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1 Measurement diagrams

1.1 Radiated field strength emissions and emission mask

2.01_H_Field_TX_standing

Common Information

Test Description: Magnetic Field Strength Measurement related to 30 m distance
Test Site Location: Ref.-Nr. 441 Semi Anechoic Chamber (SAC1) with 3 m measurement distance
Version of Testsoftware: EMC32 v10.50.0

Distance correction: used accord. table, pls. see test report

Technical Data: Please see page 2 for detailed data of measurement setup
Rec. antenna (pre-scan): height 1.00 m, parallel and 90° to EUT polarisation

Used Filter: bypass

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

Operator: TFra/SSanthakum

Operating Mode: TX 13.56 MHz

EUT Setup: 1

Verdict: Passed

EUT Information
PMT number: 20-1-00636S10_C01
Power Supply: 12V DC

Full Spectrum

85T
60+ 13,560000 MHz
£ 34,388 dBpuV/m
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m
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Frequency in MHz
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Common Information
Test Description:

Test Site Location:
Version of Testsoftware:
Distance correction:
Technical Data:

Rec. antenna (pre-scan):
Used Filter:

Test Standard:

Operator:

Operating Mode:

EUT Setup:

Verdict:

EUT Information

2.02_H_Field_TXRX_standing

Magnetic Field Strength Measurement related to 30 m distance
Ref.-Nr. 441 Semi Anechoic Chamber (SAC1) with 3 m measurement distance

EMC32 V10.50.0

used accord. table, pls. see test report

Please see page 2 for detailed data of measurement setup
height 1.00 m, parallel and 90° to EUT polarisation

bypass

FCC 15.225; RSS-Gen: Issue 5
TFra/SSanthakum

TXRX 13.56 MHz

1

Passed

PMT number: 20-1-00636S18_C01
Power Supply: 12V DC
Full Spectrum
85T
13,560000 MHz
T 33,370 dBuV/m
60T
£
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=
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T 40T
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2.03_H_Field_TX laying

Common Information

Test Description: Magnetic Field Strength Measurement related to 30 m distance
Test Site Location: Ref.-Nr. 441 Semi Anechoic Chamber (SAC1) with 3 m measurement distance
Version of Testsoftware: EMC32 V10.50.0

Distance correction: used accord. table, pls. see test report

Technical Data: Please see page 2 for detailed data of measurement setup
Rec. antenna (pre-scan): height 1.00 m, parallel and 90° to EUT polarisation

Used Filter: bypass

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

Operator: TFra/SSanthakum

Operating Mode: TX 13.56 MHz

EUT Setup: 1

Verdict: Passed

EUT Information
PMT number: 20-1-00636S10_CO01
Power Supply: 12V DC

Full Spectrum

85T
st 13,560000 MHz
£ 18,506 dBuV/m
s |
@
© 40T
£ FQC15.225
g
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- 2071 v
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: : : : : : : : : : : |
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Frequency in MHz
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2.04_H_Field_TXRX_laying

Common Information

Test Description: Magnetic Field Strength Measurement related to 30 m distance
Test Site Location: Ref.-Nr. 441 Semi Anechoic Chamber (SAC1) with 3 m measurement distance
Version of Testsoftware: EMC32 V10.50.0

Distance correction: used accord. table, pls. see test report

Technical Data: Please see page 2 for detailed data of measurement setup
Rec. antenna (pre-scan): height 1.00 m, parallel and 90° to EUT polarisation

Used Filter: bypass

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

Operator: TFra/SSanthakum

Operating Mode: TXRX 13.56 MHz

EUT Setup: 1

Verdict: Passed

EUT Information
PMT number: 20-1-00636S18_CO01
Power Supply: 12V DC

Full Spectrum

85T
1 13,560000 MHz
e & 23,599 dBuV/m
S 4
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m
S 401
= FQC15.225
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Frequency in MHz
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1.2 Radiated field strength emissions below 30 MHz

Common Information
Test Description:

Test Site Location:
Version of Testsoftware:
Distance correction:
Technical Data:

Rec. antenna (pre-scan):
Used Filter:

Test Standard:

Operator:

Operating Mode:

Environmental Conditions::

EUT Setup:
Verdict:

EUT Information
PMT number:
Power Supply:

60T

401

17,320 kHz

2.05_RSE_TX_standing

Magnetic Field Strength Measurement related to 30/300 m distance
Ref.-Nr. 441 Semi Anechoic Chamber (SAC1) with 3 m measurement distance
EMC32 V10.50.0

used accord. table, pls. see test report

Please see page 2 for detailed data of measurement setup

height 1.00 m, parallel and 90° to EUT polarisation

bypass

FCC 15.205 § 15.209; RSS-Gen: Issue 4

TFra/SSanthakum

TX 13.56 MHz

Humidity : 50%rH; Temperature: 20°C

1

Passed

20-1-00636S10_C01
12VDC

Full Spectrum

v
FCC15.209 Magnetic| Field

35,080 kHz
-32,002 dBpV/m

52,520 kHz
-34,969 dBuV/m 13,562000-MHz
42,770 dBuV/m

£ 901-21,293 dBuV/m
z L
3
e 0T
E -
>
3 20t v
-40T
}
9k 20

30 50 100k 200 300 500 iM 2M 3M 5M 10M 20 30M
Frequency in Hz

Remark: peaks in the frequency range up to ~100 kHz are caused by the electric motor of an antenna mast inside the chamber.
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Common Information
Test Description:

Test Site Location:
Version of Testsoftware:
Distance correction:
Technical Data:

Rec. antenna (pre-scan):
Used Filter:

Test Standard:

Operator:

Operating Mode:

Environmental Conditions::

EUT Setup:
Verdict:

EUT Information
PMT number:
Power Supply:

60T
401
20T

0T

Level in dBuV/m

20T v

-40T

17,400 kHz
-21,439 dBpV/m

2.06_RSE_TXRX_standing

Magnetic Field Strength Measurement related to 30/300 m distance
Ref.-Nr. 441 Semi Anechoic Chamber (SAC1) with 3 m measurement distance
EMC32 V10.50.0

used accord. table, pls. see test report

Please see page 2 for detailed data of measurement setup

height 1.00 m, parallel and 90° to EUT polarisation

bypass

FCC 15.205 § 15.209; RSS-Gen: Issue 4

TFra/SSanthakum

TX 13.56 MHz

Humidity : 50%rH; Temperature: 20°C

1

Passed

20-1-00636S18_C01
12VDC

Full Spectrum

v
FCC15.209 Magnetic| Field

35,160 kHz
-31,611 dBpV/im

52,440 kHz

-35,961 dBpV/m 13,562000 MHz

42,090 dBpY/m

9k 20

30 50 100k 200 300 500 iM 2M 3M 5M 10M 20 30M
Frequency in Hz

Remark: peaks in the frequency range up to ~100 kHz are caused by the electric motor of an antenna mast inside the chamber.
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1.3 Radiated field strength emissions 30 MHz — 1 GHz

3.01_RSE_TX_RADIO_S10_standing_testhox-with-filter

Common Information
Test Description:
Test Site:
Test Standard:
Antenna polarisation:

Environmental Conditions::

Operator Name:
Operating Mode:
Verdict:

EUT Information
PMT number:
Power Supply:

Full Spectrum

Radiated field strength emission in 3m distance
CETECOM GmbH Essen

FCC 15.205&15.209 & RSS Gen. Issue 5
horizontal/vertical

Humidity : 50%rH; Temperature: 20°C

TFra

TX 13.56 MHz

Passed

20-1-00636S10_C01
12V DC

Full Spectrum

60T
T 67,800000 MHz —176,280000 MHz216,960000 MHz —271,200000 MHz FcC15:209
504+ 28,068 dBuVv/m 34,755 dBuV/m 37,402 dBuV/m 37,752 dBuV/m
. I I
E 40 v v v
é 1 v
3
£ 307 v
s 1
>
3
20T
+ 928,380000 MHz
39,368 dBpV/m
10T
0 f —t—+— f f f f —t—+— !
30M 50 60 80 100M 200 300 400 500 800 1G
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3.03_RSE_TXRX_EMC_S18_standing_testhox-with-filter

Common Information
Test Description:
Test Site:
Test Standard:
Antenna polarisation:

Environmental Conditions::

Operator Name:
Operating Mode:
Verdict:

EUT Information
PMT number:
Power Supply:

Full Spectrum

Radiated field strength emission in 3m distance
CETECOM GmbH Essen

FCC 15.205&15.209 & RSS Gen. Issue 5
horizontal/vertical

Humidity : 50%rH; Temperature: 20°C

TFra

TXRX 13.56 MHz

Passed

20-1-00636S18_C01
12V DC

Full Spectrum

60T
+ ECC15.209
50T
T ]
£ 40 + | $ 3 Y
S 1 *
=3
g
£ 307
© 1
>
]
20T
T 928,380000 MHz
40,246 dBuV/m
10T
0 ; ; ; ; ; ; ; ; ; —— |
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Final_Result
Frequency QuasiP Limit Margin Bandwidt | Heigh | Pol | Azimut | Corr. | SigPath | Pream | Trd Corr.
(MHz) eak (dBpVv/ (dB) h t h (dB/m) (dB) p (dB/m)
(dBuV/ m) (kHz) (cm) (deg) (dB)
m)
40.683000 36.84 40.00 3.16 120.000 | 105.0 | V 268.0 16.8 0.0 0.6 16.2
216.965000 40.93 46.00 5.07 120.000 | 1050 | V 198.0 12.0 0.0 14 10.6
271.205000 40.20 46.00 5.80 120.000 | 1050 | V 28.0 14.6 0.0 1.6 13.0
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1.4 Occupied Channel Bandwidth 99%
1.4.1 OBW_TX_S10_TnomVnom

Sodouy I
40.15:“' {4‘ k
,5g-ﬁu;\ P—— /\/\/ i
[ d LV VY A LA A A W T

l

-80 dByV- ”,
CF 13.560 320 39 MHz 1001 pts 50.0 Hz/ Span 500.0 Hz
2 Marker Table

M1 1 13.56032039 MHz 3435 dBuV Occ B 11.647166 945 Hz

m 13.560314 423 MHz 20.28 dBpV Occ Bw Centroid 13.560320 247 MHz

T2 13.560326 07 MHz 21.65 dBuV Occ Bw Freg Offset -0.143 266 341 Hz

Messuing.. NNNNNNNNN = U

09:36:44 22.10.2021

1.4.2 OBW_TXRX_S18_TnomVnom

-

I

-30 dBpV- // \\ /
Py Al AT -
i AN A A=Y AR AW A VAT AW DY
M A I A VB A A AR5 VAR A RN
MY v v w AIIRY
V
-80 dBy!
CF 13.560 415 MHz 1001 pts 50.0 Hz/ Span 500.0 Hz
2 Marker Table
M1 1 13.560414 MHz 35.80 dBuV Occ Bw 12.124900414 Hz
m 1 13.560 408 288 MHz 23.43 dBpV Occ Bw Centroid 13.560 414 35 MHz
T2 1 13.560420413 MHz 21.85 dBuV Occ Bw Freq Offset -0.649 870 425 Hz
T
11/15
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1.5 Frequenzy stability

Only reference and worst-case measurement diagrams are shown

1.5.1 Voltage variation

1.5.1.1 TnomVnom

10 dBpv

o L]

o // \

s / \/\\
A

\,E[‘;’?M VY WA/ VTV W DAY VT TV WANAT V)

[ ) [ i
50.0 Hz/ Span 500.0 Hz

-80 dBpV
CF 13.560 207 431 MHz 1001 pts
2 Marker Table

13.560297 431 MHz

Count
21020

13.560296 931 MHz 34.40 dBuV
ready [ S Pl

M1 1

11:37:54 22.10.2021

1.5.1.2 TnomVmin

) 2
! I VA A A VT AV

Span 500.0 Hz

-80 dBpV
1001 pts 50.0 Hz/

CF 13.560 297 431 MHz
2 Marker Table
13.560300 199 MHz

Count
210200

13.560299 931 MHz 34.38 dBuV
Ready [INNNENEEN] L e

M1 1

11:50:53 22.10.2021
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1.5.1.3 ThnomVmax

-10 dBuv

-20 dBy

-30 dBy

-40 dBpV

-50 dBpV

nf

Ay il
o

[ 171

ARRR

|

My AT AT

270 dBpv

i W\f

Span 500.0 Hz

-80 dBpV

1001 pts

50.0

Hz/

CF 13.560 297 431 MHz
2 Marker Table

M1 1

13.560300431 MHz

34.39 dBuV

Count

13.560299 959 MHz

Ready

. 210200
O nasa

11:39:41 22.10.2021

1.5.1.4 TnomV=13 V DC (worst case)

I

o -
-30 dBp \
-20 dBpV- \
-50 dBuV- f\/“/\/\ { \ /\
U g A \V/WW\W

AVAN TN

60 dBpuY—
\{ﬁ\a/v ; %\/ \W f\uA

“U“ i (VAR L
-80 dB[1V-
CF 13.560 297 431 MHz 1001 pts 50.0 Hz/ Span 500.0 Hz
2 Marker Table

M1 1 13.560309 921 MHz 34.36 dBuV Count 13.560309 913 MHz

reay DN e Ul
13/15
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1.5.2 Temperatur variation

1.5.2.1 VnomTnom

-10 dBpVv ‘ l

20 dBpV: } \

30 dBpV: f} \

-40 dBpV: {

Szdz“ A /\/\u \f (\f\m{\ AL AN Aen N
o V.\Wﬂ,ﬂlf AT AR H / Wﬂ/ ' \r\V( \Hu/ W'/ \v/ \uf\/ V/ [} \qU/ \‘/ VY

Span 800.0 Hz

-80 dBpV:
CF 13.560 4 MHz 1001 pts 80.0 Hz/

2 Marker Table

13.560 294 069 MHz

M1 1 13.560 293 706 MHz 3437 dBuV Count
Ready  DNENENNNN o PR

08:20:23 26.10.2021

1.5.2.2 VnomTmin at startup

-10 dBV:

-20 dBV

30 dBV:

v WA YV Y, ATV ~ n
mvw LA B | A VA AT VA ] LA AW AL A
V il VU v T o 1 V

—{ |

1 +

70d

80 dBpV
CF 13.560 27 MHz
2 Marker Table

1001 pts

13.559991 377 MHz

M1 1 13.559 992 677 MHz 34.40 dBuV Count
Ready (1[11]]1]] o R

15:05:46 26.10.2021
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1.5.2.3 VnomTmax at startup

-10 dBj

-20 dB,

-30d

-40d

S T
£ E E E E

-50 dBpV
anf)

AR AP A A\ AL /0 A O L0 4 AP

70 dpy V 7 f T
-80 dBpV-
CF 13.560 4 MHz 1001 pts 80.0 Hz/ Span 800.0 Hz
2 Marker Table
M1 1 13.560441 56 MHz 34.07 dBuV Count 13.560438 934 MHz
Ready  ENNEEENER = Ee

1.5.2.4 VnomT=80 °C at 10 min (worst case)

-10 dBj

P

-20d

-30d

-40d

S T S
T E E E E
= = <

NN HarMin A MW SV A WVV“NM\/\JWV\AWW\/VAW A \
TR TR I ERTL 1 AR

-80 dBpV
CF 13.5604 MHz 1001 pts 80.0 Hz/

2 Marker Table
M1 1 13.56074206 MHz 33.32 dBuV Count

Span 800.0 Hz

13.560 741 860 MHz
Ready  NNNNNNNEN 5 e

End Of Annex 1
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