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Foreword

According to XC Tracer GmbH, the «U-BLOX ANNA-B112» Radio Module which is included in the EUT has been tested by its
manufacturer in accordance with the all relevant rules and standards. Therefore, tests have not been carried out with «U-BLOX
ANNA-B112» wireless communication active. According to XC Tracer GmbH, this radio module is installed in accordance with the
instructions of its manufacturer, and cannot transmit simultaneously with the 902 — 920 MHz transmitter (FLARM)

Design changes are implemented in the Proto 4 device. Therefore the spurious measurements from 1 to 10 GHz for the carrier
frequency of 915 MHz were repeated, to check the harmonics of the carrier.
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1. Summary of test results

§ [ TestType Result

6 Emission CFR 47 Part 15
6.1 Channel 20dB-bandwidth CFR 47 § 15.247 (a)(1) 204 kHz

6.2 | Carrier frequency separation CFR 47 § 15.247 (a)(1) Pass (400 kHz)
6.3 || Number of hopping channels CFR 47 § 15.247 (a)(1)(iii) Pass (n = 63)
6.4 || Time of occupancy (dwell time) CFR 47 § 15.247 (a)(1)(iii) Pass
6.5 Pseudorangiom frequency hopping sequence and CFR 47 § 15.247 (a)(1) Pass !

equal hopping frequency use
6.6 | Antenna gain (& effective radiated power) CFR 47 § 15.247 (b)(4) Pass (-2.3 dBi)
6.7 || Maximum output power (conducted) CFR 47 § 15.247 (b)(1) Pass (15.4 dBm)
6.8 Band-edge emission (conducted) CFR 47 § 15.247 (d) Pass
6.9 || Spurious emissions — conducted (transmitter) CFR 47 § 15.247 (d) Pass
CFR 47 § 15.247 (d)
6.10 || Spurious emissions — radiated (transmitter) CFR 47 § 15.209 (a) Pass
CFR 47 § 15.205

6.11 [ Radiated emission — receiver CFR 47 § 15.109 Pass
6.12 || Conducted emission CFR 47 § 15.207 Pass

6 Emission CFR 47 Part 2

—— . FCC 47 §2.201

6.13 | Designation of emission FCC 47 §2.202 200KFXD

1. Declared by manufacturer

2. Applied standards

47 CFR Part 15 Subpart C

Code of Federal Regulations - Title 47 - Telecommunication, Part 15, Subpart C: "Intentional Radiators"

47 CFR Part 15 Subpart B

Code of Federal Regulations - Title 47 - Telecommunication, Part 15, Subpart B: "Unintentional Radiators"

Eurofins Electric & Electronic Product Testing AG
Route de Montena 75, 1728 Rossens - SWITZERLAND / phone +41 58 220 33 33 / LabRossens@eurofins.ch / www.eurofins.ch
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Applicant

Applicant name and address

XC Tracer GmbH
Junkerngasse 53
3011 Bern
SWITZERLAND

Contact Person

Mr Koni Schafroth

Telephone +4179 478 64 14
E-mail info@xctracer.com

Equipment under test

Identification*

Manufacturer name and address XC Tracer GmbH
Junkerngasse 53
3011 Bern
SWITZERLAND
Production country Switzerland
Brand name XC Tracer
Product XC Tracer Maxx (FLARM)
Product description Flight measurement instrument for Paragliders & Hanggliders

Model number

XC Tracer Maxx

Serial no

Proto 1, Proto 2 and Proto4

Software version

Test software PowerFLARM 6.93beta, Build 7718b5673; Date 2019-12-17

FCCID

2AVOQ01

Lowest Frequency considered

20 kHz (charge pump for LED driver)

Highest frequency considered

48 MHz (CPU) / 927.6 MHz (FLARM Transmitter carrier)

Supply U=3.7VDC /I =37 mA (from Battery)

U=5VDC/Imax = 0.5 A (for charging the Battery on USB port)
Dimension ~95cmx2cemx7cm (Ixwxh)
Technical None. The equipment is completely identified by the above-mentioned

information. XC Tracer GmbH assures the traceability of the documentation and
is responsible for the product identification.

* According to information provided by XC Tracer GmbH and not verified by Eurofins Electric & Electronic Product Testing AG

Eurofins Electric & Electronic Product Testing AG
Route de Montena 75, 1728 Rossens - SWITZERLAND / phone +41 58 220 33 33 / LabRossens@eurofins.ch / www.eurofins.ch
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4.2 Pictures of the EUT

Front view

Rear view

XC Tracer Maxx
Proto 1

Yt e 1 i
Left view (with marking example and USB port)

Print Front view

Print Rear view

Eurofins Electric & Electronic Product Testing AG
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4.3 Classification

CFR 47 Part 15 Unintentional radiator (Subpart B), Receive and charging modes
O Class A digital device
Class B digital device

The highest frequency of the internal sources of the EUT is less than 108 MHz
(measurement shall be made up to 1 GHz).

O The highest frequency of the internal sources of the EUT is between 108 MHz and
500 MHz (measurement shall be made up to 2 GHz).

[0 The highest frequency of the internal sources of the EUT is between 500 MHz and 1 GHz
(measurement shall be made up to 5 GHz).

O The highest frequency of the internal sources of the EUT is above 1 GHz (measurement
shall be made up to 5 times the highest frequency or 40 GHz, whichever is lower).

[ Intentional radiator (Subpart C), Transmit mode

X The highest fundamental frequency of the EUT is less than 10 GHz (measurement shall be
made up to the tenth harmonic or 40 GHz, whichever is lower).

O The highest fundamental frequency of the EUT is between 10 GHz and 30 GHz
(measurement shall be made up to the fifth harmonic or 100 GHz, whichever is lower).

O The highest fundamental frequency of the EUT is above 30 GHz (measurement shall be
made up to the fifth harmonic or 200 GHz, whichever is lower).

Eurofins Electric & Electronic Product Testing AG
Route de Montena 75, 1728 Rossens - SWITZERLAND / phone +41 58 220 33 33 / LabRossens@eurofins.ch / www.eurofins.ch
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4.4 Transmitter characteristics (according to XC Tracer GmbH)

Method of frequency generation Crystal
O Synthesizer
N
Transmitter operating frequency range (OFR) | 902.6 MHz to 927.4 MHz
The OFR is the total range of frequencies covered by one type, or
by a family of equipment.
Itis noted that a family of equipment may be capable of covering a
wider frequency range than the alignment frequency range of one
type of equipment.
Channel separation (if applicable) 0.400 MHz
Number of channels 63

Maximum rated output power

15.4 dBm (at transmitter temporary RF output connector)

Variable carrier output

[xI Transmitter carrier output is not variable.

RF output: Pout = 34.6 mW
[0 Transmitter carrier output is variable.
Max. RF output: Pourmax = ..... mW
Min. RF output: Pourmn = ..... mW

[J RF output continuously variable
[J RF output stepped: 1 dB per step

Modulation

O Amplitude

[J Frequency: Deviaton kHz

O Phase

[J Pulse Pulse repetition frequency ..............cccveeeeens
Dutycycle

[l Other FSK

[0 Transmitter can be operated without modulation

(%] Transmitter can only be operated with modulation

4.5 Receiver characteristics (according to XC Tracer GmbH)

4.6 Ports

Receiver operating frequency range 902.6 MHz to 927.4 MHz
Channel separation (if applicable) 0.400 MHz
Number of channels 63
Cable Remark
Port
Max. length Type Screen
usB 2m(<3m) USBC Yes EUT not intended to transmit

when USB cable is connected.
EUT switches to charging mode
when USB cable is connected

Eurofins Electric & Electronic Product Testing AG
Route de Montena 75, 1728 Rossens - SWITZERLAND / phone +41 58 220 33 33 / LabRossens@eurofins.ch / www.eurofins.ch
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5.2

5.3

5.4

Test conditions

Climatic conditions, location and date

Location Date Temp. Pressure Rel. humidity
Eurofins Electric & Electronic

Product Testing AG

1728 Rossens 2020-01-10 to 2020-04-25 See §6
SWITZERLAND

Test facility and methodology

The test site is accepted by FCC:
- Test Firm Registration Number: 683197
- Designation Number: CH5001

Conducted and radiated measurements are performed according to the ANSI C63.4-2014 and C63.10-2013 procedures.

Attendant persons

Test Engineer(s):

Messrs B. Itzcovich, F. Wyler
EMC Test Engineer
Other(s):
Name Company
Mr Koni Schafroth XC Tracer GmbH

Test configuration

See set-up drawings and pictures in relevant test paragraph

Eurofins Electric & Electronic Product Testing AG
Route de Montena 75, 1728 Rossens - SWITZERLAND / phone +41 58 220 33 33 / LabRossens@eurofins.ch / www.eurofins.ch
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5.5 Operating conditions

Power supply during tests if not stated otherwise in § 6 : 5 Voc (USB)
e  Continuous hopping transmission of random data on three frequencies
o Normal operation: transmission of random data with hopping sequence
e  Continuous reception on single frequency

e  Continuous transmission of random data on one frequency, Duty 100%

5.6 Auxiliary equipment

The following equipment is used for the monitoring of the EUT or is necessary for the EUT but is not part of the EUT

Product Brand Model No. ID Remark
AC - USB adaptor SAMSUNG EP-TAS0EWE | Reference 100 — 240 Vac input, 5 Voc output
Eurofins (USB). Used for tests in charging mode

AC — USB adaptor with cable

i il L
\ v i \ -~
OUTPUT/BRIXOJ|: 5.0V === 1,55 '
S/N, Cepiibiit HoMeD | RT3KI30NS/A- E @X‘f’
Liama rpousBopcTsa : 30.01.2018 A

Samsung. Yateley, GU46 6GG. UK i3

MADE IN VIETNAM/CIIETIAHO BO BBETHAME

Marking on AC - USB adaptor

Eurofins Electric & Electronic Product Testing AG
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6. Test results

Eurofins Electric & Electronic Product Testing AG
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6.1 Channel 20dB-bandwidth

Introduction:

Test site:

Meas. uncertainty:

Channel-bandwidth measured at -20 dBc.

O SAC10 O open test site
O SAC3 laboratory
9kHz - 3GHz: +1dB

3GHz-6.7GHz: +2.1dB

6.7GHz - 13.2GHz: +2.6dB

13.2GHz - 19GHz: £ 2.8 dB
19GHz - 26.5GHz: £ 3 dB

Method: Measurement on the temporary antenna connector
Limit: ---
Test set-up:
EUT
Spectrum Antenna port ——
analyzer —IDCin
Power supply
230 Vac

Remarks: ---
Test equipment;
Spectrum analyzer [788-14 [094-24 [ 02-06 [703-45 7 05-39 [xl 18-01
Power supply [x] 99-07 [ 04-31
Cables [l 11-45

Eurofins Electric & Electronic Product Testing AG
Route de Montena 75, 1728 Rossens - SWITZERLAND / phone +41 58 220 33 33 / LabRossens@eurofins.ch / www.eurofins.ch
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Results of the test
Applicant: XC Tracer GmbH
EUT: XC Tracer Maxx (FLARM) (Proto 2)
Operating mode: TX, £=902.6/915.0 / 927.4 MHz, modulated, power setting 16 dBm
Cables connected to the EUT: USB, temporary supply & antenna cables
Remarks: Measured on temporary antenna connector
Modifications: = None O 1 O 2 a3 O 4 a5
Climatic conditions: Temperature: 23 °C Humidity: 30 % Pressure QFE: 955 hPa
frequency | 20 dB bandwidth |Remarks
[MHZ] [kHZz]
902.6 204 ---
915.0 203 ---
927.4 203 ---
T o+ i+
KEYSIGHT Input RF Input Z. 50 Q1 [Atten: 30 dB Trig: Free Run Center Freq: 915.000000 MHz KEYSIGHT nput RF Input Z 50 0 atien: 30 dB [Trig: Free Run Center Freq: 927.400000 MHz
Coupling: AC Corrections: Off  Preamp: Off Gate: Off Radio Std- None Coupling AC \Corrections: Of  |Preamp: Off Gate: Off Radio Std None
Nign Auto Freq Ref: Int (S) IF Gain' Low Align: Auto Freq Ref: Int (S) IF Gain: Low
2 (5]
1 Graph ' Ref Lyl Offset 0.50 dB Mkr1 915.00 MHz 1 Graph v Ref LvI Offsot 0.50 dB Mkr1 927.40 MHz
Scale/Div 10.0 dB Ref Value 25.00 dBm 9.74 dBm| Scale/Div 10.0 dB Ref Value 25.00 dBm 10.32 dBm|
Log Log
Center 915 MHz #Video BW 10.000 kHz Span 500 kHz| Center 927.4 MHz #Video BW 10.000 kHz Span 500 kHz|
#Res BW 3.0000 kHz #Sweep 30.0 s (501 pts), #Res BW 3.0000 kHz #Sweep 30.0 s (501 pts)
2 Metrics v 2 Metrics v
Occupied Bandwidth Occupied Bandwidth )
198.74 kHz Total Power 19.4 dBm 198.85 kHz Total Power 19.7dBm
[Transmit Freq Error -1.620 kHz % of OBW Power 99.00 % Transmit Freq Emor -1.715 kHz % of OBW Power 99.00 %
x dB Bandwidth 203.4 kHz xdB -20.00 dB x dB Bandwidth 2034 kHz xdB -20.00 dB
" C A ? MRET L VAP ]9 C A ?RERE L YR
Spectrum Analyzer 1 '
Occupied BW v +
KEYSIGHT [nput RF Input Z: 50 Q Atten: 30 dB Trig: Free Run Center Freq: 902 600000 MHz
Coupling: AC Corrections: Off Preamp: Off Gate: Off Radio Std: None
l:l Align: Auto Freq Ref: Int (S) IF Gain: Low
L
1 Graph v Ref Lyl Offect 0.50 dB Mkr1 902.60 MHz
Scale/Div 10.0 dB Ref Value 25.00 dBm 9.67 dBm
Log
150 m
5.00 i
5,00
5.0
-25.0
350
450
-55.0
650
Center 902.6 MHz #Video BW 10.000 kHz Span 500 kHz|
#Res BW 3.0000 kHz #Sweep 30.0 5 (501 pts)
2 Metrics 'J
| Occupied Bandwidth |
\ 199.75kHz| | [ Total Power [ 18.7 dBm |
[ Transmit Freq Error | -1.442 kHz| [% of OBW Power | 99.00 % |
[xdB Bandwidth | 204.2 kHz| [xdB \ -20.00 d8|
1 ' janv. 21,2020( A\ ' LY
@ \3’ P ! \l] 10:52:07 |[»—/ ] \E’ @ @

Place and date of test:
Operator:

Rossens, 2020-01-21
B. ltzcovich

Eurofins Electric & Electronic Product Testing AG
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6.2 Carrier frequency separation

Introduction: Determination of the frequency separation of two adjacent channels.
Test site: O SAC10 O open test site
O SAC3 laboratory
Meas. uncertainty: * 2.6 yHz/Hz
Method: Measurement of the frequency separation on the temporary antenna connector.
Requirement: Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum of

25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.

Test set-up:
EU
Spectrum Antenna port ——
analyzer —IDCin
Power supply
230 Vac

Remarks: ---
Test equipment:
Spectrum analyzer [188-14 [094-24 O 02-06 [103-45 [105-39 [ 18-01
Power supply [x] 99-07 0 04-31
Cables [xl 11-45
Result: & pass [ fail O not applicable O not tested

Eurofins Electric & Electronic Product Testing AG
Route de Montena 75, 1728 Rossens - SWITZERLAND / phone +41 58 220 33 33 / LabRossens@eurofins.ch / www.eurofins.ch
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Results of the test

Applicant: XC Tracer GmbH

EUT: XC Tracer Maxx (FLARM) (Proto 2)

Cables connected to the EUT: USB, temporary supply & antenna cables

Remarks: Measured on temporary antenna connector

Modifications: None O 1 02 O3 O 4 O 5
Climatic conditions: Temperature: 23 °C Humidity: 30 % Pressure QFE: 955 hPa
'Spectrum Analyzer 1

S\F:Jept s '

KEYS|GHT Input: RF Input Z: 50 0 Atten: 30 dB PNO: Best Wide  |Avg Type: Log-Power 1@ 4

Corrections: Off Preamp: Off Gate: Off Avg|Hold>100/100
@ Align: Auto Freq Ref: Int (S) Source: Off IF Gain: Low Tng: Free Run M

L1 Sig Track: Off P

1 Spectrum v Ref Lvl Offset 0.50 dB

Scale/Div 10 dB Ref Level 20.00 dBm

Log

10.0 & < .

0.00

-10.0

200 1

-30.0

-40.0

500

-60.0

-70.0
Center 915.000 MHz #Video BW 100 kHz Span 2.000 MHz

#Res BW 30 kHz Sweep 1.07 ms (2001 pts)

5 Marker Table 'J
Mode | Trace | Scale X Y Function Function Width Function Value

1] A2 f A -400 kHz|(A)-0.04266 dB

2 N f 915.000 MHz 12.29 dBm

3 A2 f Q) 400 kHz|(4)-0.04106 dB

g

5

6

janv. 21, 2020
L ea VeIl 32

ON |

Carrier frequency separation = 400 kHz > 204 kHz (see § 6.1)

Place and date of test: Rossens, 2020-01-21
Operator: B. Itzcovich

Eurofins Electric & Electronic Product Testing AG
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6.3  Number of hopping channels

Introduction: Number of hopping channels used in the frequency hopping system.
Test site: O SAC10 O open test site
O SAC3 laboratory
Meas. uncertainty: * 2.6 yHz/Hz
Method: Measurement of the frequency separation on the temporary antenna connector.
Requirement: For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of the

hopping channel is less than 250 kHz, the system shall use at least 50 hopping frequencies

Test set-up:
EU
Spectrum Antenna port ——
analyzer —IDCin
Power supply
230 Vac

Remarks: ---
Test equipment;
Spectrum analyzer [188-14 [094-24 O 02-06 [103-45 [105-39 [ 18-01
Power supply [x] 99-07 0 04-31
Cables [ 11-45
Result: [l pass O fail O not applicable O not tested

Eurofins Electric & Electronic Product Testing AG
Route de Montena 75, 1728 Rossens - SWITZERLAND / phone +41 58 220 33 33 / LabRossens@eurofins.ch / www.eurofins.ch
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Results of the test

Applicant: XC Tracer GmbH

EUT: XC Tracer Maxx (FLARM) (Proto 2)

Operating mode: Continuously hopping on all channels

Cables connected to the EUT: USB, temporary supply & antenna cables

Remarks: Measured on temporary antenna connector

Modifications: X None O 1 02 a3 O 4 a5

Climatic conditions: Temperature: 23 °C

.Spectrum Analyzer 1

A\

Humidity: 30 %

Pressure QFE: 955 hPa

Swept SA
KEYSIGHT |Input RF Input Z: 50 Q Atten: 30 dB PNO: Fast Avg Type: Log-Power
Corrections: Off Preamp: Off Gate: Off Avg|Hold:>100/100
[:J Align: Auto Freq Ref: Int (S)  |Source: Off IF Gain: Low Trig: Free Run
o Sig Track: Off
1 Spectrum A\ Ref Lvl Offset 0.50 dB Mkr2 915.00 MHz
Scale/Div 10 dB Ref Level 20.00 dBm 14.22 dBm
e '
10.0
0.00
-10.0
-20.0
-30.0
-40.0
-50.0 LU
-60.0
-70.0
A
Center 915.00 MHz #Video BW 300 kHz Span 30.00 MHz
#Res BW 100 kHz Sweep 1.00 ms (3001 pts)
5 Marker Table "J
Mode | Trace | Scale X Y Function Function Width Function Value
1 N f 902.60 MHz 13.44 dBm
2 N f 915.00 MHz 14.22 dBm
3] N f 927.40 MHz, 14.35 dBm
4
5
6

NN
( A

R el

AL

W

Number of hopping channels = 63 > 50

Place and date of test:

Operator:

)

Rossens, 2020-01-21

B. ltzcovich

Eurofins Electric & Electronic Product Testing AG

Route de Montena 75, 1728 Rossens - SWITZERLAND / phone +41 58 220 33 33 / LabRossens@eurofins.ch / www.eurofins.ch



mailto:LabRossens@eurofins.ch
http://www.eurofins.ch/

Page 18 /75 No : 19CH-00891.R03

6.4 Time of occupancy (dwell time)

Introduction: Average duration during which the system stays on one channel.
Test site: O SAC10 O open test site
O SAC3 laboratory
Meas. uncertainty: + 2.6 ps/s
Method: Measurement on the antenna connector or a test fixture.
Requirement: For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of the

hopping channel is less than 250 kHz, the system shall use at least 50 hopping frequencies and the
average time of occupancy on any frequency shall not be greater than 0.4 seconds within a 20 second
period; if the 20 dB bandwidth of the hopping channel is 250 kHz or greater, the system shall use at least
25 hopping frequencies and the average time of occupancy on any frequency shall not be greater than
0.4 seconds within a 10 second period. The maximum allowed 20 dB bandwidth of the hopping channel

is 500 kHz.

Test set-up:

Spectrum Antenna port ——

analyzer —IDCin

Power supply
230 Vac

Remarks: ---
Test equipment;
Spectrum analyzer [788-14 [094-24 [ 02-06 [703-45 7 05-39 [xl 18-01
Power supply [x] 99-07 0 04-31
Cables [ 11-45
Result: [l pass O fail O not applicable O not tested

Eurofins Electric & Electronic Product Testing AG
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Results of the test

Applicant: XC Tracer GmbH

EUT: XC Tracer Maxx (FLARM) (Proto 2)

Operating mode: Continuously hopping on all channels

Cables connected to the EUT: USB and temporary antenna cables

Remarks: Measured on temporary antenna connector

Modifications: = None O 1 O 2 a3 O 4 a5

Climatic conditions: Temperature: 23 °C Humidity: 45 %

Pressure QFE: 953 hPa

Frequency | Measured Average use ratio of one | Maximum occupied dwell | Limit Result
Dwell time | frequency in a 20 second | time of each frequency*

(MHz) (ms) period (ms)

902.6 517 0.635 3.28 400 msin 20 s period | Pass

915.0 5.16 0.635 3.28 400 msin 20 s period | Pass

927.4 5.16 0.635 3.28 400 msin 20 s period | Pass

*Note: Two frequencies are used per second (declared by manufacturer), so in average, each frequency is used
2 x (20 s / 63 channels) in a 20 second period (also see § 6.5)

Example of pulse duration at frequency 915 MHz

Spectrum Analyzer 1 '
Swept SA " +
KEYSIGHT |Input RF Input Z: 50 Q Atten: 30 dB PNO: Best Wide  |Avg Type: Log-Power 234
> Coupling: AC Corrections: Off Preamp: Off Gate: Off Trig: Video W
Align: Auto Freq Ref: Int (S)  |Source: Off IF Gain: Low Trig Delay: -1.000 ms
Sig Track: Off PP
a
1 Spectrum A\ Ref Lvl Offset 0.50 dB AMKr2 5.164 ms
Scale/Div 10 dB Ref Level 20.00 dBm -12.62 dB
Log l
0.00
-10.0
-20.0
-30.0
-40.0
-50.0
-60.0
_70.0 I T S ot e L Lorh 0 R T gl B ‘ T
Center 915.000000 MHz #Video BW 300 kHz Span 0 Hz
Res BW 100 kHz Sweep 10.0 ms (1001 pts)
5 Marker Table YJ
Mode | Trace | Scale X Y Function Function Width Function Value

1 N t 980.0 us 9.726 dBm

2 Al 1 [(4) 9. 164 ms (A) -12.62 dB

3

4

5

6
| wl| | | janv. 21,2020 A K _% A
. h (ﬁ - ? 1:256:59 o A ":: ¥

Place and date of test:

Operator: B. Itzcovich

Rossens, 2020-01-21

Eurofins Electric & Electronic Product Testing AG
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6.5 Pseudorandom frequency hopping sequence and equal hopping frequency use

Declared by manufacturer:

Pseudorandom frequency hopping sequence:

Describe how the hopping sequence is generated. Provide an example of the hopping sequence channels, to demonstrate that the
sequence meets the requirement specified in the definition of an FHSS system, found in Section 2.1(c). Per the definition in Section
2.1(c), the hop set shall appear as random in the near term, shall appear as evenly distributed in the long term, and sequential hops
shall be randomly distributed in both direction and magnitude of change.

The hopping sequence is generated from a pseudo-random source, based on the current GPS time. Two frequencies are used per
second.

Equal hopping frequency use:

Describe how each individual EUT meets the requirement that each of its hopping channels is used equally on average (e.g., that
each new transmission event begins on the next channel in the hopping sequence after the final channel used in the previous
transmission event).

The figure shows the number of times a particular frequency was used over 10.000 s:

Sum of Columnl

350
300
250
200
150 —e—Tota
100
50
wogw Mg oo o Mg oo KMo MM
M2 g e~ N [ s T G T T i =
P T L B R B e I e = T
o @ @@ o fa (= = = f= = = = [= = (=
Freq =

Since the frequency selection is pseudo-random based on the timestamp, and since every frequency slot is used for exactly one
transmission, it is clear that on average you get uniform usage also.

Eurofins Electric & Electronic Product Testing AG
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6.6 Antenna gain & effective radiated power

Introduction:

Test site:
Distance:

Position of EUT:
Meas. uncertainty:

Test method:

Limit:

Test set-up:

The effective radiated power is the power radiated by the antenna of a transmitter in its direction of
maximum gain under specified conditions of measurement. The antenna gain is the difference (in dB) of
the radiated ERP power and the conducted power.

SAC3 O SAC10
O 1m E 3m O 10m
1.5m (height of the equipment under test above floor)
+1.3dB (f<300 MHz) / £ 1.6 dB (f > 300 MHz)

The electromagnetic disturbance radiated by the equipment is measured using a spectrum analyzer and
a wide band antenna. The ERP / EIRP values are determined replacing the EUT by a substitution
antenna (dipole or other). The limits on the plots represent the equivalent field levels for the required
power limits.

O 30m

Antenna gain 6 dBi (for a maximum conducted power of 1 W = 30 dBm). If antennas with directional
gains exceeding 6 dBi are used, the maximum peak output power shall be reduced as appropriate, by the
amount in dB that the directional gain of the antenna exceeds 6 dBi.

: I
—— I EUT I
ecelver
Spectrum < @ I:l |
analyzer Receiving I
| antenna
: |
1
' Chamber |
Remarks: ---
Test equipment:
Spectrum analyzer [ 16-03 00 94-24 [ 02-06 [ 03-45 [ 05-39 0 18-01
Receiver O 85-04 [ 90-43 [ 94-35 [ 04-29
Preamplifier O 11-29 [ 95-86 [ 05-56 [ 05-59 [ 05-62 O 05-87
Antenna (bilog) [ 94-03 [ 05-38
HF-wattmeter O 95-97 00115 o117 0O 03-07 & 03-12 0 05-20
Thermocouple detector [x 09-04 0 05-74 [ 05-88 0 07-03 0 10-27 0 03-14
Substitution antenna [ 89-01 [ 00-52 [ 84-04
Oscilloscope [ 90-14 [93-85 [193-86 0o01-20 [ 04-06 O 04-50
Multimeter O 03-22 O 04-47 0 04-104 O 04-105 O 06-51 O 06-52
Frequency generator [ 13-16 [ 00-42 [ 03-39 0 07-02 [ 04-89 [ 05-78
Cables [ SAC3_RE_5m_2.0/3.0 [ 06-01 & 10-51 O SMK
Attenuator 10dB [ 11-36
Result: [l pass [ fail O not applicable O not tested

Eurofins Electric & Electronic Product Testing AG
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Results of the test
Applicant:
EUT:

Operating mode:

Cables connected to the EUT:

Remarks:

Modifications:

Climatic conditions:

XC Tracer GmbH

XC Tracer Maxx (FLARM) (Proto 1 and 2)

TX, £=902/915/ 928 MHz, modulated, setting 16 dBm

RBW =300 kHz, VBW = 910 kHz; Peak detector

[x] None

Temperature: 24 °C

O 1

O 2

Humidity: 30 %

O3

O 4 a5

Pressure QFE: 938 hPa

Measurement with Power at Meas. with | Parameters of Result
EUT substitution ant. [subst. ant. |substitution ant. Polarisation
f U preamp| P factor U gain | att. Cable| corr. |P ERP| P ERP
[MHz] | [dBuV] [dB] | [dBm]| [dB] [dBuV] | [dB] [dB] [dB] | [dBm] [W]
902 80.9 0.0 10.0 -10 74.2 0 0] -74.20 6.70|  4.68 mW|Vertical
902 89.0 0.0 10.0 -10 774 0 0] -77.40, 11.60| 14.45 mW|Horizontal
915 81.1 0.0 10.0 -10 73.9 0 0] -73.90 7.200 5.25 mW|Vertical
915 88.3 0.0 10.0 -10 76.4 0 0l -76.40| 11.90| 15.49 mW|Horizontal
928 81.3 0.0 10.0 -10 724 0 0] -72.40 8.90| 7.76 mW|Vertical
928 88.7 0.0 10.0 -10 75.7 0 0] -75.70/ 13.00| 19.95 mW|Horizontal

The antenna gain is the difference (in dB) of the radiated ERP power and the conducted power of § 6.7 :

frequency |Conducted power| Radiated power | Antennagain |Remarks
[MHZ] [dBm] ERP [dBm] [dBi]
902 13.92 11.60 -2.32
915 14.65 11.90 -2.75
928 15.39 13.00 -2.39

Place and date of test:
Operator:

Rossens, 2020-01-13 and -22
B. ltzcovich
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6.7 Maximum output power (conducted)

Test site: O SAC10 O open test site
O SAC3 laboratory
Meas. uncertainty: 9kHz - 3GHz: +1dB
3GHz-6.7GHz: +2.1dB
6.7GHz - 13.2GHz: +2.6dB

13.2GHz - 19GHz: + 2.8 dB
19GHz - 26.5GHz: + 3 dB

Test method: Measurement of the conducted power on the antenna connector or a test fixture.
Requirement: For frequency hopping systems operating in the 902-928 MHz band, the maximum peak conducted
output power of the intentional radiator shall not exceed 1 watt (30 dBm) for systems employing at least
50 hopping channels.
Test set-up:
Spectrum Antenna port ——
analyzer —IDCin
Power supply
230 Vac
Remarks: ---
Test equipment:
Spectrum analyzer [188-14 [094-24 O 02-06 [103-45 [105-39 [ 18-01
Power supply 99-07 0 04-31
Cables [ 11-45
Result: [l pass [ fail O not applicable O not tested
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Results of the test

Applicant: XC Tracer GmbH
EUT: XC Tracer Maxx (FLARM) (Proto 2)
Operating mode: TX, f=902/915 /928 MHz, modulated, power setting 16 dBm
Cables connected to the EUT: USB, temporary supply & antenna cables
Remarks: Measured on temporary antenna connector
RBW = 300 kHz, VBW = 910 kHz; Peak detector
Modifications: [ None a1 a2 O3 O 4 O 5
Climatic conditions: Temperature: 24 °C Humidity: 30 % Pressure QFE: 947 hPa
frequency | Temp U P Limit |Remarks Pass
[MHZ] [°C] V] [dBm] | [dBm] Yes No
902 23 37 13.92 21 |--- O
915 23 3.7 14.65 21 |--- Od
928 23 3.7 15.39 21 |Maximum conducted emission [x] O
ga:;ngrxmlyun v + gg;;ngrxmlyun v +
KEYSIGHT [nput RF Input Z. 50 Q1 Alten: 30 dB [PNO. Fast JAvg Type: Log-Power | KEYSIGHT /neut RF Input Z. 50 01 Alten: 30 dB PNO: Fast IAvg Type: Log-Power |}
@ ﬁlqwlwgzﬂl AC Eurre;lwﬁnlslog zreamp g"!l I(;a[l;s _O'IL '_:VQ\ILUIU :00/100 [ iluwm;?n AC é‘,urrs;lizgn‘slog Sremp DOﬁ'l ﬁa{l}s OVfL f?\fg\l!puld >R100/100 H
w lign' Auto req Ref Int (S) ource I ;‘::kogn Tig: Free Run oo p w lign: Auto raq Ref Int (S) ource o ;ar\:[k.ugﬁ Tig: Free Run b p I
Spectrum v Mkri 902.05 MH Spectrum v Mkr1 915.05 MH
;;p:l::wﬂ) a8 : 25: t;mﬁ;;s.dsg;e ' 13 S;GBHZ] ;;Mm::lvmna g :ﬁ: t&ﬁ"ﬁﬁ:’é’:ﬂa ' 14 G; dBn?
Log ﬂ Y Log m
Center 915.00 MHz Video BW 910 kHz Span 30.00 MHz Center 915.00 MHz Video BW 910 kHz Span 30.00 MHz
#Res BW 300 kHz Sweep 1.00 ms (3001 pts) #Res BW 300 kHz Sweep 1.00 ms (3001 pts)
@99l ? MO =l SRS @S9 A ? METO Sl SRS
Spectrum Analyzer 1
Swept SA " i’
KEYSIGHT [Input: RF Input Z: 50 Q Alten: 30 dB PNO: Fast Avg Type: Log-Power
Coupling: AC Corrections: Off Preamp: Off Gate: Off Avg|Hold:>100/100
(:J Align: Auto Freq Ref. Int (S) Source: Off |IF Gain: Low Tng: Free Run
a Sig Track: Off
1 Spectrum v Ref Lyl Offset 0.50 dB Mkr1 927.99 MHz
Scale/Div 10 dB Ref Level 20.00 dBm 15.39 dBm
- @
10.0
0.00
-10.0
-20.0
-30.0
40.0
-50.0
600
700
Center 915.00 MHz Video BW 910 kHz Span 30.00 MHz
#Res BW 300 kHz Sweep 1.00 ms (3001 pts)
all janv. 22, 2020 A w
RS kil T8 RS RE

Place and date of test: Rossens, 2020-01-22
Operator: B. ltzcovich
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6.8 Band-edge emission (conducted)

Test site: O SAC10 O open test site
O SAC3 laboratory
Meas. uncertainty: 9kHz - 3GHz: +1dB
3GHz-6.7GHz: +2.1dB
6.7GHz - 13.2GHz: +2.6dB

13.2GHz - 19GHz: + 2.8 dB
19GHz - 26.5GHz: + 3 dB

Test method: Measurement of the conducted power on the antenna connector or a test fixture.

Requirement: In any 100 kHz bandwidth outside the frequency band, the radio frequency power 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.

Test set-up:

Spectrum Antenna port ——

analyzer —IDCin

Power supply
230 Vac

Remarks: ---
Test equipment:
Spectrum analyzer [788-14 [094-24 [ 02-06 [703-45 7 05-39 [l 18-01
Power supply 99-07 0 04-31
Cables [ 11-45
Result: [l pass O fail O not applicable O not tested
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Results of the test
Applicant:
EUT:

Operating mode:

Cables connected to the EUT:

Remarks:
Modifications:

Climatic conditions:

Conclusion: Pass

XC Tracer GmbH

XC Tracer Maxx (FLARM) (Proto 2)

TX, modulated, Power setting 16 dBm. See results hereafter

USB, temporary supply & antenna cables

Measured on temporary antenna connector

= None O 1 O 2 a3 O 4 a5

Temperature: 23 -24 °C ~ Humidity: 30 % Pressure QFE: 947 — 952 hPa

f=902.0 MHz and 928.0 MHz, hopping

Spectrum Analyzer 1

Swept SA '

[

KEYS|GHT Input: RF Input Z: 50 Q Atten: 30 dB PNO: Fast Avg Type: Log-Power
Coupling. AC Corrections: Off Preamp. Off Gate: Off Avg|Hold:=100/100
@ Align: Auto Freq Ref: Int (S) Source: Off IF Gain: Low Trig: Free Run

Sig Track: Off

1 Spectrum v
Scale/Div 10 dB

Ref Lvl Offset 0.50 dB Mkr1 927.050 MHz
Ref Level 20.00 dBm 14.99 dBm

Log ‘
10.0

0.00

-10.0

-200

-30.0

-40.0

-50.0

-60.0

-70.0

Center 915.00 MHz Video BW 300 kHz Span 30.00 MHz
#Res BW 100 kHz Sweep 1.04 ms (1201 pts)
5 Marker Table I'J
Mode | Trace | Scale X Y Function Function Wicith Function Value

TN f 927.050 MHz|___14.95 dBm

2. N f 902.000 MHz  -48.07 dBm

3 N f 928.000 MHz  -44.55 dBm

4 M fool(4) 950 kHz/(A) -59.54 dB

5 M f |(A) -25.050 MHz/(A) -63.06 dB

6

w0 M2 e =
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f=902.0 MHz, hopping

.

Spectrum Analyzer 1 "
Swept SA
KEYSIGHT [Input RF Input Z: 50 Q Alten: 30 dB PNO: Best Wide  |Avg Type: Log-Power
L Coupling: AC Corrections: Off Preamp: Off Gate: Off \Avg|Hold:>100/100
@ Align: Auto Freq Ref: Int (S) Source: Off IF Gain: Low 'Tng: Free Run
oa Sig Track: Off
1 Spectrum v Ref Lvl Offset 0.50 dB AMkr2 -930 kHz
Scale/Div 10 dB Ref Level 20.00 dBm -20.14 dB
Log |
10.0 —
-10.0
-20.0
-30.0
-40.0
-50.0
60.0
-70.0
Center 902.600 MHz #Video BW 300 kHz Span 2.000 MHz
#Res BW 100 kHz Sweep 1.00 ms (1001 pts)
5 Marker Table VJ
Mode | Trace | Scale X Y Function Function Width Function Value
1 N f 903.350 MHz 14.05 dBm
2 A1 T (A) -930 kHz[(A) -20.14 dB|
3] N f 902.000 MHz -43.71 dBm
4
5
6
janv. 21,2020~ % \
@ (G @ @ 55315 |/ \ «Ia A
f=928.0 MHz, hopping
.Spectrum Analyzer 1 "
Swept SA
KEYSIGHT |Input RF Input Z: 50 O Aften- 30 dB PNO" Best Wide  |Avg Type: Log-Power
L Coupling: AC Corrections: Off Preamp: Off Gate: Off /Avg|Hold:>100/100
@ Align: Auto Freq Ref Int (S)  |Source: Off IF Gain: Low Trig: Free Run
o Sig Track: Off
1 Spectrum ] Ref Lvl Offset 0.50 dB AMkr2 205 kHz
Scale/Div 10 dB Ref Level 20.00 dBm -20.55dB
Log
10.0
0.00
-10.0
200
-30.0
-40.0
500 =~
-80.0
-70.0
Center 927.400 MHz #Video BW 300 kHz Span 2.000 MHz
#Res BW 100 kHz Sweep 1.00 ms (1001 pts)
5 Marker Table YJ
Mode | Trace | Scale X Y Function Function Width Function Value
1 N f 927.368 MHz 14.80 dBm
2 AT (A 205 kHz (A) _-2055 dB
3] N f 928.000 MHz -44.57 dBm
4
5
6
q (Q janv. 21, 2020
5:44:53 |

LY
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f=902.6 MHz, non hopping

Spectrum Analyzer 1 "
Swept SA
KEYSIGHT [Input: RF Input Z: 50 Q /Atten: 30 dB PNO: Best Wide  Avg Type: Log-Power

L Coupling: AC Corrections: Off Preamp: Off Gate: Off Avg|Hold:>100/100

[:) Align: Auto Freq Ref. Int (S) Source: Off |F Gain: Low Tng: Free Run

i Sig Track: Off
1 Spectrum v Ref Lyl Offset 0.50 dB AMKr2 -236 kHz
Scale/Div 10 dB Ref Level 20.00 dBm -20.26 dB
Log ‘

10.0
o B2 ]
-10.0
=200
-30.0
-40.0 -
-50.0
-60.0
-70.0
Center 902.600 MHz #Video BW 300 kHz Span 2.000 MHz
#Res BW 100 kHz Sweep 1.00 ms (1001 pts)
5 Marker Table VJ

Mode | Trace | Scale X Y Function Function Width Function Value

1 N f 902.650 MHz 14.04 dBm

2] A T [(A) -236 kHz[(A)  -20.26 dB|

3] N f 902.000 MHz -36.85 dBm

4

5

6

janv. 21,2020 |~ A % w

LGl il i VAN S= P

f=902.6 MHz and 927.4 MHz, non hopping

'.Spectrum Analyzer 1

Swept SA '

[+

Input: RF
Coupling: AC
Align: Auto

KEYSIGHT
LGB0

X

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)

Atten: 30 dB
Preamp: Off
Source: Off

Gate: Off
IF Gain: Low
Sig Track: Off

PNO: Best Wide

Avg Type: Log-Power
Avg|Hold:>100/100
Trig: Free Run

1 Spectrum VJ
Scale/Div 10 dB

Ref Lvl Offset 0.50 dB
Ref Level 20.00 dBm

Mkr3 928.000 MHz
-34.22 dBm

Log
10.0

0.00

-10.0

=200

-30.0

-40.0

3|

-50.0

-60.0
-70.0

Center 927.400 MHz
#Res BW 100 kHz

#Video BW 300 kHz

Span 2.000 MHz
Sweep 1.00 ms (1001 pts)

5 Marker Table

Mode | Trace | Scale X Y Function Function Width Function Value
N f 927.348 MHz 14.98 dBm
A1 f|(A) 233 kHz|(A) -20.25dB
N f 9MMHELHZZTJB- . m

O)| Q| b [ OH Y =

janv. 21, 2020
5:38:31

w9 m?

./""\‘ \

2 A

EL RPN

Place and date of test:
Operator:

Rossens, 2020-01-21 and -22
B. ltzcovich
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6.9 Spurious emissions — conducted (transmitter - 9 kHz to 9.5 GHz)

Test site: O SAC10 O open test site
O SAC3 laboratory
Meas. Uncertainty: 9kHz - 3GHz: +1dB
3GHz-6.7GHz: +2.1dB
6.7GHz - 13.2GHz: +2.6dB

13.2GHz - 19GHz: + 2.8 dB
19GHz - 26.5GHz: + 3 dB

Test method: Measurement of the conducted power on the antenna connector or a test fixture.
Requirement: In any 100 kHz bandwidth outside the frequency band, the radio frequency power 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
Modifications: [ None O 1 O 2 a3 O 4 O 5
Climatic conditions: Temperature: 24 °C Humidity: 30 % Pressure QFE: 945 hPa
Test set-up:
EU
Spectrum Antenna port ——
analyzer —IDCin
Power supply
230 Vac

Remarks: Emissions near band-edges are checked under § 6.8
Test equipment:
Spectrum analyzer [188-14 [094-24 O 02-06 [103-45 [105-39 [ 18-01
Power supply 99-07 0 04-31
Cables [ 11-45
Result: [l pass O fail O not applicable O not tested
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Measurement Type : Power Interference ¥ eurofins
Port : Temporary antenna connector

Clamp position : -

E&E

Equipment Under Test: XC Tracer Maxx, Proto 2 (MY)

Set-Up : See photos
Operating Conditions:  TX, f = 902.6 MHz, modulated, Power setting 16 dBm
Remarks : Highest RFpower in the 100 kHz bandwidth within 902-928MHz band is 15.1 dBm

Peak detector sweep

Level dBm CFR 47 §15.247 (d) -20dB Limit |

20.0
15.0
10.0
5.0
0.0
5.0
-10.0
-15.0
-20.0
-25.0
-30.0
-35.0
-40.0
-45.0
-50.0
-55.0 —
-60.0
-65.0 A Punfiians "_hr_lkﬂm
-70.0 W\M\‘v‘
-75.0 W

F (Hz)
-80.0- .
9.0k 100.0k 1.0M 10.0M 100.0M 1.0G 9.5G

Zone 9 KHz - 150 KHz 150 KHz - 1 MHz 1 MHz - 30 MHz 30 MHz - 1 GHz 1 GHz - 9.50 GHz
Video Bandwidth 300 KHz 300 KHz 300 KHz 300 KHz 300 KHz
Resol Bandwidth 200 Hz 9 KHz 100 KHz 100 KHz 100 KHz

Operator. B [tzcovich
DateMime: 23.01.2020 11:25

Filename
118_CP_9k-
9G5_cond_902M6.png/.txt
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Measurement Type : Power Interference ¥ eurofins

E&E
Port : Temporary antenna connector

Clamp position : -

Equipment Under Test:  XC Tracer Maxx, Proto 2 (MY)

Set-Up : See photos
Operating Conditions:  TX, f = 915 MHz, modulated, Power setting 16 dBm
Remarks : Highest RFpower in the 100 kHz bandwidth within 902-928MHz band is 15.1 dBm

Peak detector sweep

Level dBm CFR 47 §15.247 (d) -20dB Limit [ |

20.0
15.0
10.0
50
0.0
5.0
-10.0
-15.0
-20.0
-25.0
-30.0
-35.0
-40.0
-45.0
-50.0
-55.0 {

-60.0 ' e b
-65.0 A syl

-70.0 g
50— F (2
-80.04 ‘

9.0k 100.0k 1.0M 10.0M 100.0M 1.0G 9.5G
Zone 9 KHz - 150 KHz 150 KHz - 1 MHz 1 MHz - 30 MHz 30 MHz - 1 GHz 1 GHz - 9.50 GHz
Video Bandwidth 300 KHz 300 KHz 300 KHz 300 KHz 300 KHz
Resol Bandwidth 200 Hz 9 KHz 100 KHz 100 KHz 100 KHz

operator B, Itzcovich
DateMime: 23.01.2020  11:15

Filename:
119_CP_9k-
9G5_cond_915MO.png/ txt
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Measurement Type : Power Interference ¥ eurofins
Port : Temporary antenna connector

Clamp position : -

E&E

Equipment Under Test: XC Tracer Maxx, Proto 2 (MY)

Set-Up : See photos
Operating Conditions:  TX, f = 927.4 MHz, modulated, Power setting 16 dBm
Remarks : Highest RFpower in the 100 kHz bandwidth within 902-928MHz band is 15.1 dBm

Peak detector sweep

Level dBm CFR 47 §15.247 (d) -20dB Limit |

20.0
15.0
10.0
50
0.0
5.0
-10.0
-15.0
-20.0
-25.0
-30.0
-35.0
-40.0
-45.0
-50.0
-55.0

-60.0
-65.0 L Y

-70.0
T b F (Hz)
-80.0 }

9.0k 100.0k 1.0M 10.0M 100.0M 1.0G 9.5G

Zone 9 KHz - 150 KHz 150 KHz - 1 MHz 1 MHz - 30 MHz 30 MHz - 1 GHz 1 GHz - 9.50 GHz
Video Bandwidth 300 KHz 300 KHz 300 KHz 300 KHz 300 KHz
Resol Bandwidth 200 Hz 9 KHz 100 KHz 100 KHz 100 KHz

Operator. B [tzcovich
DateMime: 23.01.2020  11:01

Filename
120_CP_9k-
9G5_cond_927M4.png/.txt

Eurofins Electric & Electronic Product Testing AG
Route de Montena 75, 1728 Rossens - SWITZERLAND / phone +41 58 220 33 33 / LabRossens@eurofins.ch / www.eurofins.ch



mailto:LabRossens@eurofins.ch
http://www.eurofins.ch/

No : 19CH-00891.R03

Page 33/75

6.10 Spurious emissions, transmit mode - radiated

6.10.1 9 kHz to 30 MHz
Test site: O SAC10 O open test site
& SAC3 O e,
Distance: 3m O 10m O 30m
Position of EUT: 1 m (height of the equipment under test above floor)

+28dB

The magnetic disturbance radiated by the equipment under test is measured using a spectrum analyzer
and a wide band magnetic antenna. The antenna is placed at 1 m height, first in the direction of the
apparatus under test, then at 90° to the apparatus and if required also horizontally. If possible the turning
table is operated through 360° during the measurement. The recording is carried out taking into account
the maximum value of the disturbance appearing during the functioning of the apparatus under test. The
peak values are recorded continuously on a graph. The values exceeding the limits are re-measured
using a measuring receiver.

Meas. Uncertainty:

Test method:

Modifications: & None 01 O 2 03 O 4 O s
Climatic conditions: Temperature: 24 °C Humidity: 30 % Pressure QFE: 942 hPa
Test set-up:
I \ ‘t e,
> — ! EUT I , .
reamp. .
Receiver/ . < @ I:I | e -
Spectrum I Receiving I 4 3 ' A
analyzer | antenna I = o3
| I A N
I Chamber I C
= >/
‘:“ .
\‘j
Parallel
Remarks: Limit values expressed in dBuV/m and transformed to a measuring distance of 10 m

(factor used = 40 dB/decade) if necessary
e.g.: for f =10 MHz the limit is 30 pV/m at 30 m;

W
20 Iog(sloﬂvm j+40 log (?—r;nj =69.5 2 at 3m

“Parallel” means measurement antenna axis towards EUT

Test equipment:

Spectrum analyzer [188-14 [094-24 O 02-06 [103-45 [105-39 16-03
Receiver [ 85-04 0 90-43 O 94-35 16-03

Preamplifier [ 90-01 [ 95-86 [ 05-56 [ 05-59 [ 05-62

Antenna (type: magnetic) 90-25 [190-28 [ 99-32 1 04-79

Cables SAC3_RE_5m_1.0/3.0 O 06-236

Software and Revision

Vitam, Rev. 2.4.13

O RadiMation 2015.1.7

Result:

[l pass

[ fail

O not applicable O not tested

Eurofins Electric & Electronic Product Testing AG
Route de Montena 75, 1728 Rossens - SWITZERLAND / phone +41 58 220 33 33 / LabRossens@eurofins.ch / www.eurofins.ch



mailto:LabRossens@eurofins.ch
http://www.eurofins.ch/

Page 34 /75 No : 19CH-00891.R03

Measurement Type : Radiated Field ¥ eurofins
Polarisation : Parallel E&E
Table Angle : 0 -360°

Antenna Height : 1m

Equipment Under Test: XC Tracer Maxx, Proto 1 (MY)
Set-Up : Chamber SAC3. See photos. Peak detector sweep
Operating Conditions:  TX, f = 902 MHz, modulated, Power setting 16 dBm

Remarks :

Level dBuV/m CFR 47 §15.209 (d = 3 m) QP Limit ]

AV Limit

130.0+7] |
125.0 i
120.0
115.0
110.0
105.0
100.0
95.0
20.0
85.0
80.0

75.0
70.0 M

65.0 M
60.0
55.0
50.0
45.0 '\w-.w

40.0 A A,
35.0 Jodri
30.0 '
25.0
20.0

15.0 F (Hz)

10.0
9k 20k 40k 60k 80k 200k 400k 600k ™ 2M 4M  BM 8M 20M  30M

Zone 9 KHz - 150 KHz 150 KHz - 6 MHz 6 MHz - 30 MHz
Video Bandwidth 500 Hz 30 KHz 30 KHz
Resol Bandwidth 200 Hz 9 KHz 9 KHz

Receiver Measures

Frequency Peak QuasiPeak (x) Average (+) QP Margin
1.70 MHz 35.7 dBuVim 27.5 dBpVim 23.0 dBpV/im 35.5dB
Sample calculation with all conversion and correction factors used
Frequency Receiver QP Cable att. Antenna factor QP field
[MHz] value [dBuV] corr. [dB] corr. [dB] [dBuVim]
1.700 7.2 +0.0 +20.3 =275

Operator. B [tzcovich
DateMime: 24.01.2020 10:23

Filename
121_REH_k-
30M_TX902M_Par_FCC.png/.txt
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Measurement Type : Radiated Field ¥ eurofins
Polarisation : Parallel E&E
Table Angle : 0 - 360°

Antenna Height : 1m

Equipment Under Test:  XC Tracer Maxx, Proto 1 (MY)
Set-Up : Chamber SAC3. See photos. Peak detector sweep
Operating Conditions:  TX, f = 915 MHz, modulated, Power setting 16 dBm

Remarks :

Level dBuV/m CFR 47 §15.209 (d = 3 m) QP Limit ]

AV Limit

130.0-7] |
125.0 |
120.0
115.0
110.0
105.0
100.0
95.0
90.0
85.0
80.0
75.0
70.0 e
65.0 M
60.0
55.0
50.0
45,0,
40.0
35.0 ) - - :
30.0 il
25.0
20.0
15.0 F (Hz)

10.0
9k 20k 40k 60k 80k 200k 400k 600k ™ 2M 4M  6M 8M 20M  30M

Zone 9 KHz - 150 KHz 150 KHz - 6 MHz 6 MHz - 30 MHz
Video Bandwidth 500 Hz 30 KHz 30 KHz
Resol Bandwidth 200 Hz 9 KHz 9 KHz

operator B, Itzcovich
DateMime: 24.01.2020  10:38

Filename
122_REH_9k-
30M_TX915M_Par_FCC.png/.txt
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Radiated Field

Measurement Type : ¥ eurofins

E&E
Polarisation : Parallel

Table Angle : 0 -360°

Antenna Height : 1m

XC Tracer Maxx, Proto 1 (MY)
Chamber SAC3. See photos. Peak detector sweep
TX, f =928 MHz, modulated, Power setting 16 dBm

Equipment Under Test :
Set-Up :
Operating Conditions :

Remarks :

QP Limit
AV Limit

Level dBpV/m CFR 47 §15.209 (d =3 m)
130,077 |
125.0 :
120.0
115.0
110.0
105.0
100.0
95.0
90.0
85.0
80.0
75.0
70.0
65.0
60.0
55.0
50.0
45.0- 1
40.0 W e
35.0 hy o, VPR RN L — , L
30.0 AT BT A T i oy
25.0
20.0
15.0

10.0
9k 20k

F (H2)

20M  30M

40k 60k 80k 200k 400k 600k ™ 2M 4M  BM 8M

Zone

9 KHz - 150 KHz

150 KHz - 6 MHz

6 MHz - 30 MHz

Video Bandwidth

500 Hz

30 KHz

30 KHz

Resol Bandwidth

200 Hz

9 KHz

9 KHz

Operator. B [tzcovich
DateMime: 24.01.2020

Filename
123_REH_ok-
30M_TX928M_Par_FCC.png/.txt

10:43
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Measurement Type : Radiated Field ¥ eurofins
Polarisation : Perpendicular E&E
Table Angle : 0 - 360°

Antenna Height : 1m

Equipment Under Test:  XC Tracer Maxx, Proto 1 (MY)
Set-Up : Chamber SAC3. See photos. Peak detector sweep
Operating Conditions: X, f = 902 MHz, modulated, Power setting 16 dBm

Remarks :

Level dBuV/m CFR 47 §15.209 (d = 3 m) QP Limit ]

AV Limit

1300 |
126.0 |
120.0
115.0
110.0
105.0
100.0
95.0
90.0
85.0
80.0
75.0
70.0 e
65.0 M
60.0
55.0
50.0
45.o—ﬂffﬂ,\—q\mﬁl1
40.0 i _—
m*"‘ﬂmm. M N
35.0 ¥ R T
0.0 R T TP T W P e e
25.0 {
20.0
15.0 F (Hz)

10.0
9k 20k 40k 60k 80k 200k 400k 600k ™ 2M 4M  6M 8M 20M  30M

Zone 9 KHz - 150 KHz 150 KHz - 6 MHz 6 MHz - 30 MHz
Video Bandwidth 500 Hz 30 KHz 30 KHz
Resol Bandwidth 200 Hz 9 KHz 9 KHz

operator B, Itzcovich
DateMime: 24.01.2020 10:58

Filename
124_REH_9k-
30M_TX902M_Per_FCC.png/.txt
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Measurement Type : Radiated Field ¥ eurofins
Polarisation : Perpendicular E&E
Table Angle : 0 -360°

Antenna Height : 1m

Equipment Under Test: XC Tracer Maxx, Proto 1 (MY)
Set-Up : Chamber SAC3. See photos. Peak detector sweep
Operating Conditions :  TX, f = 915 MHz, modulated, Power setting 16 dBm

Remarks :

Level dBuV/m CFR 47 §15.209 (d = 3 m) QP Limit ]

AV Limit

130.0+7] |
125.0 i
120.0
115.0
110.0
105.0
100.0
95.0
20.0
85.0
80.0

75.0
70.0 M

65.0 M
60.0
55.0
50.0
45.0-

40.0 H o]
35.0 Tt e i L e e e ey e e 9 e
30.0 :

25.0
20.0
15.0 F (Hz)

10.0
9k 20k 40k 60k 80k 200k 400k 600k ™ 2M 4M  BM 8M 20M  30M

=

Zone 9 KHz - 150 KHz 150 KHz - 6 MHz 6 MHz - 30 MHz
Video Bandwidth 500 Hz 30 KHz 30 KHz
Resol Bandwidth 200 Hz 9 KHz 9 KHz

Operator. B [tzcovich
DateMime: 24.01.2020 10:56

Filename
125_REH_Ok-
30M_TX915M_Per_FCC.png/.txt

Eurofins Electric & Electronic Product Testing AG
Route de Montena 75, 1728 Rossens - SWITZERLAND / phone +41 58 220 33 33 / LabRossens@eurofins.ch / www.eurofins.ch



mailto:LabRossens@eurofins.ch
http://www.eurofins.ch/

No : 19CH-00891.R03 Page 39/75

Measurement Type : Radiated Field ¥ eurofins
Polarisation : Perpendicular E&E
Table Angle : 0 - 360°

Antenna Height : 1m

Equipment Under Test:  XC Tracer Maxx, Proto 1 (MY)
Set-Up : Chamber SAC3. See photos. Peak detector sweep
Operating Conditions:  TX, f = 928 MHz, modulated, Power setting 16 dBm

Remarks :

Level dBuV/m CFR 47 §15.209 (d = 3 m) QP Limit ]

AV Limit

1300 |
126.0 |
120.0
115.0
110.0
105.0
100.0
95.0
90.0
85.0
80.0
75.0
70.0 e
65.0 M
60.0
55.0
50.0
450

400 Wil Baz

35.0 LA R ARENARH A A R
30.0

25.0
20.0
15.0 F (Hz)

10.0
9k 20k 40k 60k 80k 200k 400k 600k ™ 2M 4M  6M 8M 20M  30M

Zone 9 KHz - 150 KHz 150 KHz - 6 MHz 6 MHz - 30 MHz
Video Bandwidth 500 Hz 30 KHz 30 KHz
Resol Bandwidth 200 Hz 9 KHz 9 KHz

operator B, Itzcovich
DateMime: 24.01,2020  10:51

Filename
126_REH_9k-
30M_TX928M_Per_FCC.png/.txt

Eurofins Electric & Electronic Product Testing AG
Route de Montena 75, 1728 Rossens - SWITZERLAND / phone +41 58 220 33 33 / LabRossens@eurofins.ch / www.eurofins.ch



mailto:LabRossens@eurofins.ch
http://www.eurofins.ch/

Page 40 /75 No : 19CH-00891.R03

Measurement Type : Radiated Field ¥ eurofins
Polarisation : Horizontal E&E
Table Angle : 0 -360°

Antenna Height : 1m

Equipment Under Test: XC Tracer Maxx, Proto 1 (MY)
Set-Up : Chamber SAC3. See photos. Peak detector sweep
Operating Conditions:  TX, f = 902 MHz, modulated, Power setting 16 dBm

Remarks :

Level dBuV/m CFR 47 §15.209 (d = 3 m) QP Limit ]

AV Limit

130.0+7] |
125.0 i
120.0
115.0
110.0
105.0
100.0
95.0
20.0
85.0
80.0

75.0
70.0 M

65.0 M
60.0
55.0
50.0
45,04

40,01 Wil T
35.0 N TP R PRV g 1 e
30.0

25.0 !
20.0
15.0 F (Hz)

10.0
9k 20k 40k 60k 80k 200k 400k 600k ™ 2M 4M  BM 8M 20M  30M

=

Zone 9 KHz - 150 KHz 150 KHz - 6 MHz 6 MHz - 30 MHz
Video Bandwidth 500 Hz 30 KHz 30 KHz
Resol Bandwidth 200 Hz 9 KHz 9 KHz

Operator. B [tzcovich
DateMime: 24.01.2020  11:13

Filename
127_REH_ok-
30M_TX902M_Hor_FCC.png/.txt
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Measurement Type : Radiated Field ¥ eurofins
Polarisation : Horizontal E&E
Table Angle : 0 - 360°

Antenna Height : 1m

Equipment Under Test:  XC Tracer Maxx, Proto 1 (MY)
Set-Up : Chamber SAC3. See photos. Peak detector sweep
Operating Conditions:  TX, f = 915 MHz, modulated, Power setting 16 dBm

Remarks :

Level dBuV/m CFR 47 §15.209 (d = 3 m) QP Limit ]

AV Limit

1300 |
126.0 |
120.0
115.0
110.0
105.0
100.0
95.0
90.0
85.0
80.0
75.0
70.0 e
65.0 M
60.0
55.0
50.0

45.01H

40.0 vwﬂ'ﬁ.l Moa
35.0 AL ™ WA Per TR TR e | LHLW
300 ! !

25.0 -
20.0
15.0 F (Hz)

10.0
9k 20k 40k 60k 80k 200k 400k 600k ™ 2M 4M  6M 8M 20M  30M

Zone 9 KHz - 150 KHz 150 KHz - 6 MHz 6 MHz - 30 MHz
Video Bandwidth 500 Hz 30 KHz 30 KHz
Resol Bandwidth 200 Hz 9 KHz 9 KHz

operator B, Itzcovich
DateMime: 24.01.2020  11:18

Filename
128 REH_9k-
30M_TX915M_Hor_FCC.png/.txt
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Measurement Type : Radiated Field ¥ eurofins
Polarisation : Horizontal E&E
Table Angle : 0 -360°

Antenna Height : 1m

Equipment Under Test: XC Tracer Maxx, Proto 1 (MY)
Set-Up : Chamber SAC3. See photos. Peak detector sweep
Operating Conditions:  TX, f = 928 MHz, modulated, Power setting 16 dBm

Remarks :

Level dBuV/m CFR 47 §15.209 (d = 3 m) QP Limit ]

AV Limit

130.0+7] |
125.0 i
120.0
115.0
110.0
105.0
100.0
95.0
20.0
85.0
80.0

75.0
70.0 M

65.0 S
60.0
55.0
50.0
45.0—%
40.0 e )
3.0 e L m e e s s
30.0

25.0
20.0
15.0 F (Hz)

10.0
9k 20k 40k 60k 80k 200k 400k 600k ™ 2M 4M  BM 8M 20M  30M

Zone 9 KHz - 150 KHz 150 KHz - 6 MHz 6 MHz - 30 MHz
Video Bandwidth 500 Hz 30 KHz 30 KHz
Resol Bandwidth 200 Hz 9 KHz 9 KHz

Operator. B [tzcovich
DateMime: 24.01.2020  11:23

Filename
129 REH_ok-
30M_TX928M_Hor_FCC.png/.txt
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6.10.2
Test site:

Distance:
Position of EUT:
Meas. Uncertainty:

Test method:

Modifications:
Climatic conditions:
Test set-up:

30 MHz to 1 GHz

O SAC10 O open test site
& SAC3 O e
O 3m 10m O 30m

1.5 m (height of the equipment under test above floor)
+4.6 dB (30 - 300 MHz) / + 3.7 dB (300 — 1000 MHz)

The electromagnetic disturbance radiated by the equipment is measured using a spectrum analyzer and
a wide band antenna. The antenna is moved from 1 to 4 m in height successively with horizontal and
vertical polarizations. The turning table is operated through 360° during the measurements. The
recordings are carried out taking into account the maximum value of all the disturbances appearing while
the apparatus is under test. The peak values are recorded continuously on the graph. The values
exceeding a limit are re-measured manually using a receiver.

None 01 O 2 O3
Temperature: 24 - 25 °C Humidity: 30 %

O 4 O 5

Pressure QFE: 938 — 940 hPa

|
> — | EUT I
reamp.

Receiver/ . < @ I:I |
Spectrum I Receiving I
analyzer ] antenna I
: [

| Chamber _ _ _ _ _ _ _I

Remarks: - Limit values expressed in dBuV/m and transformed to a measuring distance of 3 m

(factor used = 20 dB/decade) if necessary
e.g.: for f = 40 MHz the limitis 100 uV/m at 3 m;

W
20 Iog(lgo m ]+20 Iog@—mj =40 % at 3m

N
£ m

m

Test equipment:

Spectrum analyzer [188-14 [094-24 O 02-06 [103-45 [105-39 16-03
Receiver [ 85-04 90-43 0 94-35 [ 04-29 16-03

Preamplifier 3 90-01 [ 95-86 [ 05-56 [ 05-59 16-03 internal

Antenna (bilog) [ 94-03 05-38

Filter 04-21

Cables SAC3_RE_5m_1.0/3.0 [ 06-00C

Software and Revision

Vitam, Rev. 2.4.13

[ RadiMation 2015.1.7

Result:

] pass

[ fail

O not applicable

O not tested
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Measurement Type : Radiated Field J% eurofins
Polarisation : Horizontal E&E
Table Angle : 0 -360°

Antenna Height : 1-4m

Equipment Under Test: XC Tracer Maxx, Proto 1 (MY)

Set-Up : Chamber SAC3. See photos. Peak detector sweep
Operating Conditions :  TX, f = 915 MHz, modulated, Power setting 16 dBm
Remarks : With notch filter

Level dBuV/m CFR 47 §§15.209/109 CI.B (d = 3 m) QP Limit | |

90.0
85.0
80.0

75.0
70.0
65.0
60.0
55.0 —
50.0
45.0 I
40.0 |
35.0

30.0
25.0

20.0 ;
15.0-Mhaniy

100 iy

. i,

50 s F (Hz)
0.0

30M 40M 50M 60M 70M 80MOOM 200M 300M 400M  500M 600M 700M 1G

Zone 30 MHz -1 GHz
Video Bandwidth 300 KHz
Resol Bandwidth 120 KHz

Receiver Measures

Frequency Peak QuasiPeak (x) Average (+) QP Margin
876.60 MHz 36.2 dBuVim 32.0 dBuV/m 18.4 dBpV/m 14.0dB
Sample calculation with all conversion and correction factors used
Frequency Receiver QP Cable att. Preamp. gain Antenna factor QP field
[MHz] value [dBuV] corr. [dB] corr. [dB] corr. [dB] [dBuV/m]
876.6 9.7 +1.2 0.0 +22.5 =14

Operator. B [tzcovich
Datemime: 13.01.2020 18:41

Filename
102_RE_30M-
1G_TX915M_H_FCC.png/.txt
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Measurement Type :
Polarisation :

Table Angle :
Antenna Height :

Equipment Under Test :

Set-Up :

Operating Conditions :

Remarks :

Level dBuV/m

Radiated Field
Vertical

0 -360°
1-4m

XC Tracer Maxx, Proto 1 (MY)

Chamber SAC3. See photos. Peak detector sweep
TX, f =915 MHz, modulated, Power setting 16 dBm
With notch filter

CFR 47 §§15.209/109 CI.B (d = 3 m)

&% eurofins

E&E

|QP Limit

90.0
85.0

80.0
75.0

70.0

65.0
60.0

55.0

50.0

45.0

40.0

35.0
30.0

25.0

20.0

15.0

ok

10.0

5.0

F (Hz)

0.0
30M 40M

50M 60M 70M BOMSOM 200M 300M

Zone

30 MHz - 1 GHz

Video Bandwidth

300 KHz

Resol Bandwidth

120 KHz

Receiver Measures

Frequency

Peak QuasiPeak (x) Average (+) QP Margin

876.60 MHz

32.0dBpVim | 25.5 dBpV/m 15.8 dBpV/m 20.6dB

400M

500M 600M 700M

1G

operator B, Itzcovich
Datermime: 13.01.2020

Filename

103_RE_30M-

1G_TX915M_V_FCC.png/.txt

18:50
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Measurement Type :
Polarisation :

Table Angle :
Antenna Height :

Equipment Under Test :

Set-Up :

Operating Conditions :

Remarks :

Level dBuV/m

Radiated Field
Horizontal

0-360°
1-4m

XC Tracer Maxx, Proto 1 (MY)

Chamber SAC3. See photos. Peak detector sweep

With notch filter

TX, f =902 MHz, modulated, Power setting 16 dBm

CFR 47 §§15.209/109 CI.B (d = 3 m)

&% eurofins

E&E

QP Limit

90.0
85.0

80.0
75.0

70.0

65.0

60.0

55.0

50.0

45.0

40.0
35.0

30.0

25.0

200

15.0-12a

%J'q.,n

10.0

5.0

0.0

F (H2)

30M 40M

50M 60M 7OM 80MSOM

Zone

30 MHz - 1 GHz

Video Bandwidth

300 KHz

Resol Bandwidth

120 KHz

Receiver Measures

200M

300M

Frequency

Peak

QuasiPeak (x)

Average (+)

QP Margin

863.60 MHz

37.8 dBpVim

31.9 dBpV/m

21.4 dBpV/m

14.1dB

400M

500M 600M 700M 1G

Operator. B [tzcovich
Datemime: 17.01.2020

Filename
104_RE_30M-
1G_TX902M_H_FCC.png/.txt

16:30

Eurofins Electric & Electronic Product Testing AG
Route de Montena 75, 1728 Rossens - SWITZERLAND / phone +41 58 220 33 33 / LabRossens@eurofins.ch / www.eurofins.ch



mailto:LabRossens@eurofins.ch
http://www.eurofins.ch/

No : 19CH-00891.R03

Page 47 /75

Measurement Type :
Polarisation :

Table Angle :
Antenna Height :

Equipment Under Test :

Set-Up :

Operating Conditions :

Remarks :

Level dBuV/m

Radiated Field
Vertical

0 -360°
1-4m

XC Tracer Maxx, Proto 1 (MY)

Chamber SAC3. See photos. Peak detector sweep
TX, f =902 MHz, modulated, Power setting 16 dBm
With notch filter

CFR 47 §§15.209/109 CI.B (d = 3 m)

&% eurofins

E&E

|QP Limit

90.0
85.0

80.0
75.0

70.0

65.0
60.0

55.0

50.0

45.0

40.0

35.0
30.0

25.0

20.0

15.0-M
10.0

5.0 %

F (Hz)

0.0
30M 40M

50M 60M 70M BOMSOM

200M 300M

400M

Zone

30 MHz - 1 GHz

Video Bandwidth

300 KHz

Resol Bandwidth

120 KHz

Receiver Measures

Frequency

Peak

QuasiPeak (x)

Average (+)

QP Margin

850.40 MHz

42.8 dBpVim

28.5 dBpV/m

13.9 dBpV/m

17.5dB

500M 600M 700M

1G

operator B, Itzcovich
DateMime: 17.01.2020

Filename

105_RE_30M-

1G_TX902M_V_FCC.png/.txt

16:50
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Measurement Type :
Polarisation :

Table Angle :
Antenna Height :

Equipment Under Test :

Set-Up :

Operating Conditions :

Remarks :

Level dBuV/m

90.0

Radiated Field
Horizontal

0-360°

1-4m

XC Tracer Maxx, Proto 1 (MY)

Chamber SAC3. See photos. Peak detector sweep

With notch filter

CFR 47 §§15.209/109 CI.B (d = 3 m)

TX, f =928 MHz, modulated, Power setting 16 dBm

&% eurofins

E&E

QP Limit

85.0

80.0

75.0

70.0

65.0

60.0

55.0

50.0
45.0

40.0

35.0

30.0

25.0

200

15.0-%)

10.0 ;

5.0

i

F (H2)

0.0

30M 40M

50M 60M 7OM 80MSOM

Zone

30 MHz - 1 GHz

Video Bandwidth

300 KHz

Resol Bandwidth

120 KHz

Receiver Measures

200M

300M

Frequency

Peak

QuasiPeak (x)

Average (+)

QP Margin

851.20 MHz

34.5 dBpVim

28.7 dBpV/m

16.7 dBpVim

17.3dB

889.60 MHz

37.2 dBuV/m

32.9 dBuV/m

18.5 dBpyV/im

13.2dB

934.30 MHz

39.5 dBpV/im

32.5 dBpVim

17.7 dBpV/m

13.5dB

400M  500M 600M 700M

1G

Operator. B [tzcovich
Datemime: 17.01.2020

Filename
106_RE_30M-
1G_TX928M_H_FCC.png/ txt

17.20
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Measurement Type : Radiated Field ¥ eurofins
Polarisation : Vertical E&E
Table Angle : 0 - 360°

Antenna Height : 1-4m

Equipment Under Test:  XC Tracer Maxx, Proto 1 (MY)

Set-Up : Chamber SAC3. See photos. Peak detector sweep
Operating Conditions:  TX, f = 928 MHz, modulated, Power setting 16 dBm
Remarks : With notch filter

Level dBuV/m CFR 47 §§15.209/109 CI.B (d = 3 m) [QP Limit | |

90.0
85.0
80.0

75.0
70.0
65.0
60.0
55.0 —
50.0
45.0 I
40.0 |
35.0

30.0
25.0
20.0

150/
10.0 % %
20 ' F (Hz)

0.0 ; ; T
30M 40M 50M 60M 7OM 80M9OM 200M 300M 400M  500M 600M 700M 1G

Zone 30 MHz - 1 GHz
Video Bandwidth 300 KHz
Resol Bandwidth 120 KHz

operator B, Itzcovich
Datemime: 17.01.2020  17:14

Filename

107_RE_30M-
1G_TX928M_V_FCC.png/.txt

Eurofins Electric & Electronic Product Testing AG
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6.10.3 1 GHzto 9.3 GHz

Test site: SAC3 O SAC10

Distance: O 1m 3m O 10m O 30m

Position of EUT: 1.5 m (height of the equipment under test above floor)

Meas. Uncertainty: +4.7dB

Test method: The electromagnetic disturbance radiated by the equipment is measured using a spectrum analyzer and

a wide band antenna. The antenna is moved from 1 to 4 m in height successively with horizontal and
vertical polarizations, and aimed at the source by tilting. The turning table is operated through 360° during
the measurements. The recordings are carried out taking into account the maximum value (peak) of all
the disturbances appearing while the apparatus is under test.

Modifications: X None 1 O 2 O3 O 4 O 5
Comment: Proto 1 has no modifications, Proto 4 with modifications Level 1
Climatic conditions: Temperature: 23 - 25 °C Humidity: 30 - 35 % Pressure QFE: 935 — 945 hPa (2020-01)
Climatic conditions: Temperature: 24 °C Humidity: 32 % Pressure QFE: 936 hPa (2020-04-24)
Test set-up:
— ——
e e e e = — -\ -
1 -
> | EUT I 7 o r
reamp. + N——_
Receiver/ [ < @ [ ] | | e
Spectrum I Receiving I -l
analyzer | antenna I Z 11 B e
: [
' Chamber | <
—— - ——————— 2
Remarks: - Limit values expressed in dBuV/m and transformed to a measuring distance of 1m (factor used = 20 dB/decade)

if necessary. E.g.: for f = 1 GHz the limit is 500 pV/m at 3 m;

5004~ 3m
201lo m 1+20log| = |=54 ¥ at 3m

m

- Average measurements determined from the peak field strength after correcting for the worst-case duty cycle
according to § 4.1.4.2.4 of ANSI C63.10:2013. Correction factor: (dB) = 20log(4) = 20 log (20/500) = -27.96 dB

Test equipment: 2020-01

Spectrum analyzer [ 88-14 [0 94-24 [ 02-06 [ 03-45 [ 05-39 (1 18-01
Preamplifier [ 05-56 [ 05-87 0 14-27
Antenna (horn) [0 90-24 [ 07-31
Cables [ 06-00C [ 06-01 11-30
Filter [ 04-21
Attenuator 10dB 0 11-36
[x] Vitam, Rev. 2.4.13 [ RadiMation 2015.1.7

Test equipment: 2020-04-24

Spectrum analyser [xl 1685930 184454 [0 25953

Receiver Bl 168593 O 184454 25953

Preamplifier 0 14-27 % 05-56

Notch filter & 04-19 O 04-21

Antenna, (horn)) [ 07-31

Cables x1.0,20,3.0 168547

Software and Revision [ Vitam, Rev.2_4_13 % RadiMation 2019.1.5

Result: & pass [ fail O not applicable O not tested

Eurofins Electric & Electronic Product Testing AG
Route de Montena 75, 1728 Rossens - SWITZERLAND / phone +41 58 220 33 33 / LabRossens@eurofins.ch / www.eurofins.ch
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Client: XC Tracer GmbH
Equipment: XC Tracer Maxx, Proto 1 (MY)
Cables connected: None
Operating mode: TX, f =915 MHz, modulated (random), Power setting 16 dBm; see § 4.4
Modification: None
Remarks: With notch filter and internal preamp
Settings of the measurement equipment
Limits CRF 47 §§15.209/109 CI. B (3m) Frequency range 1GHz ... 2.5 GHz
Pre-scan measurement Peak Resolution / Video Bandwidth 1 MHz / 3 MHz
Sweep time: 100 ms Number of sweeps: 20
Geometry: Height: 1 - 3 m; Azimuth: 0° - 360°, 16 steps; Polarisation: Horizontal & Vertical
Receiver measurement: Peak Measure / Observation Time 1s/10s
Geometry: On the position of the maximum
RadilMation
CRF 47 Average (1m)  emmmmme CRF 47 TXPeak (3m) —— RBW: 1 MHz, Both Max Peak
f |
r q
& -
70 u
§ C

i 2

50 i T

o

800 M 1G 12G 14G 16G 18G 2G 22G 25G

Frequency (Hz)
Detected peaks
Peak Frequency Peak Peak Average Calculated | Average Status | Angle Height | Polarization
Number Difference Correction | Average Difference
1 915 MHz 816 -28.0dB 53.6 Pass* | 202 15m Horizontal
dBuVim dBuVim degrees
2 1.83 GHz 54.7 -19.3dB -28.0dB 26.7 -27.3dB Pass 180 1m Horizontal
dBuVim dBuVim degrees

* Carrier of the radio service

Place and date of test:
Operator:

Rossens, 2020-04-24
F. Wyler

Eurofins Electric & Electronic Product Testing AG
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Client: XC Tracer GmbH
Equipment: XC Tracer Maxx, Proto 4 (MY)
Cables connected: None
Operating mode: TX, f =915 MHz, modulated (random), Power setting 16 dBm; see § 4.4
Modification: Level 1
Remarks: With notch filter and internal preamp
Settings of the measurement equipment
Limits CRF 47 §§15.209/109 CI. B (3m) Frequency range 1GHz ... 2.5 GHz
Pre-scan measurement Peak Resolution / Video Bandwidth 1 MHz / 3 MHz
Sweep time: 100 ms Number of sweeps: 20
Geometry: Height: 1 - 3 m; Azimuth: 0° - 360°, 16 steps; Polarisation: Horizontal & Vertical
Receiver measurement: Peak Measure / Observation Time 1s/10s
Geometry: On the position of the maximum
RadilMation
85 CRF 47 Average (1m)  mmmmme CRF 47 TX Peak (3m) —— RBW:1MHz, Both Max Peak
: 1
r G

& -

75

70 L

5 F
o L 2

oF

o

45

40 1

800 M 1G 12G 14G 16G 18G 2G 22G 25G

Frequency (Hz)
Detected peaks
Peak Frequency | Peak Peak Average Calculated | Average Status | Angle Height | Polarization
Number Difference Correction | Average Difference
1 915 MHz 81.6 -28.0dB 53.6 Pass* | 202 1.5m Horizontal
dBuVim dBuVim degrees
2 1.83 GHz 56.2 -17.8dB -28.0dB 282 -25.8 dB Pass 180 2m Horizontal
dBuVim dBuVim degrees

* Carrier of the radio service

Place and date of test: Rossens, 2020-04-24
Operator: F. Wyler

Eurofins Electric & Electronic Product Testing AG
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Client:
Equipment:

Cables connected:

Operating mode:
Modification:
Remarks:

XC Tracer GmbH

XC Tracer Maxx, Proto 1 (MY)

None

TX, f =915 MHz, modulated (random), Power setting 16 dBm; see § 4.4
None

With external preamp

Settings of the measurement equipment

Limits CRF 47 §§15.209/109 CI. B (3m) Frequency range 2.5GHz ... 10 GHz
Pre-scan measurement Peak Resolution / Video Bandwidth 1 MHz / 3 MHz
Sweep time: 100 ms Number of sweeps: 20
Geometry: Height: 1 - 3 m; Azimuth: 0° - 360°, 16 steps; Polarisation: Horizontal & Vertical
Receiver measurement: Peak Measure / Observation Time 1s/10s
Geometry: On the position of the maximum
RadilMation
% CRF 47 Average (1m) e CRF 47 TXPeak (3m) —— RBW: 1 MHz, Both Max Peak
70 i
o
: t
z [
260
T ?
. W
w 55 1
o
ok
25G 4G 5G 6G 7G 8G 9G 10G
Frequency (Hz)
Detected peaks
Peak Frequency | Peak Peak Average Calculated | Average Status | Angle Height | Polarization
Number Difference Correction | Average Difference
1 2.745GHz | 59.0 -15.0dB -28.0dB 310 -23.0dB Pass 135 1m Vertical
dBuV/m dBuVim degrees
2 3.66 GHz 58.8 -15.2dB -28.0dB 308 -23.2dB Pass 202 im Horizontal
dBuV/m dBuVim degrees

Place and date of test:
Operator:

Rossens, 2020-04-24
F. Wyler

Eurofins Electric & Electronic Product Testing AG
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Client: XC Tracer GmbH
Equipment: XC Tracer Maxx, Proto 4 (MY)
Cables connected: None
Operating mode: TX, f =915 MHz, modulated (random), Power setting 16 dBm; see § 4.4
Modification: Level 1
Remarks: With external preamp
Settings of the measurement equipment
Limits CRF 47 §§15.209/109 CI. B (3m) Frequency range 25GHz...10 GHz
Pre-scan measurement Peak Resolution / Video Bandwidth 1 MHz / 3 MHz
Sweep time: 100 ms Number of sweeps: 20
Geometry: Height: 1 - 3 m; Azimuth: 0° — 360°, 16 steps; Polarisation: Horizontal & Vertical
Receiver measurement: Peak Measure / Observation Time 1s/10s
Geometry: On the position of the maximum
Radilfation

CRF 47 Average (1m)  emmmmmms CRF 47 TX Peak (3m) RBW: 1 MHz, Both Max Peak

80

75

70

65

B
>
g ? 2
5 60
L i 3
i 0 i
50 i (P r"vl TR [ Ju..
45 i
[ A
40 i
25G 3G 4G 5G 6G 7G 8G 9G 10G
Frequency (Hz)
Detected peaks
Peak Frequency | Peak Peak Average Calculated | Average Status | Angle Height | Polarization
Number Difference Correction | Average Difference
1 2.745 GHz 61.1 -12.9dB -28.0dB 33.1 -20.9dB Pass 135 1.5m | Vertical
dBuV/im dBuVim degrees
2 3.66 GHz 59.9 -14.1dB -28.0dB 319 -22.1dB Pass 315 3m Horizontal
dBuV/m dBuVim degrees
3 5.49 GHz 57.2 -16.8 dB -28.0 dB 29.2 -24.8 dB Pass 67 degrees | 1m Horizontal
dBuV/m dBuVim
Place and date of test: Rossens, 2020-04-24
Operator: F. Wyler

Eurofins Electric & Electronic Product Testing AG
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Measurement Type : Radiated Field ¥ eurofins
Polarisation : Horizontal e
Table Angle : 0 - 360°

Antenna Height : 1-3m (tilted)

Equipment Under Test:  XC Tracer Maxx, Proto 1 (MY)

Set-Up : Chamber SAC3. See photos. Peak detector sweep
Operating Conditions:  TX, f = 902MHz, modulated (random), Power setting 16 dBm
Remarks : Zone 0.8 - 2.5 GHz with netch filter and internal preamp

Zone 2.5 - 9.5 GHz with external preamp.
Limit does not applyte: ~ Carrier (902-928 MHz), H2 (1804-1856 MHz) & H7 (6314-6496 MHz)

Level dBuV/m CFR 47 §§15.209/109 CI.B (d = 3 m) PK Limit ]

AV Limit

100.0

95.0

90.0

85.0

80.0

75.0

70.0

65.0

60.0

55.0 | ,

50.0 | ]

45.0 |

40.0

35.0

F (Hz)
30.0
800.0M 1.0G 2.0G 3.0G6 4.0G 506 60G 7.0G 80G 9.3G

Zone 800 MHz - 2.50 GHz|2.50 GHz - 6 GHz |6 GHz - 9.50 GHz
Video Bandwidth 3 MHz 3 MHz 3 MHz
Resol Bandwidth 1 MHz 1 MHz 1 MHz

Final Result
Frequency Peak field Correction for Calculated Average Average Limit | Conclusion
[GHZ] [dBuV/m] Average [dB] field [dBuV/m] [dBuV/m]
1.804 57.8 -28.0 29.8 54.0 Pass
3.608 55.7 -28.0 21.7 54.0 Pass

operator B, Itzcovich
Datemime: 10.01.2020  15:43

Filename
86_RE_1-
9G3_TX902M_16dBm_H_FCC_Pt

Eurofins Electric & Electronic Product Testing AG
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Measurement Type :

Polarisation :
Table Angle :
Antenna Height :

Equipment Under Test :

Set-Up :

Operating Conditions :

Remarks :

Limit does not apply to:

Level dBuV/m

Radiated Field

Vertical
0 -360°
1 - 3m (tilted)

XC Tracer Maxx, Proto 1 (MY)

Chamber SAC3. See photos. Peak detector sweep

&% eurofins

TX, f = 902MHz, modulated (random), Power setting 16 dBm

Zone 0.8 - 2.5 GHz with notch filter and internal preamp
Zone 2.5 - 9.5 GHz with external preamp.

CFR 47 §§15.209/109 CI.B (d = 3 m)

Carrier (902-928 MHz), H2 (1804-1856 MHz) & H7 (6314-6496 MHz)

PK Limit

AV Limit

100.0

95.0

90.0

85.0

80.0

75.0

70.0

65.0

60.0

55.0

50.0

45.0

40.0

35.0

30.0

F (H2)

800.0M 1.0G

2.0G

3.0G 4.0G

Zone

800 MHz - 2.50 GHz

250GHz -6 GHz

6 GHz - 9.50 GHz

Video Bandwidth

3 MHz

3 MHz

3 MHz

Resol Bandwidth

1 MHz

1 MHz

1 MHz

5.0G 6.0G

Final Result

Frequency
[GHZ]

7.0G 8.0G

Peak field
[dBpV/m]

Correction for
Average [dB]

Calculated Average
field [dBuV/m]

Average Limit
[dBpV/m]

Conclusion

3.608

54.6

-28.0

26.6

54.0

Pass

9.3G

Filename

87 _RE_1-
9G3_TX902M_16dBm_V_FCC_Pt.

Operator. B [tzcovich
Datemime: 10.01.2020

16:10
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Measurement Type : Radiated Field ¥ eurofins
Polarisation : Horizontal e
Table Angle : 0 - 360°

Antenna Height : 1-3m (tilted)

Equipment Under Test:  XC Tracer Maxx, Proto 1 (MY)

Set-Up : Chamber SAC3. See photos. Peak detector sweep
Operating Conditions:  TX, f = 928MHz, modulated (random), Power setting 16 dBm
Remarks : Zone 0.8 - 2.5 GHz with netch filter and internal preamp

Zone 2.5 - 9.5 GHz with external preamp.
Limit does not applyte: ~ Carrier (902-928 MHz), H2 (1804-1856 MHz) & H7 (6314-6496 MHz)

Level dBuV/m CFR 47 §§15.209/109 CI.B (d = 3 m) PK Limit ]

AV Limit

100.0

95.0

90.0

85.0

80.0

75.0

70.0

65.0

60.0

55.0

50.0

45.0

40.0

35.0

F (Hz)
30.0
800.0M 1.0G 2.0G 3.0G6 4.0G 506 60G 7.0G 80G 9.3G

Zone 800 MHz - 2.50 GHz|2.50 GHz - 6 GHz |6 GHz - 9.50 GHz
Video Bandwidth 3 MHz 3 MHz 3 MHz
Resol Bandwidth 1 MHz 1 MHz 1 MHz

Final Result
Frequency Peak field Correction for Calculated Average Average Limit | Conclusion
[GHZ] [dBuV/m] Average [dB] field [dBuV/m] [dBuV/m]
1.856 58.2 -28.0 30.2 54.0 Pass
2.784 62.9 -28.0 34.9 54.0 Pass
3.712 55.0 -28.0 27.0 54.0 Pass

operator B, Itzcovich
Datemime: 13.01.2020  11:11

Filename
88_RE_1-
9G3_TX928M_16dBm_H_FCC_Pt

Eurofins Electric & Electronic Product Testing AG
Route de Montena 75, 1728 Rossens - SWITZERLAND / phone +41 58 220 33 33 / LabRossens@eurofins.ch / www.eurofins.ch



mailto:LabRossens@eurofins.ch
http://www.eurofins.ch/

Page 58 /75

No : 19CH-00891.R03

Measurement Type :
Polarisation :

Table Angle :
Antenna Height :

Equipment Under Test :

Set-Up :

Operating Conditions :

Remarks :

Limit does not apply to:

Level dBuV/m

Radiated Field &% eurofins
Vertical
0 -360°

1 -3m (tilted)

XC Tracer Maxx, Proto 1 (MY)

Chamber SAC3. See photos. Peak detector sweep

TX, f = 928MHz, modulated (random), Power setting 16 dBm

Zone 0.8 - 2.5 GHz with notch filter and internal preamp

Zone 2.5 - 9.5 GHz with external preamp.

Carrier (902-928 MHz), H2 (1804-1856 MHz) & H7 (6314-6496 MHz)

PK Limit
AV Limit

CFR 47 §§15.209/109 CI.B (d = 3 m)

100.0

95.0

90.0

85.0

80.0

75.0

70.0

65.0

60.0

55.0

50.0

45.0 |

e

40.0

35.0

30.0

F (H2)

800.0M 1.0G

2.0G 3.0G 4.0G 5.0G 6.0G 7.0G 8.0G 9.3G

Zone

800 MHz - 2.50 GHz

250GHz -6 GHz

6 GHz - 9.50 GHz

Video Bandwidth

3 MHz

3 MHz

3 MHz

Resol Bandwidth

1 MHz

1 MHz

1 MHz

Final Result

Frequency
[GHZ]

Peak field
[dBpV/m]

Correction for
Average [dB]

Calculated Average
field [dBuV/m]

Average Limit
[dBpV/m]

Conclusion

2.784

64.5

-28.0

36.5

54.0

Pass

3.712

544

-28.0

274

54.0

Pass

Operator. B [tzcovich
Datemime: 13.01.2020

Filename

89_RE_1-

10.58

9G3_TX928M_16dBm_V_FCC_Pt.
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6.11 Spurious emissions, receive mode - radiated
6.11.1 30 MHz to 1 GHz

Test site: O SAC10 O open test site
B SAC3 O e
Distance: O 3m & 10m O 30m
Position of EUT: 1.5 m (height of the equipment under test above floor)
Meas. Uncertainty: +4.6 dB (30— 300 MHz) / £ 3.7 dB (300 — 1000 MHz)
Test method: The electromagnetic disturbance radiated by the equipment is measured using a spectrum analyzer and

a wide band antenna. The antenna is moved from 1 to 4 m in height successively with horizontal and
vertical polarizations. The turning table is operated through 360° during the measurements. The
recordings are carried out taking into account the maximum value of all the disturbances appearing while
the apparatus is under test. The peak values are recorded continuously on the graph. The values
exceeding a limit are re-measured manually using a receiver.

Modifications: [ None a1 a2 O 3 O 4 O 5
Climatic conditions: Temperature: 25 °C Humidity: 30 % Pressure QFE: 938 hPa
Test set-up:

|
EUT I
Preamp. +
Receiver/ @ |
Spectrum ReCeIVIng I
analyzer | antenna I
: [
' Chamber I
|
EUT I
Preamp. +
Receiver/ @ |
Spectrum | Receiving I
analyzer ] antenna I
| AC adaptor |
' Chamber |
230 Vac
Test equipment:
Spectrum analyzer [ 88-14 [0 94-24 [ 02-06 [ 03-45 [ 05-39 [ 16-03
Receiver [ 85-04 [ 90-43 [194-35 [ 04-29 [ 16-03
Preamplifier [ 90-01 [ 95-86 1 05-56 [ 05-59 [l 16-03 internal
Antenna (bilog) [ 94-03 [ 05-38
Filter [ 04-21
Cables [ SAC3_RE_5m_1.0/3.0 [ 06-00C
Software and Revision [ Vitam, Rev. 2.4.13 [ RadiMation 2015.1.7
Result: [l pass O fail O not applicable O not tested
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Remarks:

Limit values expressed in dBuV/m and transformed to a measuring distance of 3 m
(factor used = 20 dB/decade) if necessary
e.g.: for f = 40 MHz the limitis 100 uV/m at 3 m;
1004 3m
20 log| ——™ |+20log| =— | =40 L at 3m
1£- 3m "
m
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Measurement Type :
Polarisation :

Table Angle :
Antenna Height :

Equipment Under Test :

Set-Up :

Operating Conditions :

Remarks :

Level dBuV/m

Radiated Field
Horizontal

0 -360°
1-4m

XC Tracer Maxx, Proto 1 (MY)

Chamber SAC3. See photos. Peak detector sweep
RX, f =915 MHz

Without filter

CFR 47 §§15.209/109 CI.B (d = 3 m)

&% eurofins

E&E

|QP Limit

90.0
85.0

80.0

75.0

70.0

65.0
60.0

55.0

50.0

45.0

40.0
35.0

30.0

25.0

20.0
15.0+

F (Hz)

30M 40M

10.0 ah
50 “‘%
0.0

50M 60M 70M BOMSOM

200M 300M

400M

500M 600M 700M

Zone

30 MHz - 1 GHz

Video Bandwidth

300 KHz

Resol Bandwidth

120 KHz

Sample calculation with all conversion and correction factors used

Frequency
[MHZ]

PK field
[dBuV/m]

Analyser Peak Cable att. Preamp. gain Antenna factor
value [dBuV] corr. [dB] corr. [dB] corr. [dB]

306

0.4 +0.2 0.0 +17.6 =174

1G

operator. B, [tzcovich

Date/Time: 13.01.2020
Filename
100_RE_30M-
1G_RX_H_FCC.png/.txt

18:29
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Measurement Type :
Polarisation :

Table Angle :
Antenna Height :

Equipment Under Test :

Set-Up :

Operating Conditions :

Remarks :

Level dBuV/m

Radiated Field &% eurofins
Vertical
0 -360°

1-4m

XC Tracer Maxx, Proto 1 (MY)

Chamber SAC3. See photos. Peak detector sweep
RX, f =915 MHz

Without filter

QP Limit | -

CFR 47 §§15.209/109 CI.B (d = 3 m)

90.0
85.0

80.0

75.0

70.0

65.0
60.0

55.0

50.0
45.0

40.0
35.0

30.0

250
200

15,0114

10.0 W\;

5.0

0.0

N

30M 40M

50M 60M 70M 80MOOM

200M 300M 400M  500M 600M 700M 1G

Zone

F (H2)

30 MHz - 1 GHz

Video Bandwidth

300 KHz

Resol Bandwidth

120 KHz

Operator. B [tzcovich
Datemime: 13.01.2020

Filename
101_RE_30M-
1G_RX_V_FCC.png/.txt

18:32
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Measurement Type :
Polarisation :

Table Angle :
Antenna Height :

Equipment Under Test :

Set-Up :

Operating Conditions :

Remarks :

Level dBuV/m

Radiated Field &% eurofins
Horizontal

0 - 360°

1-4m

XC Tracer Maxx, Proto 1 (MY)

Chamber SAC3. See photos. Peak detector sweep
Charging

Without filter

CFR 47 §§15.209/109 CI.B (d = 3 m) QP Limit | -

90.0
85.0

80.0

75.0

70.0

65.0
60.0

55.0

50.0
45.0

40.0
35.0

30.0

250
20.0

15.0 ‘J"

10.0
50 w ¥ F (Hz)
00

30M 40M 50M 60M 70M 8OMOOM 200M 300M 400M  500M 600M 700M 1G

Zone

30 MHz - 1 GHz

Video Bandwidth

300 KHz

Resol Bandwidth

120 KHz

operator B, Itzcovich
Datemime: 13.01.2020  18:23

Filename

98 _RE_30M-
1G_Charging_H_FCC.png/ txt
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Measurement Type :
Polarisation :

Table Angle :
Antenna Height :

Equipment Under Test :

Set-Up :

Operating Conditions :

Remarks :

Level dBuV/m

Radiated Field
Vertical
0-360°

1-4m

XC Tracer Maxx, Proto 1 (MY)

Chamber SAC3. See photos. Peak detector sweep

Charging

Without filter

CFR 47 §§15.209/109 CI.B (d = 3 m)

&% eurofins

E&E

90.0
85.0

80.0

75.0

70.0

65.0

60.0

55.0

50.0
45.0

40.0
35.0

30.0

25.0

200

15.0 "h""rif”".l']m.q

10.0

A

5.0

F (H2)

0.0
30M 40M

50M  60M 7OM 80MSOM

Zone

30 MHz - 1 GHz

Video Bandwidth

300 KHz

Resol Bandwidth

120 KHz

Receiver Measures

200M

300M

Frequency

Peak

QuasiPeak (x)

Average (+)

QP Margin

56.20 MHz

15.5 dBpVim

9.4 dBpV/m

0.7 dBpV/m

30.6dB

400M

500M 600M 700M 1G

Operator. B [tzcovich
Datemime: 13.01.2020

Filename

99 RE_30M-
1G_Charging_V_FCC.png/.txt

18.18
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6.11.2 1 GHzto 6 GHz

Test site: SAC3 O SAC10

Distance: O 1m 3m O 10m O 30m

Position of EUT: 1.5 m (height of the equipment under test above floor)

Meas. Uncertainty: +4.7dB

Test method: The electromagnetic disturbance radiated by the equipment is measured using a spectrum analyzer and

a wide band antenna. The antenna is moved from 1 to 4 m in height successively with horizontal and
vertical polarizations, and aimed at the source by tilting. The turning table is operated through 360° during
the measurements. The recordings are carried out taking into account the maximum value (peak) of all
the disturbances appearing while the apparatus is under test.

Modifications: X None a1 O 2 O3 O 4 O 5
Climatic conditions: Temperature: 24 °C Humidity: 30 % Pressure QFE: 940 hPa
Test set-up:
= =
1
_—— e e = o = = = s g H

> 1 EUT
reamp. +

Receiver/ . < (g_l:l
Spectrum | Receiving

analyzer ] antenna

|
' Chamber =
—— i — —————— — .
Remarks: Limit values expressed in dBuV/m and transformed to a measuring distance of 1m
(factor used = 20 dB/decade) if necessary
e.g.: for f =1 GHz the limit is 500 yV/m at 3 m;
5004 3m
20log| —™ |+20log| — =54 © at 3m
14 3m
Test equipment:
Spectrum analyzer [ 88-14 [0 94-24 [ 02-06 [ 03-45 [ 05-39 18-01
Preamplifier [ 05-56 [ 05-87 [ 14-27
Antenna (horn) [0 90-24 [ 07-31
Cables B 06-00C 0 06-01 & 11-30
Filter 0 04-21
Software and Revision [x] Vitam, Rev. 2.4.13 [ RadiMation 2015.1.7
Result: [l pass O fail O not applicable O not tested
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Measurement Type :

Polarisation :
Table Angle :
Antenna Height :

Equipment Under Test :

Set-Up :

Operating Conditions :

Remarks :

Level dBuV/m

100.0

Radiated Field
Horizontal

0 -360°

1 -3m (tilted)

XC Tracer Maxx, Proto 1 (MY)

Chamber SAC3. See photos. Peak detector sweep

RX, f =915 MHz
With out filter, with external preamp.

CFR 47 §§15.209/109 CI.B (d =

3 m)

&% eurofins

E&E

PK Limit

AV Limit

95.0

90.0

85.0

80.0

75.0

70.0

65.0

60.0

55.0

50.0

45.0

40.0

35.0 |

N

ool

L -

F (H2)

30 ; ;
800M 900M 1G 2G

Zone

800 MHz - 6 GHz

Video Bandwidth

3 MHz

Resol Bandwidth

1 MHz

3G

Sample calculation with all conversion and correction factors used

Frequency
[GHZ]

Analyzer Peak Cable att. Preamp. gain Antenna factor
value [dBuV] corr. [dB] corr. [dB] corr. [dB]

Peak field
[dBuVim]

5.492

48.8 1.6 -38.4 +32.5

=445

4G

5G 6G

Operator. B [tzcovich
Datemime: 13.01.2020

Filename
90_RE_1-
6G_RX915M_H_FCC.png/.txt

12.05
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Measurement Type : Radiated Field ¥ eurofins
Polarisation : Vertical e
Table Angle : 0 - 360°

Antenna Height : 1-3m (tilted)

Equipment Under Test:  XC Tracer Maxx, Proto 1 (MY)

Set-Up : Chamber SAC3. See photos. Peak detector sweep
Operating Conditions: RX, f =915 MHz

Remarks : With out filter, with external preamp.

Level dBuV/m CFR 47 §§15.209/109 CI.B (d = 3 m) PK Limit ]

AV Limit

100.0

95.0

90.0

85.0

80.0

75.0

70.0

65.0

60.0

55.0

50.0

45.0

40.0

35.0 1 1 1
oo LML F (2

Q- ;
800M 900M 1G 2G 3G 4G 5G 6G

Zone 800 MHz - 6 GHz
Video Bandwidth 3 MHz
Resol Bandwidth 1 MHz

operator B, Itzcovich
Datemime: 13.01.2020  12:12

Filename
91_RE_1-
BG_RX915M_V_FCC.png/.txt
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6.12 Conducted emission - Interference voltage

Test site: O SAC10 O shielded room
B SAC3 O laboratory
Meas. Uncertainty: +3.6dB
Measuring method: The conducted disturbance is measured using a spectrum analyzer and a line impedance substitution

network (LISN). The measurement of the voltage against the earth is carried out successively. The peak
values are recorded continuously on the graph. The values that exceed the limit are re-measured with a
measuring receiver.

Modifications: [ None 01 a2 K] O 4 O 5
Climatic conditions: Temperature: 23 °C Humidity: 30 % Pressure QFE: 946 hPa
Test set-up:

LISN  AC adaptor EUT

120/230 Vac [ ]
uSB
Attenuator
Receiver / Spectrum

analyzer

Remarks: Tested in charging mode only because EUT is not intended to transmit when USB cable is connected

Test equipment;

Spectrum analyzer [188-14 [094-24 O 02-06 [103-45 [105-39 [l 16-03
Receiver [0 85-12 7 90-11  16-03 [0 04-28 [ 06-29

LISN [185-13 [190-08 [0 94-36 [094-40 [195-12 [xl 00-43
Protection 10 dB [ 95-33 [195-35 1 91-45 [ 96-38 O included in LISN
Protection 20 dB [191-46 [195-33 [ 95-38 O included in LISN

Variable transformer [x] 75-04

Multimeter [x] 08-17

Cables [x] SAC3_CE_8m [xl SAC3_CE_3m

Software and Revision [ Vitam, Rev. 2.4.13 [0 RadiMation 2015.1.7

Result: [l pass O fail O not applicable O not tested
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Measurement Type : Voltage Interference 4% eurofins
Supply: Line 1 e
Other : 120V /50 Hz

Equipment Under Test:  XC Tracer Maxx, Proto 1 (MY)

Set-Up : Chamber SAC3. See photos. Peak detector sweep

Operating Conditions:  Charging

Remarks : Measured on typical AC-USB adaptor SAMSUNG EP-TAS0EWE

Level dBUV CFR 47 §15.107 / CISPR 22/ EN 55032 CI. B [aP Lim

AV Limit

80.0

75.0

70.0

[
65.0- ===y

60.0
~—

55.0—

50.0

45.0
40.0

o xv\f\mww )JHQ .
30.0 V" V"-".";l { q ¥
25.0

20.0

15.0

F (Hz)
10.0 |
150k 200k 300k 400k 500k 700k ™ 2M 3M 4M  5M 6M 7M8M 10M 20M 30M

Zone 150 KHz - 30 MHz
Video Bandwidth 30 KHz
Resol Bandwidth 9 KHz

Receiver Measures

Frequency Peak QuasiPeak (x) Average (+) QP Margin
150.10 KHz 41.5 dBpv 34.3 dBpv 21.6 dBuV 31.7dB
155 KHz 40.4 dBpvV 35.5 dBpv 22.8 dBuv 30.2dB
470 KHz 41.1 dBpv 35.9 dBpv 27.6 dBuvV 20.7 dB
530 KHz 38.8 dBpv 35.7 dBpv 28.9 dBpV 20.3 dB
555 KHz 37.8 dBpvV 34.5 dBpv 27.9 dBuv 21.5dB
3.80 MHz 36.4 dBpv 30.7 dBpv 21.5dBuv 25.3dB
Sample calculation with all conversion and correction factors used
Frequency Receiver QP Cable att. Attenuator QP voltage
[kHz] value [dBuV] corr. [dB] corr. [dB] [dBpV]
470 25.8 +0.1 +10.0 =359

operator B, Itzcovich
DateMime: 16.01.2020 09:07

Filename

111_CE_150k-
30M_charging_120V_L.png/. td
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Measurement Type : Voltage Interference J% eurofins

E&E
Supply : Neutral
Other : 120V /50 Hz

Equipment Under Test: XC Tracer Maxx, Proto 1 (MY)

Set-Up : Chamber SAC3. See photos. Peak detector sweep

Operating Conditions:  Charging

Remarks : Measured on typical AC-USB adaptor SAMSUNG EP-TAS0EWE

Level dBLV CFR 47 §15.107 / CISPR 22/ EN 55032 CI. B [aP Lin

AV Limit

80.0

75.0

70.0

[
85.0- ===y

60.0
~—

55.01—

50.0

45.0

400\m

ol My w.f
00 M‘ux V II‘IM

25.0 it | I i

20.0 1

15.0

F (H2)

10.0
150k 200k 300k 400k 500k 700k ™ 2M 3M 4M  5M 6M 7M8M 10M 20M 30M

Zone 150 KHz - 30 MHz
Video Bandwidth 30 KHz
Resol Bandwidth 9 KHz

Receiver Measures

Frequency Peak QuasiPeak (x) Average (+) QP Margin

150.10 KHz 421 dBpv 37.2 dBpv 23.4 dBpv 28.8 dB
495 KHz 39.5 dBuvV 34.8 dBpV 25.6 dBpv 21.3dB
500 KHz 40.0 dBpvV 36.2 dBpV 27.5 dBpv 19.8 dB
505 KHz 39.4 dBpvV 353 dBpv 25.9 dBpv 20.7 dB
525 KHz 39.3 dBuvV 35.3 dBpvV 28.3 dBpvV 20.7 dB
3.90 MHz 33.2 dBpv 27.7 dBpv 19.4 dBpv 28.3dB

Operator. B [tzcovich
Datemime: 16.01.2020 09:02

Filename
112_CE_150k-
30M_charging_120V_N.png/.txt
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Measurement Type : Voltage Interference 4% eurofins
Supply: Line 1 e
Other : 230V /50 Hz

Equipment Under Test:  XC Tracer Maxx, Proto 1 (MY)

Set-Up : Chamber SAC3. See photos. Peak detector sweep

Operating Conditions:  Charging

Remarks : Measured on typical AC-USB adaptor SAMSUNG EP-TAS0EWE

Level dBUV CFR 47 §15.107 / CISPR 22/ EN 55032 CI. B [aP Lim

AV Limit

80.0

75.0

70.0

[
65.0- ===y

60.0

55.0—

50.0

45.0

40.0 "v'.\ i

35,024 ’\WW

il SR RRRLIL NN

25.0 1

X

20.0

15.0

F (Hz)

10.0
150k 200k 300k 400k 500k 700k ™ 2M 3M 4M  5M 6M 7M8M 10M 20M 30M

Zone 150 KHz - 30 MHz
Video Bandwidth 30 KHz
Resol Bandwidth 9 KHz

Receiver Measures

Frequency Peak QuasiPeak (x) Average (+) QP Margin
515 KHz 41.9 dBpV 36.5 dBpv 25.8 dBuvV 19.5dB
522 KHz 43.4 dBpV 38.8 dBpV 29.7 dBuvV 17.2dB
528 KHz 42.8 dBpvV 38.9 dBpV 30.0 dBpV 17.1dB
544 KHz 41.3 dBpvV 35.8 dBpvV 26.6 dBuvV 20.2dB
1.07 MHz 40.9 dBpV 36.2 dBpvV 27.1 dBuv 19.8 dB
1.90 MHz 40.6 dBpvV 35.5 dBpv 26.2 dBuV 20.5dB

operator B, Itzcovich
DateMime: 16.01.2020  09:19

Filename:
113_CE_150k-
30M_charging_230V_L.png/. td
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Measurement Type : Voltage Interference J% eurofins

E&E
Supply : Neutral
Other : 230V /50 Hz

Equipment Under Test: XC Tracer Maxx, Proto 1 (MY)

Set-Up : Chamber SAC3. See photos. Peak detector sweep

Operating Conditions:  Charging

Remarks : Measured on typical AC-USB adaptor SAMSUNG EP-TAS0EWE

Level dBLV CFR 47 §15.107 / CISPR 22/ EN 55032 CI. B [aP Lin

AV Limit

80.0

75.0

70.0

[
85.0- ===y

60.0
~—

55.01—

50.0

45.0

40.0

A ol I X

AT h A
30.0 »
25.0 l')u w r '

20.0

15.0

F (H2)

10.0
150k 200k 300k 400k 500k 700k ™ 2M 3M 4M  5M 6M 7M8M 10M 20M 30M

Zone 150 KHz - 30 MHz
Video Bandwidth 30 KHz
Resol Bandwidth 9 KHz

Receiver Measures

Frequency Peak QuasiPeak (x) Average (+) QP Margin
440 KHz 39.3 dBpv 34.5 dBpvV 25.0 dBpv 22.6dB
465 KHz 40.3 dBuvV 35.3 dBpvV 25.7 dBpv 21.3dB
530 KHz 39.9 dBpvV 36.2 dBpV 27.1 dBpv 19.8 dB
550 KHz 38.8 dBpvV 34.2 dBpvV 24.4 dBpv 21.8dB
1.13 MHz 37.2 dBuvV 33.4 dBpvV 24.3 dBpv 22.6dB
1.91 MHz 37.6 dBpv 33.5 dBpv 24.3 dBpv 22.5dB

Operator. B [tzcovich
Datemime: 16.01.2020 09:22

Filename
114_CE_150k-
30M_charging_230V_N.png/.txt
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6.13  Designation of
Standard:

Introduction:

Modifications:
Necessary bandwidth:

emission

United States: 47 CFR “Code of Federal Regulations” — Telecommunication
¥l FCC Part 2, Subpart C: Emission: §2.201 and §2.202

A system of designating emission, modulation and transmission characteristics shall be
employed.
(a) Emissions are designated according to their classification and their necessary bandwidth.

(b) A minimum of three symbols are used to describe the basic characteristics of radio waves.
(c) Four symbols are used to describe the necessary bandwidth.

None

O 1

O 2 O3

O 4

05

For a given class of emission, the minimum value of the occupied bandwidth sufficient to ensure the
transmission of information at the rate and with the quality required for the system employed, under
specified conditions.

Bn =200 kHz (occupied bandwidth)

Basic characteristics: FXD F: frequency modulation
X Cases not otherwise covered
D : data transmission
Designation of emission: 200KFXD
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Place and date of test:
Operator:

Rossens, 2020-01-21
B. ltzcovich
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741 Test equipment

Inventory No. Designation Manufacturer Type Cal. Date Next calibr. Cab:;:}iod
90-25 Loop antenna Chase HLA6120 02 Jun 2017 02 Jun 2020 3
05-38 Bi-Log antenna Chase CBL6111C 01 Nov 2018 30 Aug 2020 2
07-31 Horn antenna Schwarzbeck BBHA 9120 D 09 Oct 2018 09 Oct 2020 2
89-01 Dipole antenna Schwarzbeck UHAP - 10dB 12 Jun 2013 12 Jun 2020 7
04-21 Notch Filter Montena EMC CR900R 27 Jun 2017 27 Jun 2020 3
91-45 Attenuator Montena EMC 10dB 05 Jun 2018 05 Jun 2020 2
05-56 Preamplifier Montena EMC 30dB/2-18 GHz 02 Dec 2019 02 Dec 2021 2
1427 Preamplifier Montena e | APSH200T0I80025S 1 g sy 2019 | 28 4um 2021 2
13-16 Signal Generator Anapico APSIN20G 10 Jul 2018 10 Jul 2020 2

06-00C Cable Huber&Suhner SF106PA 600mm 02 Jun 2017 02 Jun 2020 3

SAC3—130E—5”‘ Cable HuberSuhner SF104A 5m 30Sep2019 | 30 Sep 2021 2

SAC3 RE_om Cable Huber&Suhner SF104A 5m 305ep2019 | 30Sep 2021 2

SAC3—33()E—5m Cable Huber&Suhner SF104A 5m 30Sep2019 | 30 Sep 2021 2

SAC3_CE_8m Cable Huber&Suhner ST106PA 8m 30 Sep 2019 30 Sep 2021 2

SAC3_CE_3m Cable Huber&Suhner RG 58 C/U 3m 30 Sep 2019 30 Sep 2021 2
11-30 Cable Huber&Suhner ST18A 3m 29 Jun 2018 29 Jun 2020 2
11-45 Cable Huber&Suhner SF106P 2m 06 Feb 2020 06 Feb 2022 2
10-51 Cable Huber&Suhner SF104 5m 06 Feb 2020 06 Feb 2022 2
00-43 LISN Rohde&Schwarz ESH3-Z5 17 Sep 2019 17 Sep 2021 2
18-01 Spectr. Analyzer Keysight N9020B 11 Mar 2018 11 Mar 2020 2
16-03 SpeR;?eRIr?ar&zer Rohde8Schwarz | ESR71316.3003K07 | 250ct2019 | 25 Oct 2021 2

168593 EMI Test Receiver | Rohde & Schwarz ESU26 15 Oct 2019 15 Oct 2021 2
09-04 Power sensor Agilent E9304A H19 06 Jan 2020 06 Jan 2022 2
03-12 Wattmeter Agilent E4418B 06 Jan 2020 06 Jan 2022 2
08-17 Multimeter Fluke 87V 14 Feb 2019 14 Feb 2021 2
99-07 Power supply Coutant LA200.2 --- ---
75-04 Transformer Variac W10HMT --- ---
Remark:  The test equipment, for which no calibration date is defined, is controlled during the test by another calibrated

equipment. E.g. the output of a power supply or variable transformer is verified by a calibrated multimeter.
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