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Test scenario

ldea:
See the frequency spectrum for possible
interference:

« At Charging place — without charging
« During charging at charging place
« Far away from charging place as reference

2 different antennas types:

* Folded half-wave dipole — sensitive in lower band
* Monopole magnetic antenna — sensitive in higher
band
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ldeal spectrum — no interference

Detector : Auto Peak [Auto) RBw : 300 kHz
dBrm  Ref Level : -48  dBm Trigger Maode : Free Run VEW . 1kHz
Ref Offzet ;0,0 dB Trace : Clear #'wihite ST - 592 ms
-43 Trace
File Mame :ref2-d .00
Marme :Analyzer
53 Ref Lewvel :-48 dBm
Range -5 dB/div
Result Do
Aweraging :
58 —— Status
Channel Table
Chanrel Lo
B3 Center Frequency : 2095 MHz
Frequency Offzet : 0 Hz
Span 71 MHz
&8 Ref Offzet . 0.0de
RF Attenuator . 0 dB
Preamplifier i
Dwnamic Range  : Low Distartion
73 RF Input : B0 Ohm
WSWwR-Bridge : Mo Bridge
REW : 300 kHz
78 WEW 1 kHz
ST (092 msz
Trace Mode . Clear / 'wiite
Trace Math i
-83 Detector »Auto Peak [Auta)
Trigger Mode : Free Run
Trigger Level Dee-
a8 Trigger Delay Lo
ISR S Yl L
Lawwer Lirnit Lo
External Reference : Disabled
93 Transducer De--
Transducer [dB] - --
Date - 01.01.19395
.98 1 Time 011508
|metrument cFSHZ3 - 101254
Start Frequency ;174 MHz Stop Freguency : 245 MHz Hgbiale)
Analyzer Center Freguency : 2095 MHz Span : 71 MHz
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Not-Charging

Charging

ectrum at charging station - no other cars around

Detectar : Auto Peak [Auto) FiEWw : 300 kHz Detector At Peak [Auta) FiBYW - 300 kHz
dBrm Reflevel : B0 dBm Trigger Mode : Free Bun WBWwW . 1kHz dBrm Reflevel : B0 dBm Trigger Mode : Free Run WBW : 1kHz
Ref Offset: 00 dB Trace : Clear / wiite ST @ B32 ms Ref Offset: 00 dB Trace : Clear / \white SWT @ 592 ms
-0 Trace -0 Trace
File Mame : noc3-d-k2-70.000 File Name »cd-d-k2-2.000
Mame : finalyzer Mame : finalyzer
55 Ref Lewel B0 dBm 55 Ref Lewel c A0 dBm
Range ;B dB/div Range ;B dB/div
Result B Result B
Ayveraging : Ayveraging :
0 Statuz 0 Statuz
Channel Table Channel Table
Channel B Channel B
5 Center Frequency 2095 MHz -E5 Center Frequency © 2095 MHz
Frequency Offset 0 Hz Frequency Offzet 0 Hz
Span . 71 MHz Span . 71 MHz
20 Ref Offzet 0.0de 20 Ref Offzet 0.0de
RF Attenuator 0 dB RF &ttenuator 0 dB
Freamplifier - O Freamplifier - O
Dynamic Range  : Low Distortion Dynamic Range  © Low Distortion
75 & RF Input : A0 Ohm 75 RF Input : A0 Ohm
WSWH-Bridge : Mo Bridge WSWH-Bndge : Mo Bridge
RB 2300 kH= RB 2300 kH=
a0 W 1 kHz a0 L W R L
ST (B892 ms ST (B8Z2 ms
Trace Mode : Clear / Wwhite Trace Mode o Clear A white
Trace Math - Off I Trace Math - Off
-gh Detector » fwko Peak, [Auto] -gh Detector : futo Peak [&uto)]
Trigger Mode : Free Bun Trigger Mode : Free Bun
Trigger Level Deee Trigger Level Deee
.0 Trigger Delay .0 Trigger Delay
Upper Limit Upper Limit
Loweer Limit De-- Lowser Limit De--
E=ternal Reference : Dizabled E=ternal Reference : Dizablad
-95 Trangducer S -95 Tranzducer oo
Transducer [dB] - -- Transducer [dB]  ©---
D ate -01.01.1955 Date -01.01.1955
00 " Time (001332 100 = Time 00164
Instrumment :F5H23 - 101254 Instrurnent :F5H23 - 101254
Start Frequency - 174 MHz Stop Frequency : 245 MHz Dzl Start Frequency @ 174 MHz Stop Frequency : 245 MHz Dzl
Linalyzer Center Frequency : 2095 MHz Span ;1 MHz Linalyzer Center Frequency ; 209.5 MHz Span . 71 MHz
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pectrum at charging station - no other cars around

Charging

Detector : Auto Peak [Auta) REw : 300 kHz
dBm  Reflevel - -50 dBm Trigger Mode : Free Run WEBW :  1kHz
Fef Offset: 0.0dB Trace : Clear / Write SWT 592 ms
A0 Trace
File Mame : :3-d-mer.000
Mame : fanalyzer
55 Ref Level ;B0 dBm
Range B dBAdiv
Result Ge=o
Averaging Do
0 Statug
Charinel Table
Charinel Tee-
£5 Center Frequency © 2095 MHz
Frequency Offset © 0 Hz
Span . 71 MHz
70 Ref Offset o 00de
RF Attenuator 0 ode
Preamplifier - O
Dpnamic Range  : Low Distortion
-75 RF Input : B0 Ohm
WSWH-Bridge : Mo Bridge
RBW 0300 kH=z
a0 WEW 1 kHz
SWT (892 ms
Trace Mode : Clear / wirite
i Trace Math : Off
-85 Detectar - Auto Peak [Auta]
Trigger Mode : Free Run
Trigger Level R
an Trigger Delay
Upper Limit
Lawer Limik Tee-
Exrternal Reference : Dizabled
-95 Transducer feee
Transducer [dB]  :---
Date 2 01.01.1995
Bl A Time : 00:06:13
Instrument cFSH23- 101254
Start Freguency  : 174 MHz Stop Freguency : 245 MHz il 2
Analyzer Center Frequency : 2095 MHz Span - 71 MHz
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Charging — near cable

Detector : Auto Peak [Auta) REw : 300 kHz
dBm  Reflevel :-50 dBm Trigger Mode : Free Run WEBW :  1kHz
Fef Offset: 0,0 dB Trace : Clear / Write ST 592 ms
B0 Trace
File M ame : c3-d-mer-cable. 000
Mame : Ainalyzer
55 Ref Level : 50 dBm
Fange - 5 dB Adiv
Result geeo
Averaging :
E0 Status
Chanrel Table
Channel Dee-
E5 Center Frequency : 2095 MHz
Frequency Offset © 0 Hz
Span 71 MHz
0 Ref Offset : 00de
RF &ttenuatar 0 de
Preamplifier - O
Dynamic Range  : Low Distartion
-5 1 RF Input : B0 Okm
WSWwWH-Bridge : Mo Bridge
REW 1300 kHz
a0 VW : 1 kHz
SWT (592 ms
Trace Mode : Clear # wiite
Trace Math - Off
-85 Detector - Auto Peak [Auta)
Trigger Mode : Free Run
Trigger Level T
a0 Trigger Delay
Upper Lirit T--
Lower Limit To--
Esternal Reference : Disabled
95 Tranzducer Zeee
Tranzducer [dB]  :---
Date :01.01.1995
00 — = - 00:08:09
Instrument :FSH23 - 101254
Start Freguency  : 174 MHz Stop Frequency : 245 MHz pcratol
Analyzer Center Frequency : 2095 MHz Span : 71 MHz
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Rare observation - many other cars around
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Dietector s Auto Peak [Auto) FiEY : 300 kHz Trace
Fef Level : -47  dBm Trigger Mode : Free Run WEBWw :  1kHz File Mame : cB-d-rech-ver.012
Fief Offset: 0,0dB Trace : Clear £ Wwiite SWT 532 mz E - Analyzer
M1 Ref Lewvel :-47  dBm
Range -5 dBAdiv
Result Te--
Averaging :
Statuz
Channel Table
Channel To--
Center Frequency ;2095 MHz
Frequency Dffset 0 Hz
Span 71 MHz
Ref Offset ;00 dB
RF Attenuatar 0 4B
Preamplifier - Off
Diynamic Bange - Low Digtortion
RF Input ;B0 Ohm
YW5WwWR-Bridge : Mo Bridge
REw 2300 kH=z
"B 1 kHz
SWT (B2 ms
Trace Mode : Clear A Write
A Trace Math - Off
Detector :Auto Pesk [Auto)
Trigger Mode : Free Run
Trigger Level Te--
Trigger Delay
Upper Lirmit
Loweer Limit Teee
External Reference : Dizabled
Tranzducer Te--
Transducer [dB) e
Date - 01.01.1955
Time 022507
Instrument :FSHZ23 - 101254
Operator D---
Markers
s M1: 20453 WHz : -78.39dBm
Start Frequency 174 MHz Stop Frequency @ 245 MHz
Analyzer Center Frequency ; 2095 MHz Span o 71 MHz
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Detectar : Auto Peak [Awuta) FiBWw : 300 kHz Trace
Fef Level : -47  dBm Trigger Mode : Free Run VEW . 1kHz File Mame : cB-m-rech. 007
Fief Offset: 0,0 dB Trace : Clear / Write SWT 592 ms Mame : Analyzer
M1 Ref Level ;47 dBm
Range 5 dB/div
Rzl N
Averaging -
Statuz
Channel T able e
Channel -
Center Frequency 2095 MHz
Frequency Offset 0 Hz
Spah 71 MHz
Ref Offzet 00 de
RF Atterwiator 0 dB
Preamplifier i
Diynamic Range : Low Distortion
RF Input ;B0 Ohm
WSWR -Bridge : Mo Bridge
RBw 2300 kHz
W 1 kHz
ST (532 mz
Trace Mode : Clear / WwWiite:
Trace Math - Off
n Detector » fwko Peak [Auto)
Trigger Mode : Free Bun
Trigger Lewel S
. Trigger Delay
| Upper Lirit
Loweer Limit Deee
External Reference . Digabled
Tranzducer N
Tranzducer [dE) B
Diate - 01.01.1935
Time 02:21:56
Instrument :F5H23 - 101254
Operator Dee-
Markers
F Y M1 20453 MHz ; -83.51 dBm
Start Frequency 174 MHz Stop Frequency : 245 MHz
Analyzer Center Frequency ; 209.5 MHz Span . 71 MHz
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Conclusions:

1. In most cases charging creates small noise increase mostly in lower part
of DAB band - this shall not be noticable by listeners.

2. Inrare situations strong noise increase can occur, probably caused by
other cars around

3. Interference was observed only at or very close to charging stations or
transformation buildings — at distances from 15m away we did not
observe any significant distortion.

4. We did not observe significant difference in charging technologies or
currents
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Thank you!
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Backup - distance
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Backup - peaks

One place

Horizontally polarized
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Detector - Auto Peak [Awuta) RBW : 300 kHz
Fief Lewel - -50  dBm Trigger Mode : Free Run WEYW . 1 kHz
Ref Offset: 0.0 dB Trace : Clear / Wwiite: SWT ;592 ms
Trace
File Marne : c-dd-ionity. 000
Mame : funalyzer
Ref Level »-h0 dBm
Fange .5 dB/div
Result B
Averaging -
Status
Channel Table
Channel Deee
Center Frequency : 209.5 MHz
Frequency Offset 0 Hz
Span o 71 MHz
| Ref Offzet 0.04de
RF Atteruator 0 de
Preamplifier - O
Dynamic Bange @ Low Distortion
i RF Input : B0 Ohm
WSWR-Bridge : Mo Bridge
REWw 300 kH=
i B 1 kHz
SwiT CB92 mz
Trace Mode : Clear / 'wiite:
] Trace Math - Off
Detector » fwko Peak [Auto)
Trigger Mode : Free Bun
Trigger Level s
Trigger Delay
Upper Linit
Lowwer Linnit Deee
Euternal Reference : Dizabled
Transducer e
Tranzducer [dB)  :---
Diate - 01.01.1935
- Time : D0:5E:51
Instrument :F5H23 - 101254
Operator Dee-
Start Frequency @174 MHz Stop Frequency @ 245 MHz
Analyzer Center Frequency ; 209.5 MHz Span . 71 MHz
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Detector - Auto Peak [fwto) RE%w : 300 kHz Trace
FiefLevel - B0 dBm Trigger Mode : Free Run WEBW : 1 kHz File Hame : cdd-ian-horiz. 000
Ref Offzet: 0,0dB Trace : Clear / Wiite SWT 592 ms Mame : Bnalyzer
M1 Fief Lewvel : B0 dBm
Range ;B dB/div
Result RO
Averaging -
Status
Channel Table L.
Channel Deee
Center Frequency 22095 MHz
Frequency Offset . 0 Hz
Span 71 MHz
Ref Offset 00 dB
| RF atterwator 0 dB
Preamplifier - OIff
Dynamic Bange : Low Distortion
FiF Itnput © B0 Ohbm
WSWH-Bridge : Mo Bndge
RBw 2300 kHz
WEW 1 kHz
ST (B92 ms
Trace Mode : Clear 2 wiite
Trace Math . Off
Detectar s Auto Peak [Auto)
Trigger Mode . Free Run
Trigger Level B
| Trigger Delay
Upper Limit
L Lirnit Lees
External Reference : Dizabled
Tranzducer O
Transducer [dE) B
Date - 01.01.1955
Time ; 00:58:50
Instrurnent cF5HZ23 - 101254
Operator De--
b arkers
FY M1: 2170733333 MHz @ 79,73 dBm

Analyzer

Start Frequency
Center Frequency

2174 MHz
;209,58 MHz

Stop Frequency : 245 MHz
Span ;71 MHz
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