4.2, the 6 highest values noted.
Preliminary measurements indicated that the radiated emissions from EUT were not affected by
the EUT’s operating mode or frequency.
- Quasi Peak detector used with a bandwidth of 120 kHz.
- Measurement uncertainty is +/- 5.22 dB.

E Spectrum @] [@]

Ref Level 20.00 dBpv/m @ RBW 100 kHz
& Att 10 de SWT 948.3 s & YBW 300 kHz Mode Auto FFT  Input 1 AC
PS PA TDF
@ 1Pk View
Limit ¢heck pPaBs M4[1] 33.76 dBp¥/m
70 db]REfECLSC PAES 578.9170 MHz
M1[1] 39.55 dBpVY/m
&0 dBv/m 948.5930 MHz
S0 dBpvm |
I | M1
A _An \.-",I'I'ﬂ x
FCC150 R
a0 depv/m p42
0 de
1O0RBL T
0 dBpfm
-10 dBpim
CF 515.0 MHz 19501 pts Span 970.0 MH=z
Marker
Type | Ref | Trc | X-value ¥-value | Function Function Result
11 1 948,593 MHz 39.55 dBpv/m
M2 1 261.619 MHz 25.20 dBpYy/m
M3 1 E57.379 MHz 33.57 dBpvs/m
I+l 1 £E78.917 MHz 33.76 dBputs/m
- 08.05.2019
[ ] [ ] Measuring... GRHERRCHED e 15404 7

Date: 8.MAY.2019 11:54:04

Plot of the emissions @2442, Antenna vertical (Peak detector values shown)
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Radiated Emissions, 1 - 25GHz, 2403 MHz.

Frequency Antenna Detector | Bandwidth Level Limit Result
[MHZz] Orientation (MHz) [dBuV/m] [dBuV/m]

I I O
1321R Vertical Pk 1 40.2 gj E’S‘lg Pass
1440 Vertical Pk 1 43.3 gj E’S‘lg Pass
2326'R Vertical Pk 1 ig:g /'i\'j ;’j gﬁ‘lg Pass

4806™R Vertical Pk 1 51.2 ;’j gﬁ‘lg Pass
5999 Vertical Pk 1 49.6 ;’j gﬁ‘lg Pass
Radiated Emissions, 1 - 25GHz, 2442 MHz.
Frequency [MHz] Antenqa Detector Bandwidth Level Limit Result
Orientation (MHz) [dBuV/m] [dBuV/m]

fundamental Horizontal | Pk 1 00 Ay 19f4((AF>V|2) Pass
1440 Horizontal Pk 1 43.0 ;’j Eﬁﬁ; Pass
2339"R Horizontal Pk 1 42.0 ;’j Eﬁﬁ; Pass
4883"HR Horizontal Pk 1 gg:g i\'j ;’j Eﬁﬁ; Pass

6163 Horizontal Pk 1 50.5 ;’j Eﬁﬁ; Pass
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Radiated Emissions, 1 - 25GHz, 2480 MHz.

Frequency Antenna Detector Bandwidth Level Limit Result

[MHZz] Orientation (MHz) [dBuV/m] [dBuV/m]
fun dZ:m82ntaI Horizontal Pk 1 92.8 Pk 1912(6\3\2) Pass
1080 Vertical Pk 1 36.6 ?j Eﬁ‘lg Pass
1321°R Vertical Pk 1 37.4 gj E’S‘lg Pass
1440 Vertical Pk 1 425 gj E’S‘lg Pass
4960*HR Horizontal Pk 1 gg:g /'i\'j gj E’S‘lg Pass
7114 Horizontal Pk 1 53.3 gj E’S‘lg Pass

Notes: - *R refers to a frequency in a restricted band,

- *H refers to a frequency which is a harmonic of the fundamental.
- Field strength values of radiated emissions not listed in the tables above are

more than 20 dB below the applicable limit.
- Measurement uncertainty is +/- 5.5 dB.
- a selection of plots is provided on the next pages
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Plots of the radiated emissions
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Plot of the emissions at 2403 MHz in the range 1 — 4 GHz, Antenna Horizontal polarization, Peak values
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shown. (gap in the plot is of the used 2.4 GHz Notch filter).
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Plot of the emissions at 2403 MHz in the range 4 — 12 GHz, Antenna Horizontal, Peak values shown
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Spectrum
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Plot of the emissions at 2403 MHz, Vertical polarization, Average value of the fundamental




FCC ID: 2AAMI-T2980 .
IC: 11353A-T2980 @][m A TUVRheinland®

VAL Precisely Right.

Test Report No.: 18052904A.r02 Page 25 of 36

Spectrum ué:'
Ref Level 90,00 dBpv/m @ RBW 1 MHz
}& Att 10dE  SWT 400 ms & VYBW 30 kHz Mode Auto Sweep
TDF
@® 1Pk View
M1[1] 44.85 dBpv/m
12.255540 GHz|
80 depv/m mM2[1] 46.07 dBpv/m
14.125670 GHz
D1 74.000 dBpv/m
70 depvim
60 depv/m
S0 gv/m MWM
40 depvim
30 dBpv/m
20 depv/m
10 dBpv/m
0 dBpv/m
Start 12.0 GHz 12001 pts Stop 18.0 GHz
1 i 08.05.2019
L n | Measuring... [ EEEEREN N1 ey
Date: 8.MAY.2019 14:46:26

Plot of the emissions at 2403 MHz in the range 12 — 18 GHz, Antenna Vertical,
Peak values shown (Reduced Video Bandwidth used)
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Plot of the emissions at 2403 MHz in the range 18 — 25 GHz, Antenna Horizontal, Peak values shown
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Spectrum
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Plot of the emissions at 2442 MHz, Vertical polarization, Peak value of the fundamental
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Plot of the emissions at 2442 MHz, Vertical polarization, Average value of the fundamental
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Spectrum
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Plot of the emissions at 2442 MHz in the range 1 — 4 GHz, horizontal polarization, Peak values shown.
(gap in the plot is of the used 2.4 GHz Notch filter).
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Plot of the emissions at 2442 MHz in the range 4 — 12 GHz, Horizontal polarization, Peak values shown
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Spectrum |:\%-:[ l
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Plot of the emissions at 2442 MHz in the range 12 — 18 GHz, Antenna Vertical, Peak values shown.
(Reduced Video Bandwidth used)
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Spectrum :%1
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Plot of the emissions at 2480 MHz in the range 1 — 4 GHz, Antenna horizontal polarization, Peak values
shown. (gap in the plot is of the used 2.4 GHz Notch filter).
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Plot of the emissions at 2480 MHz in the range 4 — 12 GHz, Vertical polarization, Peak values shown
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Spectrum
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Plot of the fundamental emission at 2480 MHz I, Antenna Vertical polarization, Peak value.
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Plot of the harmonic at 4960 MHz, Antenna Horizontal polarization, Average.
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Spectrum
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Plot of the emissions at 2480 MHz in the range 12 — 18 GHz, EUT Vertical, Antenna vertical polarization,
Peak values shown. (Reduced Video Bandwidth used)
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5.2 AC Power Line Conducted Measurements

RESULT: Pass.
Date of testing: 2019-05-13

Requirements: for equipment that is designed to be connected to the public utility (AC) power
line, the radio frequency voltage that is conducted back onto the AC power line on any
frequency or frequencies within the band 150 kHz to 30 MHz shall not exceed the limits in the
following table, as measured using a 50 pH/50 ohms line impedance stabilization network
(LISN). Compliance with the provisions of this paragraph shall be based on the measurement of
the radio frequency voltage between each power line and ground at the power terminal. The
lower limit applies at the band edges.

Frequency of Emission Conducted Limit (dBpV) Conducted Limit (dBuV)
(MH2z) Quasi-Peak Average
0.15-0.5 66 to 56* 56 to 46*
05-5 56 46
5-30 46 50

*Decreases with the logarithm of the frequency.

Test procedure:
ANSI C63.10-2013.

Each phase and neutral of the AC power line were measured with respect to ground.
Measurements were performed using a 50 yH / 50 Q LISN. The frequency range from 150kHz
to 30MHz was searched. The six highest EUT emissions relative to the limit were noted. The
EUT is considered a floor-standing device. The EUT was positioned at least 80cm from the
LISN. The power cable was routed over the non-conductive plate to the LISN. The system is
regarded as floor standing equipment and an isolation plate of thickness <12mm is used.




FCC ID: 2AAMI-T2980
IC: 11353A-T2980

W\

N
TESTING
RvA L 4t

A TUVRheinland®

Precisely Right.

Test Report No.:

18052904A.r02

Page 33 of 36

5.2.1 AC Power Line Conducted Emission of Transmitter

Frequency | Measurement results Measurement results Limits Verdict
(MHz) (dBuv) (dBuv) (dBuv) (Pass/Fail)
L1 L2/Neutral
QP AV QP AV QP AV
0.1578 40.1 3 40.7 3 65.5 55.5 Pass
0.1734 36.3 3 38.5 "3 65.0 55.0 Pass
0.2086 34.0 3 32.5 3 63.6 53.6 Pass
0.2398 31.1 3 29.0 3 62.1 52.1 Pass
0.2555 30.0 3 25.0 3 61.4 51.4 Pass
0.2906 26.0 3 25.0 3 60.5 50.5 Pass

The results of the AC power line conducted emission tests, carried out in accordance with 47 CFR Part
15 section 15.207(a) and RSS-Gen section 8.8, at the 120 Volts/ 60 Hz AC mains connection terminals
of the EUT, are depicted in the table above.

Notes:

PN E

The resolution bandwidth used was 9 kHz.
Plots are provided on the next pages.

Qp values were already within Av limits, therefor Av not tested.
Tested on SN: 871950016
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5.2.2 Plots of the AC Power-line Conducted Emissions
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Plot of the AC Power-line Conducted emissions on L1




FCC ID: 2AAMI-T2980
IC: 11353A-T2980 N A TUVRheinland®

[ESTING
VAL Precisely Right.

Test Report No.: 18052904A.r02 Page 35 of 36

12, Mag 19 14122

Cusrulew Soan Settings (1 Rangel

e ———— Freoguendlas ——————————— Pl ——— Feosluar Settlngs ————————==

T tart = toE = taE IF B Datao tor =T 1 r Attan FPrasamg
158K pedzal gy | 2.9k FH FH 2. 1 B Z284E LM DFF
JdB Ul {:3' Pl H Z2EZ ., 28 kHz ST.T dEul
=3
Ta
em B 0 =

) -
1] L — ==
ws V \IJ
zm HHM o - | i nlnﬂum_f'\f*"b'-""'
T DT N TR A

28

1

=]

2,15 1 1= =g

FH=z

FACE 1

Plot of the AC Power-line Conducted emissions on N




FCC ID: 2AAMI-T2980
IC: 11353A-T2980 N A TUVRheinland®

TESTING
VAL Precisely Right.

Test Report No.: 18052904A.r02 Page 36 of 36

End of report
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Client: Tacx b.v.

Rijksstraatweg 52, 2241BW Wassenaar, Netherlands

Digital Transmission System (DTS)

Test Item:
BLE
871950010 (radiated)
Identification: T2980 Serial Number: and 871950016 (ac
powerline)
Project No.: 18052902A Date of Receipt: May 03, 2019

TUV Rheinland Nederland B.V.
Testing Location: Eiberkamp 10
9351VT Leek

FCC 47 CFR Part 15, Subpart C, Section 15.247 (10-1-18 Edition)
RSS-Gen (Issue 5, April 2018) and RSS-247 (Issue 2, February 2017)
ANSI C63.10-2013

KDB 558074 D01 DTS Meas Guidance v05.02

Test Specification:

Test Result: The test item passed the test specification(s).

TUV Rheinland Nederland B.V.
Testing Laboratory: Eiberkamp 10
9351 VT Leek

Tested by: ,\:7 k’h/ Reviewed by: // % /
\ \)C,‘L//’ /}«/ ///{ “

2019-05-20 R. van der Meer / Inspector 2019-05-20 E. van der Wal / Reviewer
Date Name/Position Signature Date Name/Position Signature
Other Aspects:-.
Abbreviations: P(ass) = passed
F(ail) = failed
N/A = not applicable

N/T not tested

This report shall not be reproduced, except in full, without the written permission of
TUV Rheinland Nederland B.V.
The test results relate only to the item(s) tested.
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TEST SUMMARY

5.1.1 CONDUCTED MEASUREMENTS AT ANTENNA PORT
RESULT: Pass

5.1.2 6DB AND 99% BANDWIDTH
RESULT: PAss

5.1.3 PEAK POWER SPECTRAL DENSITY
RESULT: Pass

5.1.4 Out oF BAND EMISSIONS
RESULT: Pass

5.1.5 RADIATED SPURIOUS EMISSIONS OF TRANSMITTER
RESULT: PAss

5.2.1 AC PoOWER LINE CONDUCTED EMISSION OF TRANSMITTER
RESULT: Pass
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1. General Remarks

1.1 Complementary Materials

There is no attachment to this test report.

2. Test Sites

2.1 Test Facilities

The Federal Communications Commission and Industry Canada has reviewed the technical
characteristics of the test facilities at TUV Rheinland Nederland B.V., located in Leek, 9351VT
Eiberkamp 10, The Netherlands, and has found these test facilities to be in compliance with the
requirements of 47 CFR Part 15, section 2.948.

The description of the test facilities has been filed at the Office of the Federal Communications
Commission under registration number 786213. The facility has been added to the list of
laboratories performing these test services for the public on a fee basis.

The description of the test facilities has been filed to Industry Canada under registration number

2932G-2. The facility has been added to the list of laboratories performing these test services
for the public on a fee basis.

Normal test conditions:

Temperature (*) : +15°C to +35°C
Relative humidity(*) :20 % to 75 %
Supply voltage : 120 VAC.

(*)When it was impracticable to carry out the tests under these conditions, a note to this effect stating the ambient
temperature and relative humidity during the tests are stated separately.
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2.2 List of Test and Measurement Instruments

Table 1: List of Test and Measurement Equipment

Inventor Calibration | Calibration
Kind of Equipment Manufacturer Model Name y date due date
number
(mmiyyyy) | (mmiyyyy)
For Antenna Port Conducted Emissions
Temperature-
Humiditymeter Extech SD500 A00446 06/2018 06/2019
Spectrum Analyzer Rohde & Schwarz FSV A01744 07/2018 07/2020
RF Cable Huber + Suhner Sucoflex 102 A00347 06/2018 06/2019
For Radiated Emissions
Measurement Receiver Rohde & Schwarz ESCI A00314 03/2019 03/2020
RF Cable S-AR Gigalink APG0500 A00447 03/2019 03/2020
SCu/088/
Controller Maturo 8090811 A00450 N/A N/A
Controller EMCS DOC202 A00257 N/A N/A
FCC listed:
Test facility Comtest 786213 A00235 10/2017 10/2020
IC: 2932G-2
Spectrum Analyzer Rohde & Schwarz FSV A00337 07/2018 07/2019
Antenna mast EMCS AP-4702C A00258 N/A N/A
Temperature-
Humiditymeter Extech SD500 A00444 06/2018 06/2019
Guidehorn 1-18 GHz EMCO 3115 A00008 12/2017 12/2020
Guidehorn 18-40 GHz EMCO RA42-K-F-4B-C A00012 01/2018 01/2021
Biconilog Testantenna Teseq CBL 6111D A00466 11/2018 11/2019
2.4 GHz bandreject filter BSC XN-1783 A00065 N/A N/A
Bandpass filter 4-10 GHz Reactel 7AS'571(13'6G' A00131 N/A N/A
Bandpass filter 9HIS-
Reactel 10G/26.5G- A00151 N/A N/A
10-26 GHz S11
Preamplifier AMF-5D-
05 - 18 GHz Miteq 0051 23-28- A00247 N/A N/A
Filterbox EMCS RFS06S A00255 04/2018 04/2020
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Inventor Calibration | Calibration
Kind of Equipment Manufacturer Model Name y date due date
number
(mm/yyyy) | (mmlyyyy)
For AC Powerline
Conducted Emissions
Pulse limiter R&S ESH3-22 A00051 11/2018 11/2019
Variac RFT LSS020 A00171 NA NA
LISN Rohde & Schwarz ESH2-75 A00019 06/2018 06/2020
Measurement Receiver Rohde & Schwarz ESCS30 A00726 06/2018 06/2019
RF Cable - A01844 NA NA
Shielded room.for. _ _ A00437 NA NA
Conducted emissions
Inir:‘e‘;erat“re'““m'd'ty Extech SD500 A00441 06/2018 06/2019

2.3 Measurement Uncertainty

Table 2: Emission Measurement Uncertainty

Conformance of the used measurement and test equipment with the requirements of ISO/IEC 17025:2005 has been
confirmed before testing. NA= Not Applicable

Measurement Type Frequency Uncertainty
Antenna Port Conducted Emission < 1.3GHz 1.7dB
1.3 - 40GHz 2.9 -3.4dB
Radiated Emission 150kHz - 30MHz +5.0dB
30MHz - 1GHz +5.22dB
> 1GHz +5.22dB
AC Power Line Conducted Emissions 150kHz - 30MHz +3.6dB
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3. General Product Information

3.1 Product Function and Intended Use

The brand Tacx model T2980, hereafter referred to as EUT, is a Bluetooth Low Energy (BLE) transmitter
used in a Flux 2 Smart with Electric Motor Brake for bicycles to transmit performance data to PC, Tablet
or smartphone. The transmitter will support and utilizes GFSK modulation techniques. Although the chip
used is capable of multiple data-rates only 2 Mbps is used. The EUT also contains ANT+ transceiver
operating in the frequencyband 2403-2480 MHz. The ANT+ transceiver is covered in a separate test

report.

The content of this report and measurement results have not been changed other than the way of

presenting the data.

3.2 System Details

Details and an overview of the system and all of its components, as it has been tested, may be found

below.

EUT
Manufacturer
Brand
Model(s)

Voltage input rating
Voltage output rating
Current input rating
Antenna

Antenna Gain
Operating frequency
Modulation
Data-rate

Remarks

Digital Transmission System, BLE
Tacx b.v.

Tacx

T2980

100 - 240 Vac

Internal, integrated on the PCB
+ 2.0 dBi

2402 MHz-2480 MHz.

GFSK

2 Mbps

n.a.
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Table 3: Interfaces present on the EUT

There are no interface ports present on the EUT.

3.3 Countermeasures to achieve compliance

No additional measures were employed to achieve compliance.
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4. Test Set-up and Operation Modes

4.1 Test Methodology

The test methodology used is based on the requirements of RSS-GEN, RSS-247, 47 CFR Part
15, Sections 15.31, 15.33, 15.35, 15.205, 15.207, 15.209, 15.247.

The test methods, which have been used, are based on ANSI C63.10-2013 and KDB 558074.

4.2 Operation Modes

Testing was performed at the lowest operating frequency (2402 MHz), at the operating
frequency in the middle of the specified frequency band (2440 MHz) and at the highest
operating frequency (2480 MHZz). These operation modes were selected after review of the
capabilities and characteristics of the EUT. The test software as mentioned in section 4.4
enabled the settings of these modes.

The EUT has been tested in the modes as described in table below

Operation EUT Frequency TX power
Mode Status (MH2z) control setting
Transmit (Tx) On 2402 4
Transmit (Tx) On 2440 4
Transmit (Tx) On 2480 4
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4.3 Physical Configuration for Testing

For programming purposes only the EUT was connected to the usb port of a laptop computer.
The laptop computer was used to configure the EUT to continuously transmit at a specified
output power and channel as specified in the test data. See section 4.5 for Auxiliary details.

The EUT was tested on a stand-alone basis and the test system was configured in a way that a
load condition was emulated by a bicycle wheel that was spun by a controllable speed.

The justification and manipulation of cables and equipment in order to simulate a worst-case
behavior of the test setup has been carried out as prescribed in ANSI C63.10-2013.

Figure la: Test Setup Diagram — antenna port conducted tests and programming.

Laptop AUX3
Computer AUX2 EUT Power
(AUX1) -ﬂ supply
3
4
@ Spectrum
Analyzer
(for Antenna-port
conducted tests)
No. | Port From To Remarks
1. Mains Mains Laptop (AUX1) Through a power supply
2. Data com. Laptop USB AUX2 --
3. Data com. AUX2 EUT --
4. | Antenna port EUT Spectrum Conducted tests
analyzer
5. Power supply AUX3 EUT 40 Vac
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4.5 Special Accessories and Auxiliary Equipment
The product has been tested together with the following additional accessories:

The auxiliary items were not used during testing, but instead are only used to make the required
settings for testing. For setting the transmit frequency, enable modulation etc.

1. AUX1
Product: Laptop Computer
Brand: HP
Model: J3T34EA#ABH
Serial Number: CND424BVDG
Remark: host for test software, property applicant
2. AUX2
Product: Programming interface
Brand: Segger
Model: J-Link Base version 9.3
Serial Number: 59307055
Remark: property applicant
3. AUX3
Product: Power Supply Adapter
Brand: --
Model: FW 6299
Serial Number: 4197 9
Input voltage: 230 Vac 50 Hz SEGgffm
Output voltage: 40 Vac g
Remark: property applicant Target

v
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5. Test Results

5.1 Conducted Measurements at Antenna Port

5.1.1 Conducted Output Power
RESULT: PAss
Date of testing: 2019-05-10

Requirements:
FCC 15.247(b)(3)

For systems using digital modulation in the 2400-2483.5 MHz band, the maximum peak output
power is 1W (+30dBm).
RSS-247 section 5.4(4): the e.i.r.p. shall not exceed 4 W (+36 dBm).

Test procedure:

The Peak Conducted Output Power was measured using the method according to section
11.9.1.1 in ANSI C63.10-2013.

The maximum peak output power (conducted) was measured at the antenna connector with a
spectrum analyzer. The final measurement takes into account the loss generated by all the
involved cables.

Measurement uncertainty is +/- 2.5 dB.

Notes: mwW =10~ (dBm/10)
dBm =10 x log(mW)

plots : Peak power plots,
Figures 1a, 1b and 1c show plots of the Peak Power outputs, correction factors (= 1.0 dB Cableloss)
included in the reading.
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Conducted Output Power

Frequency Output Limit Verdict Plot
Power number

[MHZ] [dBm] [dBm] [Pass/Fail]
3.11

2402 (2.05 mW) +30 Pass A
2.48

2440 (1.77 mW) +30 Pass B
1.43

2480 (1.39 mW) +30 Pass C

Spectrum

&

Ref Level 16.00 dém Offset 1.00 dB @ RBW 1 MHz
Att 20 de SWT 1.9 ps & VBW S MHz Mode Auto FFT

@ 1Pk Yiew

M1[1]

10 dém

3.11 dBm
2.40176120 GHz

/

—_|

-30 dBm

-40 dBm

-50 dBm

-50 dBm

-70 dBem

-80 dBm

CF 2.402 GHz

Date: 10 MAY 2019 13:07:32

Plot A
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5.1.2 6dB and 99% Bandwidth
RESULT: PaAss
Date of testing: 2019-05-10

Requirements:

FCC 15.247(a)(2) and RSS-247 Section 5.2(1)
For systems using digital modulation in the 2400-2483.5MHz band, the 6dB bandwidth shall be
at least 500kHz.

For 99% Bandwidth: RSS-Gen Section 4.6.1: No requirement is given.

Test procedure 6dB bandwidth:
ANSI C63.10-2013 section 11.8.1 Option 1

A spectrum analyzer was connected to the antenna port of the EUT. The spectrum analyzer
resolution bandwidth was set to 100kHz, video bandwidth to 300kHz and the span wide enough
to capture the modulated carrier.

For 99% Bandwidth:
RSS-Gen.

The transmitter shall be operated at its maximum carrier power measured under normal test
conditions. The span of the analyzer shall be set to capture all products of the modulation
process, including the emission sideskirts. The resolution bandwidth shall be set as close to 1%
of the selected span as is possible without being below 1%. The video bandwidth shall be set to
3 times the resolution bandwidth. Video averaging is not permitted. Where practical, a sampling
detector shall be used given that a peak or peak hold may produce a wider bandwidth than
actual.

A spectrum analyzer was connected to the antenna port of the EUT. The spectrum analyzer
resolution bandwidth was set to 1% of the selected span, Video bandwidth was set to 3 times
the resolution bandwidth. The span was set to capture the whole modulation process. The
Spectrum analyzers automated function for 99% BW was used.

Measurement uncertainty is +/- 26kHz.

Plots A1,B1 and C1 shown on the next pages are of the 6 dB bandwidth.
Plots A2,B2 and C2 shown on the next pages are of the 99% bandwidth
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6dB and 99 percent Bandwidth

Operating 99% 6dB Limit Verdict Plot
Frequency Bandwidth Bandwidth 6dB BW [Pass/Fail] number
[MHZz] [KHz] [KHz] [KHz] (6 dB / 99%)
2402 1016 714.9 >500 Pass ALl/A2
2440 1025 712.0 >500 Pass B1/B2
2480 1045 732.3 >500 Pass c1l/c2
Spectrum | ||:%:1 |
Ref Level 16.00 dBm Offset 1.00 dB & RBW 100 kHz
& Att 30 dB SWT 159 ps @ VBW 300 kHz  Mode Auto FFT
@ 1Pk View
M1[1] 2.98 dBm
10 dBrn ol 2.40199130 GHz
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0 dBm — Bw e 714.900000000 kHz
Q factor 3359.9
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]
30 dEm—]
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-50 dBm
-60 dem
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-80 dBm
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Marker
Type | Ref | Trc | X-wvalue | Y-value |  Function | Function Result |
M1 1 2.4019913 GHz 2.98 dBm ndB down 714.9 kHz
T1 1 2.4016411 GHz -2.94 dBm ndg £.00 dB
T2 1 2.402356 GHz -3.07 dBm Q factor 3359.9
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Spectrum
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5.1.3 Peak Power Spectral Density

RESULT: PAss

Date of testing: 2019-05-10

Requirements:
FCC 15.247(e) and RSS-247 section 5.2(2)

For digitally modulated systems, the power spectral density (PSD) conducted from the
intentional radiator to the antenna shall not be greater than 8dBm in any 3kHz band during any
time interval of continuous transmission.

Test procedure:
ANSI C63.10-2013

The section 11.10.2 PKPSD peak PSD procedure was used. A spectrum analyzer was
connected to the antenna port of the EUT. The analyzer resolution bandwidth was set to 3kHz
and the video bandwidth was set to 10kHz. The sweep time was set to auto couple and the
trace was allowed to stabilize before making the final measurement. By using the Peak marker
function the maximum amplitude was determined. The final measurement takes into account the
loss generated by all the involved cables.

Measurement uncertainty is +/- 1.1 dB.
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Peak Power Spectral Density

Operating Max PSD Limit Verdict Plot
Frequency
[MHZz] [dBm] [dBm] [Pass/Fail]
2402 -9.7 8 Pass A
2440 -10.3 8 Pass B
2480 -10.6 8 Pass C
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5.1.4 Out of Band Emissions

RESULT: Pass

Date of testing: 2019-05-10

Requirements:
FCC 15.205, FCC 15.209, FCC 15.247(d) and RSS-247 section 5.5

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.

Test procedure:

ANSI C63.10-2013
KDB 558074 D01 DTS Meas Guidance v05.02
Section 11.13

An RF conducted measurement was done using the marker-delta method, as described in ANSI
C63.10.

Measurements were performed using a spectrum analyzer with a suitable span to encompass
the peak of the fundamental and using the following settings:
RBW = 100kHz, VBW = 300kHz.

The highest emission amplitudes relative to the appropriate limit were measured and recorded
in this report.
Measurement uncertainty is +/- 2.5 dB.

Results: All out of band spurious emissions are more than 20 dB below the fundamental.
See the figures on the following pages.
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Spectrum | |n%:|

Ref Level 16.00 dBm Offset 1.00 dB8 @ RBW 100 kHz

o aAtt 30de SWT 250ms @ VBW 300 kHz  Mode Auto Swesp
@ 1Pk View
D3[1] -49.05 dB
10 dem 22.479740 GHz
D1 2,240 dBm Mi[1] 2.24 dBm
0 dem 2.401650 GHz
-10 dBm
o dem D2 -17.760 dBm
-30 dBm
-40 dBm

-70 dBm

-80 dBm

CF 12.515 GHz 30001 pts Span 24.97 GHz

Marker

Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1 1 2.40165 GHz 2.24 dBm
M2 1 1.20064 GHz -51.23 dBm
D3 M1 1 22.47974 GHz -40.05 dB

I ] T

Date:10MAY 2019 13:2025

Plot: Out of Band Emissions, Conducted Spectral Diagram, @2402 MHz. Peak values

Spectrum | ||:%:[ I

Ref Level 16.00 dBm  Offset 1.00 dB & RBW 100 kHz

s Att 30ds  SWT 250 ms @ VBW 300 kHz  Mode Auto Sweep
@ 1Pk Wiew
M1[1] 1.71dBm
10 dem o 2.439940 GHz
m2[1] -51.07 dBm
B dem—fo1 1710 dm 1.219780 GHz
-10 dem
e 02 -12.290 dBm
-30 dém
-40 dem

-70 dBm
-50 dBm
CF 12.515 GHz 30001 pts Span 24.97 GHz
Marker
Type | Ref | Trc | X-value Y-value | Function Function Result
M1 1 2.43994 GHz 1.71 dBm
M2 1 1.21978 GHz -51.07 dBm
03] M1 1 17.4909 GHz -49.46 dB
[ J1 ] CRRRRRD W

Date:10MAY 2019 13:19:06

Plot: Out of Band Emissions, Conducted Spectral Diagram, @2440 MHz. Peak values
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Spectrum

&

Ref Level 16.00 dBm  Offset 1.00 dB & RBW 100 kHz
Att 30 dB SWT 250 ms & YBW 300 kHz Mode Auto Sweep
@ 1Pk Yiew

D3[1] -48.47 dB

17.897070 GHz
ML M1[1] 0.32 dBm
{01 0,320 dBm 2.479890 GHz

10 dBm

-10 dBm

= —0D2 -19.680 dBm

M2 D3

-70 dBm

-80 dBm

Start 30.0 MHz 30001 pts Stop 25.0 GHz
Marker

Type | Ref | Trc | ¥-value | Y-value |  Function Function Result
1 1 2.47089 GHz 0.32 dBm
M2 1 1.23976 GHz -50.92 dBm
D3| M1 1 17.89707 GHz -48.47 db

| j ] €D e

Date:10MAY 2019 13:17:19

Plot: Out of Band Emissions, Conducted Spectral Diagram, @2480 MHz. Peak values
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Spectrum u%r:'

Ref Level 117.00 dBpv/m @ RBW 1 MHz
o Att 20dE  SWT 22,5 ps @ VBW 300 kHz  Mode Auto FFT
TDF
@ 1Pk View
| M2[1] 52.47 dBpY/m
110 dBuv/m 2.3257720 GHz
| mM1i[1] 96.57 dBpv/m
2.4017990 GHz
100 dBpv/m foi -
90 depv/m Ih\
80 depv/m ]
70 dBpv/m \
60 dBpv/m
M2 ) ‘ fi
D1 54.000 dBpv/m l| J| \
50 dBpv/m m \[‘M ) ‘
40 dpuv P\" thﬂ
30 dBpv/m
20 dBpv/m F‘l
Start 2.31 GHz 2001 pts Stop 2.42 GHz
i 08.05.2019
[ il | Measuring...  ERANRAEED W e il
Date: 8.MAY.2019 13:05:34

Plot: Band Edge Emission, Spectral Diagram, 2402 MHz- Ant Ver (worst case situation). Peak values,
F1 shows the band edge frequency of 2400 MHz.

Spectrum I ':g:,l

Ref Level 117.00 depv/m @ RBW 1 MHz

= Att 20dB  SWT 15.1ps @ VBW 3 MHz Mode Auto FFT
TDF

@ 1Pk View

mM3[1] 52.91 dBpY/m
2.3817716 GHz|
M1[1] 93.78 dBpV/m
2.4019620 GHz,

110 dBpv/m

100 dBpv/m

90 dBpv/m h

a0 dBpv/m H

60 dBpvim

e

}
70 dBpv/m

l

|

D1 54.000 dBp/mr

o S

50 dBuVYm : 3
| 4D vBOT R e jll\ Ao 02 f\n’\“f\r\_\ S n/" nr\"/_\(f \f\\

30 dBpv/m:

20 dBpv/m -

1T
Start 2.3 GHz 2001 pts Stop 2.41 GHz
Marker

Type | Ref | Trc X-value Y-value | _Function Function Result
M1 1 2.401892 GHz 93.78 dBpv/m
M2 1 2.399803 GHz 53.24 dBpv/m
M3 1 2,3817716 GHz 52,91 dBpv/m

™

Measuring... [RRRERLED "i:fa%'!g %

L J L

Date: 9.MAY.2015 13:43:20

Plot: Band Edge Emission, Radiated Spectral Diagram, Average value

F1 shows the band edge frequency of 2400 MHz
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Spectrum | In%:[ I

Ref Level 117.00 dBpv/m @ RBW 1 MHz
o Attt 20 dB SWT 3.8 ps @ VBW 3 MHz Mode Auto FFT
TDF
@ 1Pk View
M2[1] 51.56 dBpY/m
110 dBprdm 2.4960080 GHz
M1[1] 95.27 dBp¥/m
2.4802540 GHz
100 dBpvim T

ag dBpvyim //_J\\
80 dBpvyim / \
70 dBpuvyim / \

50 dBpWm
D1 54.000 dBpv/m ﬁ\
dBu v—x/

40 dBpvim

30 dBpvyim
F1

20 dBpvim |

Start 2.475 GHz 2001 pts Stop 2.5 GHz

] [ Measuring... GRRRRECHED S 09.05.2009 J

Date: 9.MAY.2019 13:41:00

Plot: Band Edge Emission, Radiated Spectral Diagram, Ant Ver (worst case situation).
Peak values. F1 shows the band edge frequency of 2483.5 MHz.
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5.1.5 Radiated Spurious Emissions of Transmitter
RESULT: PAss

Date of testing: 2019-05-10

Frequency range: 30MHz - 25GHz

Requirements:
FCC 15.209 and FCC 15.247(d) and RSS-Gen

Radiated emissions which fall outside the operation frequency band and outside restricted
bands shall either meet the limit specified in FCC 15.209(a) or be attenuated at least 20dB
below the power level in the 100kHz bandwidth within the band that contains the highest level of
the desired power (the less severe limit applies).

Radiated emissions which fall in the restricted bands, as defined in FCC 15.205(a) and
RSS-Gen Table 6, must comply with the radiated emission limits specified in FCC 15.209(a)
and RSS-Gen Table 4.

Test procedure:

ANSI C63.10-2013
KDB 558074 D01 DTS Meas Guidance v05.02

The EUT is regarded as floor standing equipment and was placed on the test site floor with an
isolation plate of <12mm. Before final measurements of radiated emissions were performed, the
EUT was scanned to determine its emission spectrum profile. The physical arrangement of the
test system, the associated cabling were varied in order to ensure that maximum emission
amplitudes were attained.

The spectrum was examined from 30MHz to the 10th harmonic of the highest fundamental
transmitter frequency (25GHz). Final radiated emission measurements were made at 3m
distance.

At each frequency where a spurious emission was found, the EUT was rotated 360° and the
antenna was raised and lowered from 1 to 4m in order to determine the emission’s maximum
level. Measurements were taken using both horizontal and vertical antenna polarizations.

The highest emission amplitudes relative to the appropriate limit were recorded in this report.
Field strength values of radiated emissions at frequencies not listed in the tables are more than
20 dB below the applicable limit. Where Peak (Pk) values where at least 6 dB under the
Average (Av) limits, Av value was not tested. Were Average values were tested, Average values
were measured using at least 10 kHz Video Bandwidth.
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Radiated Emissions, 30MHz - 1GHz, Horizontal and Vertical Antenna Orientations

Frequency Antenna Level QP Limit QP Verdict
[MHZ] Orientation [dBuV/m] [dBuV/m] [Pass/Fail]
262.8 Vertical 20 46.0 Pass
489.7 Vertical 25 46.0 Pass
543.4 Vertical 30 46.0 Pass
557.4 Vertical 30 46.0 Pass
576.6 Vertical 33 46.0 Pass

800-960 noise Vertical 32 46.0 Pass

Notes: - Level QP = Reading QP + Factor
- Tested in modes as described in section 4.2, the 6 highest values noted.
Preliminary measurements indicated that the radiated emissions from EUT were not affected by
the EUT’s operating mode or frequency.
- *Rrefers to a frequency in a restricted band
- Quasi Peak detector used with a bandwidth of 120 kHz.
- Measurement uncertainty is +/- 5.22 dB.

E Spectrum @] [@

Ref Level 50.00 dBpY/m @ RBW 100 kHz
= Att 10dE  SWT 9483 ps @ YBW 300 kHz  Mode Auto FFT  Input 1 AC
PS P& TDF
@ 1Pk View
Limit ¢heck PARS M1[1] 40.30 dBpY/m
ine FEC15c PASS 967.2460 MHz
70 dbi e
i M2[1] 25.95 dBp¥/m
262.8130 MH
B0 dBpvm z
50 dBpvfm I
L M1
h 4
Focias /M

20 depvfm

107 8B PV
0 depv/m
-10 dBpv/m
CF 515.0 MH=z 19501 pts Span 970.0 MHz
Marker
Type | Ref | Trc | ¥-value ¥-value | Function Function Result
M1 1 967,246 MHz 40,30 dBpv/m
MWl 1 262,813 MHz 25.95 dBpW/m
113 1 489,781 MHz 31.80 dBpv/m
[ | | Measurna. ALLLLLD WA o

Date: 8.MAY.2019 11:47:00

Plot of the emissions @2402, Antenna vertical (Peak detector values shown)




FCC ID: 2AAMI-T2980
IC: 11353A-T2980

W\

ESTING
RvA L 4t

A TUVRheinland®

Precisely Right.

Test Report No.:

18052902A.r01

Page 32 of 45

Spectrum

Ref Level 80.00 dBpy/m

®

=

@ RBW 100 kHz

30 dRpvm

s att 10dB  SWT 948.3ps @ VBW 300 kHz Mode Auto FFT  Input 1 AC
PS PA TOF
@ 1Pk Wiew
Limit ¢heck PAE Mal1] 35.02 dBpY/m
70 dh{RAfECLIC PARS 576.5790 MHz
M1[1] 39.43 dBpY/m
60 dajim 948.1450 MHz
50 dRpv/m I
; 1
15
Focise M

i
0 dBpvim:
-10 dBpv/m
CF 515.0 MHz 19501 pts Span 970.0 MHz
Marker
Type | Ref | Tre | X-value | ¥-value | Function Function Result
r1 1 948,145 MHz 39.43 dBp¥/m
M2 1 264,852 MHz 25.70 dBpv/m
M3 1 543,402 MHz 33.82 dBp¥/m
M4 1 576,579 MHz 35.02 dBpv/m
N | Meaarina WOND Wa oo
Date: 8.MAY.2019 11:49:50

Plot of the emissions @2440, Antenna vertical (Peak detector values shown)

Spectrum (&) In%:ll
Ref Level £0.00 dBpv/m @ RBW 100 kHz
o att 10de  SWT 948.3 s @ VBW 200 kHz  Mode Auto FFT  Input 1 AC
PS P4 TDF
@ 1Pk View
Limit Gheck PA& Ma[1] 34.02 dBpv/m|
70 dhiRgEECLse PAES 568.7700 MHz
M1[1] 39.12 dBpv/m)
50 dBLv/m 861.8940 MHz
50 dBpvfm I
g T
Frtise/m

30 dBpvfm

uv/m
0 depvfm
-10 dBpvm
CF 515.0 MHz 19501 pts Span 970.0 MHz
Marker
Type | Ref | Trc | ®-value | ¥-value | Function | Function Result |
M1 1 861.894 MHz 39.12 dBpv/m
M2 1 253,559 MHz 25.54 dBpv/m
M3 1 543,502 MHz 32.47 dBpv/m
M4 1 568.77 MHz 34.02 dBpv,/m
[ ] [ Measuring... IIIIIIII' A “ai‘lfgzz‘:;g %
Date: 8.MAY.2019 11:52:38

Plot of the emissions @2480, Antenna vertical (Peak detector values shown)
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Radiated Emissions, 1 - 25GHz, 2402 MHz.

Frequency Antenna Detector | Bandwidth Level Limit Result
[MHZ] Orientation (MHz) [dBuV/m] [dBuVv/m]
1320 Horizontal | Pk 1 39.6 > E’S‘g Pass
1440 Horizontal | Pk 1 42.6 > gﬁ,‘lg Pass
2326 Horizontal | Pk 1 48.8 > gﬁ,‘lg Pass
4804°H Horizontal | Pk 1 51.7 > §§8 Pass
7071.6™ Horizontal Pk 1 ggg Z\Ij gj E’S\Ig Pass
Radiated Emissions, 1 - 25GHz, 2440 MHz.
Frequency Antenna Detector | Bandwidth Level Limit Result
[MHZ] Orientation (MHz) [dBuV/m] [dBuV/m]
1213 Horizontal Pk 1 43.2 ?j gﬁ‘lg Pass
1332 Horizontal Pk 1 45.6 ?j gﬁ‘lg Pass
1833 Horizontal Pk 1 47.4 ?j gﬁ‘lg Pass
2666 Horizontal Pk 1 52.7 ;’j Eﬁﬁ; Pass
4880°" Horizontal Pk 1 gg:g i\'j ;’j Eﬁﬁ; Pass
9147 Horizontal Pk 1 52.5 ;’j Eﬁﬁ; Pass
Radiated Emissions, 1 -25GHz, 2480 MHz.
Frequency Antenna Detector Bandwidth Level Limit Result
[MHZ] Orientation (MHz) [dBuV/m] [dBuV/m]
1020 Vertical PK 1 40.8 > E?B Pass
1440 Vertical Pk 1 43.4 i EQB Pass
2574 Vertical Pk 1 53.5 33 Eg‘lg Pass
4960*H Vertical Pk 1 gg:g Z\'j 33 Eg‘lg Pass
9161 Vertical Pk 1 Zi:g Z\'j 33 Eg‘lg Pass
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Notes: - *R refers to a frequency in a restricted band,
- *H refers to a frequency which is a harmonic of the fundamental.
- Field strength values of radiated emissions not listed in the tables above are
more than 20 dB below the applicable limit.
- Measurement uncertainty is +/- 5.5 dB.
- a selection of plots is provided on the next pages

Plots of the radiated emissions

Spectrum | lm‘?: l

Ref Level 107.00 dBpv/m @ RBW 1 MHz
& Att 10dB SWT Ims @ YBW 3 MHz Mode &uto Sweep
TDF
@ 1Fk Wiew

| M4[1] 48.78 dBpY/m
100 depim 2.32609 GHz
mM1[1] 37.64 dBp¥/m
90 dBpv/m 1.08090 GHz

20 dBpvm

70 dBpvm

60 dBpvfm

01 54,000 dBpv/m TetF
M3

} " ”l
1 . L | M
AR ™ T FITT FYT T '." P
i W“'d o o

HATT

50 dBp

Bl aslots Iapeiil |
ALl Labil bt

20 dBphm

10 dBphm
Start 1.0 GHz 2001 pts Stop 4.0 GHz
Marker
Type | Ref | Trc | ¥-value | Y¥-value | Function | Function Result

M1 1.0809 GHz 37.64 dBpY/m

M2 1.3198 GHz 39.64 dBpy/m

M3 1.44 GHz 42,57 dBpv/m

G 2.32609 GHz 48.78 dBpy/m

(S e

[ ] [ ] Measuring... [ EREEERES dgE 08103512:]033 y

Date: B.MAY.Z2019 13:10:02

Plot of the emissions at 2402 MHz, Horizontal polarization, Peak values shown
gap in the plot is of the used Notch filter
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( ] o
Spectrum v

Ref Level 107.00 dBpv/m @ RBW 1 MHz
| ALt 10dBE SWT 48 ms @ VBW 3 MHz Mode &uto Sweep
TDF
@ 1Pk View
M1[1] 51.65 dBpvV/m
100 dBv/m 4.804700 GHz
mM2[1] 53.41 dBpV/m
7.071560 GHz
90 depv/m
80 depv/m:
D1 74.000 dBpvw/m
70 dBpv/m:
60 dBuv/m
r1
r

Y
50 depv/m:

40 dBpv/m
30 dBpv/m
20 depv/m
10 dBpvim
CF 8.0 GHz 16001 pts Span 8.0 GHz
-
\ ) T Neasurmo URMRRNED Wa e

Date: B.MAY.2019 13:52:13

Plot of the emissions at 2402 MHz, range 4 to 12 GHz, Horizontal polarization, Peak values shown

Spectrum | mv:[

Ref Level 90.00 dBpv/m @ RBW 1 MHz
o Att 10 dB  SWT 400 ms @ YBW 30 kHz Mode Auto Sweep
TOF

@ 1Pk View
M1[1] 45.94 dBp¥Y/m
12.204550 GHz
80 dBpv/m M2[1] 48.97 dBpV/m
_ 13.747700 GHz

D1 74.000 dBpv/m
70 dBpv/m
60 depvim

Woun

Sg.dBpV/Mm s o
| A

40 dBpvim
30 dBpv/m
20 depvim
10 dBpv/m
0 depv/m
Start 12.0 GHz 12001 pts Stop 18.0 GHz
[ il | Measuring..  WRRRRALED W Gt

Date: B.MAY.Z2019 14:45:38

Plot of the emissions at 2402 MHz, Vertical polarization, range 12 to 18 GHz, reduced VBW
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Spectrum |

=)

j Att
TDF

Ref Level 107.00 dBpv/m
10 dB

& RBW 1 MHz
SWT 6 ms & VBW 3 MHz

Mode Auto Sweep

@ 1Pk View

100 depv/m

M1[1]

M2[1]

90 dBpv/m

80 depvfm

43.19 dBpV/m|
1.212940 GHz
45.55 dBpY/m
1.331770 GHz

70 dBpv/m

60 dBpv/m

EO
et

50 dByyim

54,000 depv/m—ys

— 4 ;

dp

y e

Lotk

30 dBV/m

20 dBpvfm

10 dBpw/m

Start 1.0 GHz

I
6001 pts

Stop 4.0 GHz

Marker

X-value

Y-value | _Function |

Function Result

Type | Ref | Tre |
M1 1
M2 1

M3 1

1

1.21294 GHz
1.33177 GHz
1.83296 GHz
2.66647 GHz

43,19 dBpv/m
45.55 dBpv,/m
47.44 dBpv/m
52,65 dBpv/m

N

B.MAY.Z2019

L

Date:

Plot of the emissions at 2440 MHz, Horizontal polarization, Peak values shown,

Measuring...

gap in the plot is of the used Notch filter

Spectrum

—
08.05.2019
13232

(=)

Ref Level 107.00 dBpv/m

@ RBW 1 MHz

j Att 10dB  SWT 483 ms @ VBW 3MHz Mode auto Sweep
TODF
@ 1Pk View
| M1[1] 51.44 dBpV /m)|
100 dBpv/m 4.879700 GHz|
M2[1] 52.33 dBpv/m)|
90 dBpv/m: 6.769080 GHz
a0 depv/m:
D1 74,000 dBpv /v
70 dBpv/m
60 dBpv/m:

Y
S0 dBpv/m:

"

P
30 dBpv/m:
20 dBpwv/m;
10 dBpv/m
CF 8.0 GHz 16001 pts Span 8.0 GHz
Marker
Type | Ref | Trc | X-value | Y-value | __Function | Function Result |
M1 1 4.8797 GHz 51.44 dBpv/m
M2 1 6.76908 GHz 52.33 dBpY/m
M3 1 9.14743 GHz 52.50 dBpv/m
— —_—
T[ | Measuring...  WRENSANND Wk oo y
Date: 8.MAY.2019 13:57:29

Plot of the emissions at 2440 MHz, in the range 4 to 12 GHz , Horizontal polarization,

Peak values shown, gap in the plot is of the used Notch filter
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Spectrum I

&

Ref Level 107.00 dBpv/m

@ RBW 1 MHz

= Att 10dB SWT 48ms @ VBW 3 MHz Mode Auto Sweep
TOF
@ 1Pk View
M1[1] 53.94 dBp¥/m
100 depv/m 4.879700 GH2|
m2[1] 51.40 dBpV/m|
6.488590 GHz|
80 dBpv/m
80 dBpv/m
D1 74,000 dBpv/rr
70 dBpv/m
60 dBpv/m .

S0 dBpv/m

4l depvim
30 dBpv/m
20 dBpv/m
10 dBpvfm
CF 8.0 GHz 16001 pts Span 8.0 GHz
08.05.2019 ]
Jil | Measuring..  WANARLLED W6 s
Date: B.MAY.2010 13:55:55

Plot of the emissions at 2440 MHz, in the range 4 to 12 GHz, Vertical polarization, Peak values shown

Spectrum I

&

Ref Level 59.00 dBpv/m
| Att 10 dB
TDF

@ RBW 1 MHz

SWT 140 ms @ VBW 100 kHz Mode Auto Sweep

@ 1Pk View

80 depv/m

M1[1]

47.34 dBpv/m|
21.242520 GHz

70 dBpv/m

60 dBpv/m

D1 54.000 dBpv/mm

50 dBpv/m

b SN it

30 dBpvim

20 depv/m

10 dBpvfm

0 dep\/m

CF 21.5 GHz 14001 pts Span 7.0 GHz

—
il | deasuring..  ERRRRANAY Wtk ]
Date: 9.MAY.2018 08:34:01

Plot of the emissions at 2440 MHz, in the range 18 to 25 GHz, Vertical polarization, Peak values shown

reduced VBW
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Spectrum |

&

Ref Level 107.00 dBpv/m
= Att 10 dB
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@ 1Pk View
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90 dBpv/m

M1[1]

80 dBpv/m
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1.020470 GHz

70 dBpv/m

60 depv/m

D1 54,000 dBpv/m

S0 dBpv/m
i1 E

™M
Y

!'

il

—s

TR TR

I TPV [ R S

0y dBpv/m
|
0 dBgv/m

20 dBpv/m

10 dBpv/m

[

Start 1.0 GHz

6001 pts

Stop 4.0 GHz

Marker

Type | Ref | Trc | X-value

Y-value | Function

Function Result |

M1
M2
M3
M4

1.02047 GHz
1.32077 GHz
1.44003 GHz
2.57440 GHz

e

40.77 dBpv/m
39.62 dBpv/m
43.38 dBpV/m |
49,95 dBpY/m

( )

Date: B.MAY.2019 13:14:26

Plot of the emissions at 2480 MHz, in the range 1 to 4 GHz, Horizontal polarization, Peak values shown

Measuring...

gap in the plot is of the used Notch filter

Spectrum |

e
08.05.2019
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Ref Level 107.00 dBpv/m

@ RBW 1 MHz

f= Att 10dB SWT 48 ms @ VBW 3 MHz Mode Auto Sweep
TDF
@ 1Pk View
| M1[1] 54.96 dBpV/m|
100 depv/m 4.959690 GHz|
M2[1] 52.77 dBpv/m
90 dBpv/m 6.768580 GHZz|
80 dBpv/m
D1 74.000 dBpv/mm
70 dBpv/m
60 dBpV/ Mt

S0 dBpvim

uvm
30 dBpv/m
20 depvim
10 dBpv/m
CF 8.0 GHz 16001 pts Span 8.0 GHz
Marker
Type | Ref | Trc | X-value | Y-value Function | Function Result |
M1 1 4,95969 GHz 54,96 dBpvY/m
M2 | ! 676858 GHz | 52,77 dBpv/m
M3 1 9,14743 GHz 50.33 dBpv/m
—_—
Ji Measuring... RLLLLLLD W i

Date: B.MAY.2019 13:59:15

Plot of the emissions at 2480 MHz, in the range 4 to 12 GHz, Horizontal polarization, Peak values shown
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Spectrum
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Ref Level 107.00 dBpv/m

@ RBW 1 MHz

o Att 10dE SWT 48 ms @ VBW 3 MHz Mode Auto Sweep
TODF
@ 1Pk View
Mi[1] 54.56 dBpvV/m
100 dBpv/m 4.959690 GHz
mM2[1] 51.03 dBpvV/m
90 dBpv/m 6.768580 GHz
80 dBpv/m:
D1 74,000 dBuv/m
70 dBpvim:

60 dBpv/m-rmrr

50 dBpv/m T

Spectrum

40 dBpv/m
30 dBpv/m
20 dBpv/m
10 dBpv/m
CF 8.0 GHz 16001 pts Span 8.0 GHz
Marker
Type | Ref | Trc | X-value | ¥-value |  Function | Function Result |
M1 1 4.95969 GHz 54,56 dBpv/m
M2 1 6.76858 GHz 51.03 depv/m
M3 1 9.16143 GHz 53.23 dBpv/m
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Ref Level 56.00 dBpY/m

@ RBW 1 MHz

fo Att 10dB  SWT 8.4 ps @ YBW 50 kHz Mode Auto FFT
TDF
@ 1Pk View
M1[1] 53.71 dBpv/m
4.959485660 GHz|
M2[1] 37.61 dBpvV/m
4.,965000000 GHZz|
D1 54.000 dBpv/m
50 dBpv/m ' \/\

40 dBpv/m
R s e & s e m—
30 dBpw/m
CF 4.96 GHz 16001 pts Span 10.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 4.895948566 GHz 53.71 dBpV/m
M2 1 4.965 GHz 37.61 dBpV/m
M3 1 4.965 GHz 37.61 dBpv/m
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Plot of the emissions at 2480 MHz, in the range 4 to 12 GHz, Vertical polarization, Reduced VBW

Plot of the emissions at 2480 MHz, 4.9 GHz harmonic, Horizontal polarization, Reduced VBW
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Spectrum :%‘

Ref Level 56.00 dBpY/m @ RBW 1 MHz
f Att 10dB  SWT 16.8 ps @ VBW 50kHz  Mode auto FFT
TDF
@ 1Pk View
M1[1] 44.47 dBpVY/m
9.162539280 GHz|
M2[1] 41.88 dBpV/m

0.156000000 GHz

D1 54.000 dBpv/m

e
40 dBp\/m
30 dep\/m
CF 9.161 GHz 16001 pts Span 10.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 9.16253928 GHz 44.47 dBpv/m
M2 1 9.156 GHz 41.88 dBpv/m
M3 1 9.156 GHz 41.88 dBpv/m
—_—
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Date: 8.MAY.Z201% 14:05:10

Plot of the emissions at 2480 MHz, 9 GHz harmonic, Horizontal polarization, Reduced VBW
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Ref Level 90.00 dBpY/m @ RBW 1 MHz
fo Att 10dB  SWT 400 ms @ VBW 30 kHz Mode aAuto Sweep
TDF
@ 1Pk View
mM2[1] 49.73 dBpvV/m
13.735210 GHz|
80 depv/m M1[1] 46.76 dBpY/m

12.175050 GHz

D1 74.000 dBpv/m

70 dBpv/m

60 dBpv/m Fe |
SEIHBLVY £ -V'u.
BHB /M X i
s WMWW e

40 dBpv/m

30 dBpv/m

20 dBpv/m

10 dBpv/m

0 depv/m

Start 12.0 GHz 12001 pts Stop 18.0 GHz
i 7 Measuring...  ERUMNLLLD Gk —
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Date: 8.MAY.201% 14:51:04

Plot of the emissions at 2480 MHz, in the range 12 to 18 GHz, Vertical polarization, Reduced VBW
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5.2 AC Power Line Conducted Measurements

RESULT: Pass.
Date of testing: 2019-05-13

Requirements: for equipment that is designed to be connected to the public utility (AC) power
line, the radio frequency voltage that is conducted back onto the AC power line on any
frequency or frequencies within the band 150 kHz to 30 MHz shall not exceed the limits in the
following table, as measured using a 50 pH/50 ohms line impedance stabilization network
(LISN). Compliance with the provisions of this paragraph shall be based on the measurement of
the radio frequency voltage between each power line and ground at the power terminal. The
lower limit applies at the band edges.

Frequency of Emission Conducted Limit (dBpV) Conducted Limit (dBuV)
(MH2z) Quasi-Peak Average
0.15-0.5 66 to 56* 56 to 46*
05-5 56 46
5-30 46 50

*Decreases with the logarithm of the frequency.

Test procedure:
ANSI C63.10-2013.

Each phase and neutral of the AC power line were measured with respect to ground.
Measurements were performed using a 50 yH / 50 Q LISN. The frequency range from 150kHz
to 30MHz was searched. The six highest EUT emissions relative to the limit were noted. The
EUT was positioned at least 80cm from the LISN. The power cable was routed over the non-
conductive plate to the LISN. The EUT is regarded as floor standing equipment and an isolation
plate of thickness <12mm is used.
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5.2.1 AC Power Line Conducted Emission of Transmitter

Frequency | Measurement results Measurement results Limits Verdict
(MHz) (dBuv) (dBuv) (dBpv) (Pass/Fail)
L1 L2/Neutral
QP AV QP AV QP AV
0.1578 40.1 *3 40.7 *3 65.5 55.5 Pass
0.1734 36.3 *3 38.5 *3 65.0 55.0 Pass
0.2086 34.0 *3 32.7 *3 63.6 53.6 Pass
0.2398 31.1 *3 29.0 *3 62.1 52.1 Pass
0.2555 30.0 *3 25.0 *3 61.4 514 Pass
0.2906 26.0 *3 25.0 *3 60.5 50.5 Pass

The results of the AC power line conducted emission tests, carried out in accordance with 47 CFR Part
15 section 15.207(a) and RSS-Gen section 8.8, at the 120 Volts/ 60 Hz AC mains connection terminals
of the EUT, are depicted in the table above.

Notes:

1. The resolution bandwidth used was 9 kHz.

2. From pre-test the worst case configuration proved to be the normal operation mode wherein both
DTS transmitter and Bluetooth were operational but not transmitting simultaneously.
Worst case values noted.

3. Qp values were already within Av limits, therefor Av not tested.

4. Measurement uncertainty is +/- 3.5 dB.

5. Plots are provided on the next pages.
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5.2.2 Plots of the AC Power-line Conducted Emissions
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Plot of the AC Power-line Conducted emissions on L1




FCC ID: 2AAMI-T2980
IC: 11353A-T2980 N A TUVRheinland®

[ESTING
VAL Precisely Right.

Test Report No. 18052902A.r01 Page 44 of 45

12, Mau 13 1422

——————— Freguenoles ——————————— li——————-——- Reoslusr Eetklings ————————— H

Start Stop Step IF B De tao tor =T 1 e Attern FPrasasmg
158k el | 2.3k FH FH 2.1 B ZBJE LM OFF
Bl (:-‘ [ Tead H 22 . 28 kH=z STYE JdBuM
=1-a]
-]
e _ =

)
1] L — =
- \f \ll
ﬁmdﬁw\ﬁﬁkwﬁﬂ
. ”‘M - N Nk .ﬁirﬂum_ln\-*"la'-'w
LI [V N T v T T R

=22

1

=

.15 1 1ea pod-a)

FHz

FAZE 1

Plot of the AC Power-line Conducted emissions N




FCC ID: 2AAMI-T2980
IC: 11353A-T2980 N A TUVRheinland®

TESTING
VAL Precisely Right.

Test Report No. 18052902A.r01 Page 45 of 45

End of report
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To whom it may concern,

On behalf of our customer Tacx b.v., we hereby declare the following device:

FCCID : 2AAMI-T2980
IC : 11353A-T2980
Brand : Tacx

Model : T2980

The EUT has 2 transmitters (BLE and ANT+) which never send simultaneously. The
highest output power is from the BLE part. The RF exposure assessment is based on the
BLE mode. The EUT is considered as ‘portable’ use, as the users (part of) leg can come
closer than 20cm to the transmitter.

The EUT has a maximum rated output power in BLE mode of 2.05 mW in the frequency
range of 2402 — 2480 MHz. This is far below the SAR Test Exclusion Threshold limit of
10 mW at 5mm separation distance for the Tx frequency range of 2450 MHz, as stated in
Appendix A of KDB 447498 D01, October 23, 2015.

The EUT has a maximum rated output power in BLE mode of 3.25 mW (2.05 mW
conducted power plus 2 dBi antenna gain) in the frequency range of 2402 — 2480 MHz.
This is far below the Exemption limit for routine evaluation of 4 mW at <bmm separation

distance for the Tx frequency range of 2450 MHz, as stated in RSS-102 Issue 5, March
2015, section 2.5.1.

Best regards,

TUV Rheinland Nederland B.V.

2 n
k \J:'i.f"{"lii"ﬁ:/

R .van der Meer, Test Engineer



