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Annex 1 to Test Report 16-1-0032501T20a, Page 3 of 48

1. Measurement diagrams of emission test
1.1. Diagrams of radiated field strength emissions, 9kHz to 30 MHz (Diagram group 02)

CETECOM"
L

2.01_Power_Measurement_125KHz_lying _Position||1

Test description:

Test site and distance:
Version of Testsoftware:
Distance correction:
Technical Data:

Rec. antenna (pre-scan):

Date: 18.08.2016

Page 1 of 3

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

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

Used filter: bypass
Test specification: FCC 15.205 § 15.209; RSS-Gen: Issue 4
Operator: HLa
Operating conditions: TX-on at 125KHz
Power during tests: 5V DC
Comment 1: --
Comment 2: with Tag
EUT Information
Manufacturer: Huf Tools GmbH
EuT: Keywriter Prod
HW Version: Rev.1
SW Version: 125kHz
Serial Number: 201629-Testsample 004
Connected Interfaces: USB
Power Supply: 5vDC
Comments: -
60T
40T
T ECC15.209: Magnetic Flield
E 20t
>
= 4
[oa)
©
e 07
) 1
>
et
-2071 *
T »
-4071
115 120 125 130 135
Frequency in kHz
Final_Result
Frequency RMS Limit Margi | Meas. | Bandwidt | Heigh | Pol | Azimut | Corr.
(MHz) (dBpV/m | (dBpV/m n Time h t h (dB)
) ) (d@B) | (ms) (kHz) (cm) (deg)
0.125080 -30.40 25.66 | 56.05 | 1000.0 0.200 | 100.0 | V 124.0 | -59.9

2.05_Power_Measurement_125KHz_standing_Position||1
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Annex 1 to Test Report 16-1-0032501T20a, Page 4 of 48

EUT Information

CETECOM

Manufacturer: Huf Tools GmbH
EuT: Keywriter Prod
HW Version: Rev.1
SW Version: 125kHz
Serial Number: 201629-Testsample 004
Connected Interfaces: USB
Power Supply: 5vDC
Comments: -
60T
401
T ECC15.209:- Magnetic Flield
E 20t
>
= 4
oa)
o
g 07
© 1
G *
- 20t
T L
-401
115 120 125 130 135
Frequency in kHz
Final _Result
Frequency RMS Limit Margi | Meas. | Bandwidt | Heigh | Pol | Azimut | Corr.
(MHz) (dBpV/m | (dBpV/m n Time h t h (dB)
) ) (dB) (ms) (kHz) (cm) (deg)
0.125080 -31.82 25.66 | 57.47 | 1000.0 0.200 | 100.0 | V 108.0 | -59.9
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Diagram No. 2.06_Power_Measurement_134KHz_standing_Position

Date: 19.08.2016 Page 1of 1

Test description: Magnetic Field Strength Measurement related to 30/300 m distance
Test site and distance: Ref.-Nr. 441 Semi Anechoic Room (SAR) with 3 m measurement distance
Version of Testsoftware: EMC32 Vv9.25.0

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 specification: FCC 15.205 § 15.209; RSS-Gen: Issue 4

Operator: AFr

Operating conditions: TX-on at 134KHz

Power during tests: 5vV DC

EUT Information

Manufacturer: Huf Tools GmbH

EuT: Keywriter Prod

HW Version: Rev.1

SW Version: 134kHz

Serial Number: 201629-Testsample 004
Connected Interfaces: uUsB

Power Supply: 5vDC

Comments: -

Full Spectrum

60T
401
£ T ECC15.209 "Magnhetic Fiield
Z 207
m =+
©
s OF
5 4
o 20T *
— ——
40F *
125 130 135 140 145
Frequency in kHz
Final_Result
Frequency RMS Limit Margi | Meas. | Bandwidt | Heigh | Pol | Azimut | Corr.
(MHz) (dBuV/m | (dBpV/im n Time h t h (dB)
) ) (dB) | (ms) (kHz) (cm) (deg)
0.134600 -35.98 25.02 | 61.00 | 1000.0 0.200 | 100.0 | V 111.0 | -59.7

(continuation of the "Final_Result" table from column 16 ...)

Frequency Comment
(MHz)
0.134600 | 08:37:44 - 19.08.2016
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Annex 1 to Test Report 16-1-0032501T20a, Page 6 of 48

Diagram No. 2.07_Power_Measurement_134KHz_laying_Position

Date: 19.08.2016 Page 1of 1

Test description: Magnetic Field Strength Measurement related to 30/300 m distance
Test site and distance: Ref.-Nr. 441 Semi Anechoic Room (SAR) with 3 m measurement distance
Version of Testsoftware: EMC32 v9.25.0

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 specification: FCC 15.205 § 15.209; RSS-Gen: Issue 4

Operator: AFr

Operating conditions: TX-on at 134KHz

Power during tests: 5vV DC

EUT Information

Manufacturer: Huf Tools GmbH

EuT: Keywriter Prod

HW Version: Rev.1

SW Version: 134kHz

Serial Number: 201629-Testsample 004
Connected Interfaces: USB

Power Supply: 5vDC

Comments: -

Full Spectrum

60T
401
E T FCC15:209 " Magnetic Flield
> 20T
=
@ 4
©
e 07
§ 4
g 201 *
®
-401
125 130 135 140 145
Frequency in kHz
Final_Result
Frequency RMS Limit Margi | Meas. | Bandwidt | Heigh | Pol | Azimut | Corr.
(MHz) (dBuV/m | (dBpV/im n Time h t h (dB)
) ) (dB) | (ms) (kHz) (cm) (deg)
0.134600 -33.63 25.02 | 58.65 | 1000.0 0.200 | 100.0 | V 119.0 | -59.7

(continuation of the "Final_Result" table from column 16 ...)

Frequency Comment
(MHz)
0.134600 | 08:58:56 - 19.08.2016
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L

Diagram No. 2.01_Spurious_Emission_125KHz_laying_position

Test description:

Test site and distance:
Version of Testsoftware:
Distance correction:
Technical Data:

Rec. antenna (pre-scan):

Used filter:
Test specification:

Operator:

Operating conditions:
Power during tests:
Comment 1:
Comment 2:

EUT Information
Manufacturer:
EuT:

HW Version:

SW Version:

Serial Number:
Connected Interfaces:
Power Supply:
Comments:

Level in dBuV/m

_3 0._

117,080 kHz
24,781 dBuV/m

v

Date: 18.08.2016

Page 1 of 3

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

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

HLa

TX-on at 134KHz

5V DC

Channel low/middle/high
with Tag

Huf Tools GmbH
Keywriter Prod

Rev.1

134kHz
201629-Testsample 004
uUsB

5vDC

Full Spectrum

125,080 kHz
-22,725 dBpV/m

A\

FCCci15.209 Magnetic Fleld

21,814000 MH|z
16,141 dBuV/m

CETECOM_TR16_1_0032501T20a-Annex1
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Diagram No. 2.02_Spurious_Emission_125KHz_standing_position

Test description:

Test site and distance:
Version of Testsoftware:
Distance correction:
Technical Data:

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

Test specification:

Operator:

Operating conditions:
Power during tests:
Comment 1:
Comment 2:

EUT Information
Manufacturer:
EuT:

HW Version:

SW Version:

Serial Number:
Connected Interfaces:
Power Supply:
Comments:

Date: 18.08.2016  Page 1 of 3

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

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

HLa

TX-on at 134KHz

5V DC

Channel low/middle/high
with Tag

Huf Tools GmbH
Keywriter Prod

Rev.1

134kHz
201629-Testsample 004
uUsB

5vDC

Full Spectrum

FCC15.209 Maghnetic Fileld

v
E
S
=3
=
©
e OF
§ + 23,430000 MHz
8 o 125,080 kHz 15,682 dBuV/m
117,160 kHz -20,825 dBuV/m
>0425,579 dBuV/m ¥
1 v
30t
40t
507
9k 20 30 50 100k 200300 500 1M 2M 3M 5M 10M 20 30M
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Diagram No. 2.03_Spurious_Emission_134KHz_lying_position

Test description:

Test site and distance:
Version of Testsoftware:
Distance correction:
Technical Data:

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

Test specification:

Operator:

Operating conditions:
Power during tests:
Comment 1:
Comment 2:

EUT Information
Manufacturer:
EuT:

HW Version:

SW Version:

Serial Number:
Connected Interfaces:
Power Supply:
Comments:

Date: 18.08.2016  Page 1 of 5

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

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

HLa

TX-on at 134KHz

5V DC

Channel low/middle/high
with Tag

Huf Tools GmbH
Keywriter Prod

Rev.1

134kHz
201629-Testsample 004
uUsB

5vDC

Full Spectrum

FCC15.209 Magnetic Field

v
IS
S 10t
1 ——
)
o
e 07
? 4 16,818000 MHz
3 10t 15,020 dBpV/m
i 134,600 kH z
17,240 kHz -23,881 dBpV/m
-20127,846 dBuV/m v
T v
-30T
-40f
507
9k 20 30 50 100k 200300 500 1M 2M 3M 5M 10M 20 30M
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Diagram No. 2.04_Spurious_Emission_134KHz_standing_position

Test description:

Test site and distance:
Version of Testsoftware:
Distance correction:
Technical Data:

Rec. antenna (pre-scan):

Used filter:
Test specification:

Operator:

Operating conditions:
Power during tests:
Comment 1:
Comment 2:

EUT Information
Manufacturer:
EuT:

HW Version:

SW Version:

Serial Number:
Connected Interfaces:
Power Supply:
Comments:

Level in dBuV/m

-10t

-40f

-50T1

17,240 kHz

124,156 dBpV/m
20t

v

Date: 18.08.2016  Page 1 of 3

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

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

HLa

TX-on at 134KHz

5V DC

Channel low/middle/high
with Tag

Huf Tools GmbH
Keywriter Prod

Rev.1

134kHz
201629-Testsample 004
uUsB

5vDC

Full Spectrum

FCC15.209 Maghnetic Fileld

20,274000 MHz

134,600 kHz
~ 15.880 dBuV/
117,961 dBuV/m Hym

v
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Annex 1 to Test Report 16-1-0032501T20a, Page 11 of 48

1.2. Occupied bandwidth under temperature/voltage variations measurements
1.2.1. 125 kHz transmitter
1.2.1.1. Temperature variations

® * RBW 300 Hz Marker 1 [T1 ]
*VBW 1 kHz -16.27 dBuv
Ref 24 dBpv *Att 10 dB SWT 560 ms 125.096666667 kHz
-0 Offgset —98|dB OBW 16.775000000 kH=z
Temp [1 [T1 OBW]
—a9s50 aspv|EN
10 117.166664667 kHz
Temp |2 [Tl ORBW]
pance: I s amn

LVL
133.9416664667 kHz

—-10

—-20

—-30

--40 T

SRR, ™ T

3DB
T1,
DC

——-90

Center 125 kHz 5 kHz/ Span 50 kHz

Date: 24.0CT.2016 09:44:08

Diagram 1: OBW_125kHz_TnomVnom_FCC (reference at nominal conditions)

CETECOM_TR16_1_0032501T20a-Annex1
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Annex 1 to Test Report 16-1-0032501T20a, Page 12 of 48

® *RBW 300 Hz Marker 1 [T1 ]
* VBW 1 kHz -15.99 dBuv

Ref 24 dBuv *Att 10 dB SWT 560 ms 125.096666667 kHz

offdet -98|dB oBW 13.538333333 kHz
Temp |1 [T1 OBW]
-a3)31 aeuv|EN

—20

1o 118.548333333 kaAz
Temp [2 [T1 ORBW]
LVL

132.0866664¢667 kHz

—-10

L

--30 F
T1

——-40

ﬂ T2 3DB

R DC

T T

==Ll

p—
—
[
p—

——-90

Center 125 kHz 5 kHz/ Span 50 kHz

Date: 21.0CT.2016 15:32:39

Diagram 2: OBW_125kHz_M20_T1

CETECOM_TR16_1_0032501T20a-Annex1
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Annex 1 to Test Report 16-1-0032501T20a, Page 13 of 48

® *RBW 300 Hz Marker 1 [T1 ]
* VBW 1 kHz -15.99 dBuv

Ref 24 dBuv *Att 10 dB SWT 560 ms 125.096666667 kHz

Offget —-98|dB OBW 15.0966664667 kHz
Temp [1 [T1 ORBW]

—as)22 asuv|IEN

—20

10 T17.701664667 Koz
Temp [2 [T1 ORBW]
LVL

132.798333333 kHz

—-10

——-20

—-30

3DB

Tﬂﬁﬂﬂm i | ol o
R i d
iUl | lw ¢ (M
|

| ik gt

e————1

——-90

Center 125 kHz 5 kHz/ Span 50 kHz

Date: 21.0CT.2016 15:34:19

Diagram 3: OBW_125kHz_M20_T2

CETECOM_TR16_1_0032501T20a-Annex1



Annex 1 to Test Report 16-1-0032501T20a, Page 14 of 48

@

Date:

* RBW 300 Hz

* VBW 1 kHz

Marker

1 [T1

1

-15.99 dBpv

CETECOM™
Lo

Ref 24 dBuv *Att 10 dB SWT 560 ms 125.096666667 kHz
| _Offger -oslap oBW 15.295009000 kHz
Temp [1 [T1 ORBW]
-52)91 aeuv|EN
10 117.626664667 KAz
Temp [2 [T1 ORBW]
. 4 o g
LVL
142.921664667 kHz
-_10
1
i
——20 k
- 30 &
——40
T2 3DB
pC

s

I

pr—

i

B | 1
[——90
Center 125 kHz 5 kHz/ Span 50 kHz

21.0CT.2016 15:37:19

Diagram 4: OBW_125kHz_M20_T3

CETECOM_TR16_1_0032501T20a-Annex1



CETECOM™
Lo

Annex 1 to Test Report 16-1-0032501T20a, Page 15 of 48

® *RBW 300 Hz Marker 1 [T1 ]
* VBW 1 kHz -15.99 dBuv

Ref 24 dBuv *Att 10 dB SWT 560 ms 125.096666667 kHz

offdet -98|dB OBW 15.630000000 kHz|
Temp [1 [T1 ORBW]
—a9)az asuv|IEN

—20

10 117.546664667 KAz
Temp [2 [T1 ORBW]
LVL

133.1766664¢667 kHz

—-10
——-20
—-30
——-40
3DB
T
DC
—-50

——-90

Center 125 kHz 5 kHz/ Span 50 kHz

Date: 21.0CT.2016 15:42:25

Diagram 5: OBW_125kHz_M20_T4

CETECOM_TR16_1_0032501T20a-Annex1
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Annex 1 to Test Report 16-1-0032501T20a, Page 16 of 48

® *RBW 300 Hz Marker 1 [T1 ]
* VBW 1 kHz -16.06 dBuv

Ref 24 dBuv *Att 10 dB SWT 560 ms 125.096666667 kHz

Offset —98|dB OBW 112.740009000 kHz|

20
Temp |1 [T1 OBW]

—a2)ss asuv|IEN

1o 115.001664667 KAz
Temp [2 [T1 ORBW]
LVL

131.7416664667 kHz

--10

i

y
——20 [
--30
L0 T f T2

F U 3DB
DC

{ ! .

Center 125 kHz 5 kHz/ Span 50 kHz

Date: 21.0CT.2016 10:36:30

Diagram 6: OBW_125kHz_P5_T1

CETECOM_TR16_1_0032501T20a-Annex1
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Annex 1 to Test Report 16-1-0032501T20a, Page 17 of 48

® *RBW 300 Hz Marker 1 [T1 ]
* VBW 1 kHz -16.05 dBuv

Ref 24 dBuv *Att 10 dB SWT 560 ms 125.096666667 kHz

offdet -98|dB oBW 16.076664667 kHz
Temp |1 [T1 OBW]
-51)as asuv|ENM

—20

10 117.473333333 kHz
Temp [2 [T1 ORBW]
LVL

133.550000000 kHz

—-10

|
|

i

——-40

ol |

3DB
DC

—
—
—
-
v

-90

Center 125 kHz 5 kHz/ Span 50 kHz

Date: 21.0CT.2016 10:38:19

Diagram 7: OBW_125kHz_P5_T2

CETECOM_TR16_1_0032501T20a-Annex1



Annex 1 to Test Report 16-1-0032501T20a, Page 18 of 48

® *RBW 300 Hz Marker 1 [T1 ]
* VBW 1 kHz -16.05 dBuv
Ref 24 dBuv *Att 10 dB SWT 560 ms 125.096666667 kHz
| —Offget -98ldB OBW 16.316664667 kHz
Temp [1 [T1 ORBW]
-46]59 dBpv
-10 117.345000000 kHz
Temp [2 [T1 ORBW]
193.661664667 kHz
--10
i
i
——20 k
--30 [ k
——40
T1 p R T2
A .
T lkqu “ﬂvl Il
[ i i t
t ol
[——90
Center 125 kHz 5 kHz/ Span 50 kHz

Date: 21.0CT.2016 10:41:19

Diagram 8: OBW_125kHz_P5_T3

CETECOM_TR16_1_0032501T20a-Annex1

CETECOM

LvVL

3DB
DC



CETECOM™
Lo

Annex 1 to Test Report 16-1-0032501T20a, Page 19 of 48

® *RBW 300 Hz Marker 1 [T1 ]
* VBW 1 kHz -16.05 dBuv

Ref 24 dBuv *Att 10 dB SWT 560 ms 125.096666667 kHz

offdet -98|dB oBW 16.448333333 kHz
Temp |1 [T1 OBW]
—a9)87 aeuv|IEN

—20

10 117.113333333 kHz
Temp [2 [T1 ORBW]
LVL

133.5616664¢667 kHz

—-10
——-20
—-30
——-40
3DB
1 DC
—-50

——-90

Center 125 kHz 5 kHz/ Span 50 kHz

Date: 21.0CT.2016 10:46:19

Diagram 9: OBW_125kHz_P5_T4

CETECOM_TR16_1_0032501T20a-Annex1
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Annex 1 to Test Report 16-1-0032501T20a, Page 20 of 48

® *RBW 300 Hz Marker 1 [Tl ]
+VBW 1 kHz -16.43 dBpv

Ref 24 dBuv *Att 10 dB SWT 560 ms 125.096666667 kHz
| _Offger -oslap oBw_13.96000¢000 kH=z
Temp [1 [T1 ofw)
—as5)6a asnv|EN
10

118.371664¢667 kHz
Temp |2 [T1 ORW]
M 4 "SPEES

132.331664¢4667 kHz

I o
- OH I [ 1 t gt l lll

- s t u
[——90
Center 125 kHz 5 kHz/ Span 50 kHz

Date: 21.0CT.2016 11:45:39

Diagram 10: OBW_125kHz_P35_T1

CETECOM_TR16_1_0032501T20a-Annex1



Annex 1 to Test Report 16-1-0032501T20a, Page 21 of 48

® * RBW 300 Hz
*VBW 1 kHz

Marker

1 [T1

-16.

]
44 dBuv

Ref 24 dBuv *Att 10 dB SWT 560 ms 125.096666667 kHz
- 20 Offget —-98|dB OBW 14.966664667 KkHz
Temp [1 [T1 ORBW]
—47192 dBuv
10 117.941664¢667 kHz
Temp |2 [T1 ORW]
anscr: I I P
12.908333333 kHz
—-10
|
——-20 E
——-30
——-40

T2

L1} l‘

——-90

Center 125 kHz 5 kHz/

Date: 21.0CT.2016 11:47:19

Diagram 11: OBW_125kHz_P35_T2

CETECOM_TR16_1_0032501T20a-Annex1
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Annex 1 to Test Report 16-1-0032501T20a, Page 22 of 48

® *RBW 300 Hz Marker 1 [Tl ]
+VBW 1 kHz ~16.47 dBpv

Ref 24 dBuv *Att 10 dB SWT 560 ms 125.096666667 kHz
20 Offset —98|dB OBW 15.13500¢0000 kH=z
Temp [1 [T1 ORBW]
—as)oo0 aenv|EN
10 117.868333333 kHz
Temp |2 [T1 ORW]
LVL
133.003333333 kHz
—-10
|
——-20 ‘\
——-30 &
——-40
T T2 3DB
DC
——-50 I
i f
O gt (et 11 q w
3

——-90

Center 125 kHz 5 kHz/ Span 50 kHz

Date: 21.0CT.2016 11:50:19

Diagram 12: OBW_125kHz_P35_T3

CETECOM_TR16_1_0032501T20a-Annex1
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Annex 1 to Test Report 16-1-0032501T20a, Page 23 of 48

® *RBW 300 Hz Marker 1 [Tl ]
* VBW 1 kHz =16

.49 dBuv
Ref 24 dBpv *Att 10 dB SWT 560 ms 125.096666667 kHz
| ,_Offder -o98ldp OBW_ 14.965004000 kHz
Temp |1 [T1 OBW]
—as)os aenv|IEN
10

117.965003000 kH=z

Temp |2 [T1 ORW]
anscs] '

-o sclog an.

132.93000¢000 kH=z

|
——-20 E

|
WA"‘ M Ll

——-50

i 1. t rlq l\! lﬂfw
=707 [ !‘
--80
[——90
Center 125 kHz 5 kHz/ Span 50 kHz

Date: 21.0CT.2016 11:55:19

Diagram 13: OBW_125kHz_P35_T4
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® *RBW 300 Hz Marker 1 [Tl ]
* VBW 1 kHz -17.64 dBuv

Ref 24 dBpvV *Att 10 dB SWT 560 ms 125.096666667 kHz
| —Q_ffget —081dB OBW 13.96000¢000 kHz
Temp |1 [T1 OFW]
-a7)s8s asuv|IEN
1o T]8.0316694667 kHz
Temp |2 [T1 ORW]
LVL
141.991664667 kHz
--10
i
——-20 1
--30
——40

Sl (0 s =

—

m

———
=
=—

=iy

——-90

Center 125 kHz 5 kHz/ Span 50 kHz

Date: 21.0CT.2016 13:06:39

Diagram 14: OBW_125kHz_P50_T1

CETECOM_TR16_1_0032501T20a-Annex1
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® *RBW 300 Hz Marker 1 [Tl ]
* VBW 1 kHz —-17.62 dBuv

Ref 24 dBuv *Att 10 dB SWT 560 ms 125.096666667 kHz
| _Offger -oslap oBw 15.528334333 ku= l
Temp [1 [T1 ofw)
-—as)s6 asnv|IEN
10

11]7.51666¢667 kHz

Temp |2 [T1 ORW]

4 4 ap
- o SE=Pe

133.04500¢000 kH=z

—-10

——-20

—-30

I——— e

——-40

- T2 3DB
DC
—-50

—_—
—r—

Center 125 kHz 5 kHz/ Span 50 kHz

Date: 21.0CT.2016 13:08:19

Diagram 15: OBW_125kHz_P50_T2
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® *RBW 300 Hz Marker 1 [Tl ]
* VBW 1 kHz -17.64 dBuv

Ref 24 dBpv *Att 10 dB SWT 560 ms 125.096666667 kHz
o Offset —98|dB OBW 15.806664667 KkHz
Temp [1 [T1 ORBW]
—a7)90 aenv|EN
10 117.31500¢000 kHz
Temp |2 [T1 ORW]
anscr: I I P PO
LVL
133.121664667 kHz
—-10
—-20
——-30
—-40
3DB
DC
——-50

=

--80 { t
--920
Center 125 kHz 5 kHz/ Span 50 kHz

Date: 21.0CT.2016 13:11:19

Diagram 16: OBW_125kHz_P50_T3
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® *RBW 300 Hz Marker 1 [Tl ]
* VBW 1 kHz -17.67 dBuv

Ref 24 dBuv *Att 10 dB SWT 560 ms 125.096666667 kHz
| _Offger -oslap oBwW 1[5.33166¢667 knz l
Temp [1 [T1 ofw)
-51)58 asnv|EN
10

117.20500¢000 kH=z
Temp |2 [T1 ORW]
M 4 56—apr

132.536664¢4667 kHz

—-10

——-20

—-30

Wﬂ\ A [ W ant -
' u{'ﬂ [
[La] 13 [~ [ ﬁ

E————

,__,.
—_—

——-90

Center 125 kHz 5 kHz/ Span 50 kHz

Date: 21.0CT.2016 13:16:19

Diagram 17: OBW_125kHz_P50_T4
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Annex 1 to Test Report 16-1-0032501T20a, Page 28 of 48

1.2.1.2. Voltage variations

%

Date:

* RBW 300 Hz Marker 1 [T1 ]
* VBW 1 kHz -15.39 dBuv
Ref 24 dBpv * Att 10 dB SWT 560 ms 125.096666667 kHz
L 2o Offget —-98|dB OBW 16.6066664667 kHz
Temp |1 [Tl OBW]
—47]53 aBpv
1o 117.236666667 Kkiz
Temp [2 [T1 ORBW]
S 44100 aps
133.843333333 kHz
—-10 1
——-20 i\
——-30 \
——40 t T
L oo ¢ M It [W W‘
A
‘ ) [ i
-70 1 T
——-80
——-90
Center 125 kHz 5 kHz/ Span 50 kHz

24.0CT.2016 09:42:51

Diagram 18: OBW_125kHz_TnomVmax_FCC

CETECOM_TR16_1_0032501T20a-Annex1
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@

Date:

* RBW 300 Hz Marker 1 [T1 ]
* VBW 1 kHz -17.23 dBuv
Ref 24 dBuv * Att 10 dB SWT 560 ms 125.096666667 kHz
20 Offget —-98|dB OBW 17.4716664¢667 kHz
Temp [1 [T1 ORBW]
—48]19 dBpv
10 116.673333333 kaz
Temp [2 [T1 ORBW]
o 45le1 apy
134.145000000 kH=z
—-10
L
——20
——-30 J ‘
——40
T4
i AL L .
-50 ‘ l‘] T R !lx
- M’ ra A
tt {
—-70 !
—-80
[——90
Center 125 kHz 5 kHz/ Span 50 kHz

24.0CT.2016

09:45:32

Diagram 19: OBW_125kHz_TnomVmin_FCC

CETECOM_TR16_1_0032501T20a-Annex1
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1.2.2. 134 kHz transmitter
1.2.2.1. Temperature variations

CETECOM

@ * REW 300 Hz Marker 1 [T1 1]
*VBW 1 kHz -18.49 dBpv
Ref 22.5 dBpv *Att 10 dB SWT 560 ms 134.616666667 kHz
- 20— f et — 2
Temp |1 [T1 ORBW]
. -32{01 aspv|ENM
144.30666¢667 kHz
Temp [2 [T1 OBW]
pozces B S ~32]92 dBpv
LVL
144.968333333 kHz
-_10
1
--20 b
o
——-30
v
- 40
3DB
DC
--s0
)
--70 "kdl
L oo il
——90

Center 134 kHz 5 kHz/

Date: 24.0CT.2016 11:22:28

Span 50 kHz

Diagram 20: OBW_134kHz_TnomVnom_FCC (reference at nominal conditions)
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® *RBW 300 Hz Marker 1 [T1 ]
* VBW 1 kHz -18.38 dBuv

Ref 22.5 dBuv *Att 10 dB SWT 560 ms 134.616666667 kHz
—20 pumm = = S—aE B +
Temp [1 [T1 ORBW]
. -32157 asuv|IEN
134.25500¢000 kHz
Temp [2 [T1 ORBW]
= o ~32]65 dBpv
LVL
144.916664667 kHz
--10
1
--20 F
B P2
-30 =
--40
3DB
Dt
--50 c
--60
--70
--80 ﬁ 1 i
20 T t T T
Center 134 kHz 5 kHz/ Span 50 kHz

Date: 21.0CT.2016 15:19:49

Diagram 21: OBW_134kHz_M20_T1
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® *RBW 300 Hz Marker 1 [T1 ]
* VBW 1 kHz -18.36 dBuv

Ref 22.5 dBuv *aAtt 10 dB SWT 560 ms 134.616666667 kHz
—20 p = = S—as e=3 +
Temp |1 [T1 OBW]
N -32)66 asuv|IEN
144.258333333 kHz
Temp [2 [T1 ORBW]
B o ~32]70 aBpv
LVL
144.920009000 kHz
10
1
N ¥
L ., >
B v
40
3DB
—_50 DC
-0
- 70
AT
--80 i I
W%#““M‘Mw et e “MMWMWW&A
- o0

Center 134 kHz 5 kHz/ Span 50 kHz

Date: 21.0CT.2016 15:21:29

Diagram 22: OBW_134kHz_M20_T2

CETECOM_TR16_1_0032501T20a-Annex1
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® *RBW 300 Hz Marker 1 [T1 ]
* VBW 1 kHz -18.35 dBuv

Ref 22.5 dBpv * Att 10 dB SWT 560 ms 134.616666667 kHz
—20 ffyet— S B 3
Temp |1 [T1 OBW]
. -32)67 asuv|IEN
134.260000000 kH=z
Temp [2 [T1 ORBW]
= o ~32]64 dBpv
LVL
134.921664¢667 kHz
——-10
1
——-20 z
L <o 2
v
——-40
3DB
D
——-50 <
——-60
—-70
—-po
Center 134 kHz 5 kHz/ Span 50 kHz

Date: 21.0CT.2016 15:24:29

Diagram 23: OBW_134kHz_M20_T3
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® *RBW 300 Hz Marker 1 [T1 ]
* VBW 1 kHz -18.34 dBuv

Ref 22.5 dBpv * Att 10 dB SWT 560 ms 134.616666667 kHz
—20 ffyet— S B 3
Temp |1 [T1 OBW]
. -32)62 asuv|IEN
134.261664¢667 kHz
Temp [2 [T1 ORBW]
= o ~32]65 dBpv
LVL
134.923333333 kHz
——-10
1
——-20 x
L <o 2
v
——-40
3DB
D
——-50 <
——-60
—-70
- _so I [@1
——-90
Center 134 kHz 5 kHz/ Span 50 kHz

Date: 21.0CT.2016 15:29:30

Diagram 24: OBW_134kHz_M20_T4

CETECOM_TR16_1_0032501T20a-Annex1



CETECOM"
YR

Annex 1 to Test Report 16-1-0032501T20a, Page 35 of 48

® *RBW 300 Hz Marker 1 [T1 ]
* VBW 1 kHz -18.49 dBuv

Ref 22.5 dBpV *Att 10 dB SWT 560 ms 134.616666667 kHz
—20 p = = S—as B +
Temp |1 [T1 OBW]
N -33)05 asuv|IEN
144.303333333 kHz
Temp [2 [T1 ORBW]
B o —32]77 aBpv
LVL
134.965009000 kHz
--10
1
. b
30 2
-—40
3DB
—_50 DC
-—co
L 1{¥
—-80 '3 K ‘m‘ﬂ

—-90

Center 134 kHz 5 kHz/ Span 50 kHz

Date: 24.0CT.2016 11:12:43

Diagram 25: OBW_134kHz_P5_T1

CETECOM_TR16_1_0032501T20a-Annex1
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® *RBW 300 Hz Marker 1 [T1 ]
* VBW 1 kHz -18.49 dBuv

Ref 22.5 dBpv *Att 10 dB SWT 560 ms 134.616666667 kHz
—20 pumm = = S—aE B +
Temp [1 [T1 ORBW]
. -33)02 asuv|IEN
144.305009000 kHz
Temp [2 [T1 ORBW]
= o ~3283 dBpv
LVL
134.96666¢667 kHz
--10
1
20 b
T
30 :
v
-—40
3DB
- pC
-—co
-—70
_78§ A WJ{‘A “\{R{‘l
o0

Center 134 kHz 5 kHz/ Span 50 kHz

Date: 24.0CT.2016 11:14:27

Diagram 26: OBW_134kHz_P5_T2
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® *RBW 300 Hz Marker 1 [T1 ]
* VBW 1 kHz -18.49 dBuv

Ref 22.5 dBpv *Att 10 dB SWT 560 ms 134.616666667 kHz

Temp |1 [T1 OBW]
-33J01 asuv|IEN

10
134.305000000 kHz
Temp [2 [T1 ORBW]
pazces B S8 ~32]94 daBpv
LVL
144.968333333 kHz
--10
1
--20 b
. T
30 7
--40
3DB
D
--50 c
--60

_: Aoraren [ Mk ﬂ“ﬁ MW
e Wt ‘WMW oty ety

——-90

Center 134 kHz 5 kHz/ Span 50 kHz

Date: 24.0CT.2016 11:17:28

Diagram 27: OBW_134kHz_P5_T3
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® *RBW 300 Hz Marker 1 [T1 ]
* VBW 1 kHz -18.49 dBuv

Ref 22.5 dBpv * Att 10 dB SWT 560 ms 134.616666667 kHz
—20 ffyet— S B 3
Temp [1 [T1 ORBW]
. -32)91 asuv|IEN
134.3066664667 kHz
Temp [2 [T1 ORBW]
= o ~32]92 dBpv
LVL
134.968333333 kHz
——-10
1
——-20 X
. iy
30 #7
——-40
3DB
- _so DC
——-60
--70 "kdl
L oo K g
——-90
Center 134 kHz 5 kHz/ Span 50 kHz

Date: 24.0CT.2016 11:22:28

Diagram 28: OBW_134kHz_P5_T4
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® * RBW 300 Hz Marker 1 [T1 ]
*VBW 1 kHz -18.61 dBpvV

Ref 22.5 dBpv *Att 10 dB SWT 560 ms 134.616666667 kHz

-o0—of et St s S
Temp |1 [T1 OFW]
-33J01 asuv|IEN
144.301664667 kHz
Temp |2 [T1 OBW]

E== o —33]12 dBpv

33333 kHz

—10

—-10

—-20

—-30

——-40

3DB
DC

—-50

—-60

——-70

Tl

--90 T

Center 134 kHz 5 kHz/ Span 50 kHz

Date: 21.0CT.2016 11:33:03

Diagram 29: OBW_134kHz_P35_T1

CETECOM_TR16_1_0032501T20a-Annex1
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® *RBW 300 Hz Marker 1 [Tl ]
* VBW 1 kHz -18.62 dBuv

Ref 22.5 dBpv *Att 10 dB SWT 560 ms 134.616666667 kHz
—20 pumm = = S—aE = &6
Temp [1 [T1 OBW]
|, -33)09 asuv|IEN
144.305004000 kHz
Temp |2 [T1 ORW]
== o —33]04 daBpv
LVL
144.966664667 kHz
--10
1
--20 X
| T“
--40
3DB
DC
--50
--60
--70
df g ﬂﬁf Uw\
el e Ul Y L~
--90
Center 134 kHz 5 kHz/ Span 50 kHz

Date: 21.0CT.2016 11:34:43

Diagram 30: OBW_134kHz_P35_T2
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® *RBW 300 Hz Marker 1 [Tl ]
* VBW 1 kHz —-18.64 dBuv

Ref 22.5 dBpv *Att 10 dB SWT 560 ms 134.616666667 kHz

Temp |1 [T1 OBW]
-32)96 asuv|IEN
144.308333333 kHz
Temp |2 [T1 ORW]

== o —32]98 dBpv

134.97000¢000 kH=z

—10

—-10

—-20

—-30

——-40

3DB
DC

—-50

—-60

--70

- X

—-80 E q [ T

——-90

Center 134 kHz 5 kHz/ Span 50 kHz

Date: 21.0CT.2016 11:37:52

Diagram 31: OBW_134kHz_P35_T3
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® *RBW 300 Hz Marker 1 [Tl ]
* VBW 1 kHz -18.66 dBuv

Ref 22.5 dBpv *Att 10 dB SWT 560 ms 134.616666667 kHz

Temp |1 [T1 OBW]
-32183 asuv|IEN
144.311664667 kHz
Temp |2 [T1 ORW]

== o —33]02 dBpv

134.973333333 kHz

—10

—-10

—-20

— = B

—-30

——-40

3DB
DC

—-50

—-60

--70

ST AL

—-90

Center 134 kHz 5 kHz/ Span 50 kHz

Date: 21.0CT.2016 11:42:45

Diagram 32: OBW_134kHz_P35_T4
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® *RBW 300 Hz Marker 1 [Tl ]
+VBW 1 kHz -20.04 dBpV

Ref 22.5 dBpv *Att 10 dB SWT 560 ms 134.616666667 kHz
—20 pumm = = S—aE = &6
Temp (1 [T1 OHW]
-33]13 dBpv
[ 2 |
144.39000¢000 kHz
Temp |2 [T1 ORW]
== o —33]04 daBpv
LVL
135.051664667 kHz
--10
1
--20 ﬂ
--30 +—
f‘T
--40
3DB
DC
--50
--60
—-70 ff ﬁ
_i @UM i “M Wﬁvﬂfd WWWUM&P@I
20 1§ 1§ 13 L A [ U
Center 134 kHz 5 kHz/ Span 50 kHz

Date: 21.0CT.2016 12:55:39

Diagram 33: OBW_134kHz_P50_T1
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CETECOM™
-

® *RBW 300 Hz Marker 1 [Tl ]
*VBW 1 kHz -20.32 dBpv
Ref 22.5 dBpv *Att 10 dB 134.616666667 kHz
—20 pumm = = S—aE =
Temp |1 [T1 OBW]
—-32 )82 dBuv
|, BN
144.40000¢000 kHz
Temp |2 [T1 ORW]
== o —32]98 dBpv
LVL
5.061664667 kHz
--10
1
--20 {
ED) 2
Tt
--40
3DB
DC
--50
--60

. J&
. g oL A f fmmﬁflw

i i e

Date: 21.0CT.2016 12:57:19

Diagram 34: OBW_134kHz_P50_T2
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® *RBW 300 Hz Marker 1 [Tl ]
+VBW 1 kHz -20.54 dBpv

Ref 22.5 dBpv *Att 10 dB SWT 560 ms 134.616666667 kHz

Temp |1 [T1 OBW]
-33J01 asuv|EN
144.406664667 kHz
Temp |2 [T1 ORW]

== o —32]92 dBpv

—10

LVL
145.068333333 kHz
--10
1

--20 FL
—-_30 TT 2
--40

3DB

DC
--50
--60

I
. LA
NPT T TR

—-90

i

Center 134 kHz 5 kHz/ Span 50 kHz

Date: 21.0CT.2016 13:00:19

Diagram 35: OBW_134kHz_P50_T3
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® *RBW 300 Hz Marker 1 [Tl ]
+VBW 1 kHz -20.71 dBpv

Ref 22.5 dBpv *Att 10 dB SWT 560 ms 134.616666667 kHz

Temp |1 [T1 OBW]
-33)14 asuv|IEN
144.41000¢000 kHz
Temp |2 [T1 ORW]

== o —32]95 dBpv

—10

LVL
145.073333333 kHz
--10
1
--20 FL
- _30 o
TT
--40
3DB
DC
--50
--60

NPT WA L
etiple 0 P [ Nl gt

——-90
Center 134 kHz 5 kHz/ Span 50 kHz

Date: 21.0CT.2016 13:05:19

Diagram 36: OBW_134kHz_P50_T4
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1.2.2.2. Voltage variations

® * RBW 300 Hz Marker 1 [T1 ]
*VBW 1 kHz -17.91 dBpv

Ref 22.5 dBpv * Att 10 dB SWT 560 ms 134.616666667 kHz
—20 et S = -
Temp |1 [T1 OBW]
. -32/07 dBuv
134.318333333 kHz
Temp |2 [T1 OBW]
= o ~32]13 daBpv
LVL
134.978333333 kHz
——-10
1
—-20 x
r2
——-30
—-40
3DB
L oo DC
—-60
——70
B L1 1Y
-80 w rs [kl‘ NQ" 13
——-90
Center 134 kHz 5 kHz/ Span 50 kHz

Date: 24.0CT.2016 09:35:16

Diagram 37: OBW_134kHz_TnomVmax_FCC
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® *RBW 300 Hz Marker 1 [T1 ]
* VBW 1 kHz -19.51 dBuv

Ref 22.5 dBpv * Att 10 dB SWT 560 ms 134.616666667 kHz
—20 ffyet— S B 3
Temp |1 [T1 OBW]
. -33)69 asuv|IEN
134.313333333 kHz
Temp [2 [T1 ORBW]
= o ~33]76 dBpv
LVL
134.975000000 kH=z
——-10
1
——-20 !l
——-30 f
——-40
3DB
- _so DC
——-60
--70
. £ W Al [ﬁﬁ‘“
——-90
Center 134 kHz 5 kHz/ Span 50 kHz

Date: 24.0CT.2016 09:31:58

Diagram 38: OBW_134kHz_TnomVmin_FCC
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