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1. Measuring diagrams
1.1. 99% Occupied bandwidth

* RBW 30 KkHz Marker 1 [Tl ]
VBW 100 kHz 18.13 dBpv
Ref 60 dBuv Att 5 dB SWT 25 ms 13.56f 10 ¢ ) MHz
() OBW 1.834934897 MHz
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Lo 15uv I IEEN
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Center 13.56 MHz 500 kHz/ Span 5 MHz

Date: 10.0CT.2019 11:00:39

Diagram 1: 99% OBW
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Remark: The emission level of the carrier and the side bands are all below the limit in §15.225 (a)(b)(c)(d)
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1.2. H-Field requirements (815.225 (a)(b)(c))

CETECOM"
L

2.01_H_Field_TX_standing

Common Information
Test Description:
Test Site Location:

Magnetic Field Strength Measurement related to 30 m distance
Ref.-Nr. 441 Semi Anechoic Room (SAR) with 3 m measurement distance

Version of Testsoftware: EMC32 V9.25.0

Test Standard: FCC 15.225; RSS-Gen: Issue 5
Operator: GHu

Operating Mode: TXCW

Power during tests: fully loaded batteries

Comment 1: -

Environmental Conditions:: Humidity : 52%rH; Temperature: 21°C
EUT Setup: Standing

Verdict: Passed

EUT Information

PMT number: 17-1-01338S5283
Manufacturer: WITTE - Velbert GmbH & Co. KG
Product: NFC reader
Model: Daimler OSDH (Outer Side Door Handle)
Config: with phone
Connected Interfaces: control unit
Power Supply: Car battery
Comments: S283
Full Spectum
8l
0T
E 1
3
< 40T
£ FCC15.225
(]
>
8 o0t 4
D 4
12 12.5 13 13.5 14 14.5 16

Final_Result

Frequency in MHz

Frequency QuasiP Limit Margin Bandwidt | Pol | Azimut | Corr.
(MHz) eak (dBuV/ (dB) h h (dB)
(dBuV/ m) (kHz) (deg)
m)
13.560000 2419 84.00 59.81 9.000 | V 2910 | -114
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1.3. Transmitter spurious emissions

Common Information
Test Description:
Test Site Location:
Version of Testsoftware:
Test Standard:
Operator:
Operating Mode:
Power during tests:
Comment 1:
Environmental Conditions::
EUT Setup:
Verdict:

EUT Information

2.02_H_Field_TX_lying

Magnetic Field Strength Measurement related to 30 m distance
Ref.-Nr. 441 Semi Anechoic Room (SAR) with 3 m measurement distance
EMC32 V9.25.0

FCC 15.225; RSS-Gen: Issue 5

GHu

TXCW

fully loaded battery

with Phone

Humidity : 56%rH; Temperature: 21°C

Lying

Passed

PMT number: 17-1-01338S5283
Manufacturer: WITTE - Velbert GmbH & Co. KG
Product: NFC reader
Model: Daimler OSDH (Outer Side Door Handle)
Config: with phone
Serial number:
Connected Interfaces: control unit
Power Supply: Car battery
Comments: S283
Full Spectrum
81F
60+
£ 1
3
Q40+
£ FCC15.225
2 ¢
3 204
D -4
12 12.5 13 13.5 14 14.5 15
Frequency in MHz
Final_Result
Frequency QuasiP Limit Margin Bandwidt | Pol | Azimut | Corr.
(MHz) eak (dBuV/ (dB) h h (dB)
(dBuV/ m) (kHz) (deg)
m)
13.560000 23.76 84.00 60.24 9.000 | V 1430 | 114
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1.3.1. Frequency 9kHz to 30MHz (TX-Mode)

2.05_RSE_TX_standing

Common Informatio
Test Description:
Test Site Location:
Version of Testsoftware:
Test Standard:
Operator:
Operating Mode:
Power during tests:
Comment 1:
Environmental Conditions
EUT Setup:
Verdict:

EUT Information

n

Magnetic Field Strength Measurement related to 30/300 m distance
Ref.-Nr. 441 Semi Anechoic Room (SAR) with 3 m measurement distance
EMC32 v9.25.0

FCC 15.205 § 15.209; RSS-Gen: Issue 5

GHu

TXCW

fully loaded batteries

Humidity : 56%rH; Temperature: 21°C
standing
Passed

PMT number: 17-1-013385283
Manufacturer: WITTE - Velbert GmbH & Co. KG
Product: NFC reader
Model: Daimler OSDH (Outer Side Door Handle)
Config: with phone
Connected Interfaces: control unit
Power Supply: Car battery
Comments: S283
Full Spectrum
60T 13562000 MH:
y 506,000 kHz 5 350000 MEfs * 49 dBIV/m
40 1 5070 dB vy m 1,349 dB v m e
FCC15.2059 Magnetic: Field
T 307 v
§ 20+ 0,341 dBpw/m
a T 278,000 kHz v v
= 0t 24,873 dBpv m
S T 17.320kH: 91,720 kHz
3 20428.321 dBUVim g 986 dENVIm v
i v
_4D -
9k 20 30 =11 100k 200 300 &OO 1h4 26 3M B 108 20 30mM

CETECOM_TR17_1_0133807T02a Al

Frequencyin Hz



Annex 1 to Test Report 17-1-0133807T02a, Page 7 of 16

1.3.2. Frequency 30MHz to 1000MHz (TX Mode)

Common Information
Test Description:
Test Site Location:
Version of Testsoftware:
Test Standard.:
Operator:
Operating Mode:
Comment 1:
Environmental Conditions::
EUT Setup:
Verdict:

EUT Information

3.01_RSE_TX_standing

Electric Field Strength Measurement

CETECOM"
L

Ref.-Nr. 441 Semi Anechoic Room (SAR) with 3 m measurement distance

EMC32V9.25.0

FCC 15.209; RSS-Gen: Issue 5

GHu

TXCW

With phone

Humidity : 52%rH; Temperature: 21°C
standing

Passed

PMT number: 17-1-01338S5283
Manufacturer: WITTE - Velbert GmbH & Co. KG
Product: NFC reader
Model: Daimler OSDH (Outer Side Door Handle)
Config: with phone
Connected Interfaces: control unit
Power Supply: Car battery
Comments: S283
Full Spectum
g FCC15.209
B0
+ I
40 | : * X
£ 1 ¢ . *
2 a0+
m
ko) +
c
3 201
>
3 -
101
D 4
30M 50 a0 10084 200 300 400  &00 g00 13

Final_Result

Frequencyin Hz

Frequency QuasiP Limit Margin Bandwidt | Heigh | Pol | Azimut | Corr.

(MHz) eak (dBpV/ (dB) h t h (dB)

(dBuV/ m) (kHz) (cm) (deg)
m)

54.240000 32.78 40.00 7.22 120.000 | 193.0 | V 180 | 114
125.256000 32.21 43.50 11.29 120.000 | 105.0 | V 348.0 8.2
216.964000 39.58 46.00 6.42 120.000 | 1050 | H 2950 | 12.0
650.888000 37.84 46.00 8.16 120.000 | 1200 | H 00| 232
881.380000 32.75 46.00 13.25 120.000 | 292.0 | V 149.0 | 26.9
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Common Information
Test Description:
Test Site Location:
Version of Testsoftware:
Technical Data:
Test Standard.:
Operator:
Operating Mode:
Power during tests:
Environmental Conditions::
EUT Setup:
Verdict:
Comment:

EUT Information
PMT number:
Manufacturer:
Product:

Model:

Config:

Connected Interfaces:
Power Supply:
Comments:

3.02_RSE_TX_lying

Electric Field Strength Measurement

Ref.-Nr. 441 Semi Anechoic Room (SAR) with 3 m measurement distance
EMC32 V9.25.0

please see page 2 for detailed data of measurement setup
FCC 15.209; RSS-Gen: Issue 3

GHu

TXCW

Car Battery

Humidity : 56%rH; Temperature: 21°C

Lying

Passed

With phone

17-1-013385283

WITTE - Velbert GmbH & Co. KG

NFC reader

Daimler OSDH (Outer Side Door Handle)
with phone

control unit

Car battery

S283

Full Spectrum

] | *
40
e < :
S 35 A
e * > * *
= 304
@
& 25
)
20
15
10
5
o+ + + + + + + + + + + 1
30k 50 60O 80 100K 200 300 400 500 800 1G

Final_Result

Frequency in Hz

Frequency QuasiP Limit Margin Bandwidt | Heigh | Pol | Azimut | Corr.

(MHz) eak (dBpV/ (dB) h t h (dB)

(dBpV/ m) (kHz) (cm) (deg)
m)

54.240000 32.72 40.00 7.28 120.000 | 1750 | V 2820 | 114
125.224000 3237 43.50 1113 120.000 | 105.0 | V 175.0 8.2
216.964000 38.31 46.00 7.69 120.000 | 121.0 | H 305.0 | 120
244.084000 32.96 46.00 13.04 120.000 | 109.0 | H 161.0 | 1341
515.288000 37.31 46.00 8.69 120.000 | 153.0 | H 158.0 | 204
569.528000 3847 46.00 753 120.000 | 105.0 | V 1080 | 214
836.256000 31.95 46.00 14.05 120.000 | 137.0 | V 2250 | 26.0
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1.4. Frequency tolerance of the carrier signal due temperature variation (815.255(¢))
1.4.1. Tnom, Vnom

MARKER 1 REW 50 Hz Marker 1 [Tl CNT]
13.56026442 MH=z VBW Z00 Hz 0.45 dBp
Ref 70 dBpvV At 5 ap SwWT 2.4 = 13.5602668 MHZ
1 AP
Ly
L.

1 W(“Wﬂ | N\ﬂ HM"’MMM{\IM

ORI V VT ST

Center 13.56 MHz 500 Hz/ Span 5 kHz

Date: 10.0CT.20159 14:17:23

Diagram 2: Frequency error - reference

1.4.2. T=+85°C, VNOM

MARKER 1 EBW 50 Hz Marker 1 [T1 CNT]
13.56010417 MHZ WBW 200 Hz E

ref 70 dBpv ACL B dB SWT 2.4 = 1

6o

-

]HN\!\ MA{\ ,\n UMW‘

o \
W UL ey
Y e P L | A I Y

Center 13.56 MHz 500 Hz/ Span 5 kEz

Date: 10.0CT.2019 16:26:47

Diagram 3: Max. Frequency error at +85°C
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1.4.3. T=+70°C, VNOM

e MARKER 1 RBW S0 Hz Marker 1 [T
12.56011218 MHz WVEW Z00 Hz dBu
Ref 70 dBuv Att S dB SWT 2.4 s 13.5601098 MH
=ea
EE |4

—,
[

!
” ﬁFWMW u’u\Nﬁ hlu W wn uﬁ“ﬂ/

Center 13.5% MHz 500 Hz/

Date: 10.0CT.Z019 16:14:10

Diagram 4: Max. Frequency error at +70°C

1.4.4. T=+60°C, VNOM

A MARKER 1 REW S0 Hz Marker

N
LM N

er 1 [T T)
12.56013622 MH= VEW 200 H= dBuv
Ref 70 dBuv Attt 5 dB BWT 2.4 s 1 1 MHz
[CLEWE i 2h
L, .

Date: 10.0CT.2019 15:56:01

Diagram 5: Max. Frequency error at +60°C
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1.4.5. T=+50°C, VNOM

A MARKER 1 BEW 50 Hz Marleer 1 :
13.56017628 MHz VBW 200 Hz .28 dBuv
Ref 70 dBuv Att 5 AR SWT 2.4 s 0 MHz
crwr ]|
20
1
Lo .
ﬂ\l(\ Jv‘f e

~

Date: 10.0CT.201% 15:37:27

Diagram 6: Max. Frequency error at +50°C

1.4.6. T=+40°C, VNOM

!

i

MARKER 1 REW 50 Iz Marker 1 [T1 T)

13.56020833 MH=Z VEW 200 Hz dEuV

Ref PO dBuY 2Tt 5 dB SWT 2.2 = 1z MH=
[-€a
Ee |-ac
2o

P I n Aﬂ v\\(J'M Il
D TaA AR TR RAIA T

Center 13.5& MHz 500 Hz/

Dats: 10.0CT.2019 15:20:00

Diagram 7: Max. Frequency error at +40°C
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1.4.7. T=+30°C, VNOM

/ MARKER 1 REW 50 Hz Marker 1 [T

12.5602484 MH=z VEBW 200 Hz -0.56 dBuv

ERel TO dBpv At 5 dB Swr 2.4 = 13.56802462 MH=
-c0
CLRWR Jl gl

——:;—f—'_

N nn

i L v T RN

Center 13.5% MHz 500 Hz/ Span 5 kHz

Date: 10.0CT.Z201% 15:01:09

Diagram 8: Max. Frequency error at +30°C

1.4.8. T=+10°C, VNOM

® REW 50 Hz Marksr 1 [T1 CKT]
VEW Z00 Hz 6.4 mEEV

Eef 70 dBuv At 5 dE Sl 7.4 s 3.5604227 MH

60

8

Date: 11.0C0T.201%  13:01:00

Diagram 9: Max. Frequency error at +10°C
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1.4.9. T=0°C, VNOM

5; RBW 50 Hz Marker 1 [T1 CNT]
VEW 200 Hz :

Ref 70 dBpv Att 5 dB SWT Z.4 =

ettt WM WWHJ\M“WMM
L R

500 tas Span & kilz

Diagram 10: Max. Frequency error at 0°C

1.4.10. T=-10°C, VNOM

MARKER 1 REW 50 Hz Marker 1 [T1 CHNT]
13.56051282 MHz VEW 200 H=z €.20 dEpv
Ref 70 dBuV Att 5 dB SWT 2.4 s 13.5605109 MHz
o
CLRWR ] SET
~z0

—
—

PWH. My o Pt ! vanMM f\uﬂ.n
g T VT [INITLES

Center 13.58 MEz 500 Hz/ Span 5 kHz

Date: 11.0CT.201% 14:08:19

Diagram 11: Max. Frequency error at -10°C
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1.4.11. T=-20°C, VNOM

@ MARKER 1 REW 50 Iz Marker 1 [T1 CNT]
13.56053686 MHz VEW Z00 Hz 6.28 dBpv
Ref 10 dBpv Att 5 dB SWT 2.4 = 13.560532% MHz
AP
CLRWEJ o

)____.74__/_} —

Date: 11.00T.2019 14:4G:12

Diagram 12: Max. Frequency error at -20°C

1.4.12. T=-30°C, VNOM

® MARKER 1 REW 50 Hz Marker [T1 CNT]
12.560535886 MHz VEW 200 Hz 2. 30 dBuv

T 70 dBuv ALt 5 dB SWT 2.4 = 13.5605345 MH=z
o0
CLEWR &
20
1

i e T T T

Center 13.56 MH=z REOO Hz/ Span 5 kHz

Date: 11.0CT.20L5% 15:05:48

Diagram 13: Max. Frequency error at -30°C
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1.4.13. T=-40°C, VNOM

R 1 REW 50 Hz Marker 1 [T1 Ct
12.56052083 MH= VEW 200 Hz 6.48 dBUV
Ref 70 dBUV ATt 5 dB SWT 2.4 s 13.5605201 MHz
e
CLRWR J| oEl}
1

DN “WW\W . (AT i

Center 13.56 MHz 500 Hz/ Span 5 kHz

Date: 11.0CT.2019 15:57:42

Diagram 14: Max. Frequency error at -40°C
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1.5. Frequency tolerance of the carrier signal due voltage variations (815.255(e))

A& MARKER 1
13.56028045 MHz
ket 70 depv amt 5 d=

:

o A.MWWI] M\.{ loa,amlh
AT L AR

Center 13.56 Miz 500 Hz/ Span 5 lkilz

Date: 10.0CT.2010 14:30:01

Diagram 15: Frequency error at Vmin

@

Ref  T0 depv azr 5 d=

]

i WM o™ W i

Center 13.56 Mz 500 Hz/ gpan 5 kHz

Date: 10.00T.2015% 14:05:21

Diagram 16: Frequency error at Vimax
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