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1 Measurement diagrams
1.1 Magnetic field measurements (9kHz < f < 30MHz)

2.01a_RSE_TX_ChLow_EUT_standing

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:

Power during tests:
Comment 1:

Comment 2:
Environmental Conditions::
EUT Setup:

Verdict:

EUT Information

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 5

Lor

TX, CW Mode, Ch low

1.5V DC (fully battery)

Channel low

EUT standing position

Humidity : 35%rH; Temperature: 20°C
1

Passed

PMT number: 20-1-01594S511_C01
Manufacturer; Spotta Ltd.
Serial number: S11_C01
Connected Interfaces: -
Power Supply: 1.5VDC
Comments: -
Full Spectrum
60T
404
| FCC15 209 Magnetic Field
£ 20 566000 MHz
>
=3 4 3,855 dBUVY m
o v
o
c 0t
% 1.17.080 kHz
& . {24636 dBuv/m
3 20t v
_40__
9k 20 30 50 100k 200 300 500 184 2 3 BM 10M 20 30m
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2.01b_RSE_TX_ChLow_EUT_laying

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:

Power during tests:
Comment 1:

Comment 2:
Environmental Conditions::
EUT Setup:

Verdict:

EUT Information

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 5

Lor

TX, CW Mode, Ch low

1.5V DC (fully battery)

Channel low

EUT laying position

Humidity : 35%rH; Temperature: 21°C
1

Passed

PMT number: 20-1-01594S11_C01
Manufacturer; Spotta Ltd.
Serial number: S11_C01
Connected Interfaces: -
Power Supply: 1.5V DC
Comments: -
Full Spectrum
60T
40+
1 FCC1H 209 Magnetic Fiald
£
S a0t
z
3
e 07
F>) -
4 20t
_40__
9k 20 30 50 100k 200 300 500 184 2 3 BN 10M 20 30m
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2.02a_RSE_TX_ChMid_EUT_standing

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:
Power during tests:
Comment 1:
Comment 2:

Environmental Conditions::

EUT Setup:
Verdict:

EUT Information
PMT number:
Manufacturer:

Serial number:
Connected Interfaces:
Power Supply:
Comments:

Levelin dBuV/m

1 17.080 kHz
124,331 dBuvim
T A\

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 5

Lor

TX, CW Mode, Ch Mid (908.5MHz)
1.5V DC (fully battery)

Channel Mid

EUT standing position

Humidity : 35%rH; Temperature: 20°C
1

Passed

20-1-01594S811_C01
Spotta Ltd.
$11_C01

1.5V DC

Full Spectrum

FCC15 209 Magnetic Field

456,000 kHz
29,707 dBpvim
v

PR lIR T
11,469 dBpVim - ¥

V.. 24 458000 MHz
19,266 dBLV/m

9k 20 30

CETECOM_TR20_1_0159401T01a_A1

100k 200300 500 1 M 3M
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2.02b_RSE_TX_ChMid_EUT_laying

Common Information

Test Description: Magnetic Field Strength Measurement related to 30/300 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 15.205 § 15.209; RSS-Gen: Issue 5

Operator: Lor

Operating Mode: TX, CW Mode, Ch Mid (908.5MHZ)

Power during tests: 1.5V DC (fully battery)

Comment 1: Channel Mid

Comment 2: EUT laying position

Environmental Conditions:: Humidity : 35%rH; Temperature: 20°C

EUT Setup: 1

Verdict: Passed:

EUT Information

PMT number: 20-1-01594S11_C01
Manufacturer; Spotta Ltd.

Serial number: S11_C01

Connected Interfaces: -

Power Supply: 1.5V DC
Comments: -

Full Spectrum

60T
40
| dagngtic Field
£ 1 12,899 dBuvEm
S 2 | cBug
= 1
8
s 07
3 1.17.080 kHz
T 5125074 B kH:
V-34.644 dBuv/m
I v
_40__
9k 20 30 &0 100k 200300 500 14 2M 3M BM 10h 20 30M
Freauency in Hz
Final_Result
Frequency MaxPeak Limit Margi | Meas. Time | Bandwidt | Pol | Azimut | Corr. Comment
(MHz) (dBuV/im) | (dBuV/m) n (ms) h h (dB/m)
16.110000 17.83 29.54 11.71 1000.0 9.000 | H 35.0 -0.1 | 09:10:00 - 13.01.2021
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2.03a_RSE_TX_ChHigh_EUT_standing

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:
Power during tests:
Comment 1:
Comment 2:

Environmental Conditions::

EUT Setup:
Verdict:

EUT Information
PMT number:
Manufacturer:
Connected Interfaces:
Power Supply:
Comments:

Levelin dBuV/m

-2 01 | 4

117,180 kHz
24.215 dBuv/m

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 5

Lor

TX-on, CW, Ch high (914.9MHz)

1.5V DC (fully battery)

Channel High

EUT standing position

Humidity : 35%rH; Temperature: 20°C
1

Passed

20-1-01594S811_C01
Spotta Ltd.

1.5V DC

Full Spectrum

FCC15 209 Magnetic Field

2,198000 MHz
1,811 dBpvim
¥

CETECOM_TR20_1_0159401T01a_A1
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Freauencv in Hz
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2.03b_RSE_TX_ChHigh EUT laying

Common Information

Test Description: Magnetic Field Strength Measurement related to 30/300 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 15.205 § 15.209; RSS-Gen: Issue 5

Operator: Lor

Operating Mode: TX, CW Mode, Ch low

Power during tests: 1.5V DC (fully battery)

Comment 1: Channel High

Comment 2: EUT standing position

Environmental Conditions:: Humidity : 35%rH; Temperature: 20°C

EUT Setup: 1

Verdict: Passed

EUT Information

PMT number: 20-1-01594S11_C01
Manufacturer; Spotta Ltd.

Serial number: S11_C01

Connected Interfaces: -

Power Supply: 1.5V DC

Full Spectrum

60
50
40
30 FCC16 209 kMagnetic Field
20 R 4
£ 1.366000 MHz
& -0.362 dBuMim 24,986000 MHz
S g v 19,664 dBUW/ m
]
>
S 10T 97,160 kHz
oo 3818 dBUv/m
¥ 202,000 kHz
30 -35.1.70 dBUV my
v
-40 X
-50
9k 20 30 50 100k 200 300 500 1hA 2 3M BM 10k 20 30M
Frequencv in Hz
Critical_Freqs
Frequency MaxPeak Limit Margi | Meas. Time | Bandwidt | Pol | Azimut | Corr. Comment

(MHz) (dBuV/m) | (dBuVim) | n (ms) h h | (dB/m)

0.017160 -23.82 42.91 66.72 \ 305.0 -59.4 | 09:48:42 - 13.01.2021
0.052760 -37.74 33.15 | 70.89 \Y 125.0 60.5 | 09:48:45 -13.01.2021
0.458000 -30.04 1439 | 4443 \ 35.0 -51.6 | 09:48:49 - 13.01.2021
24.394000 19.37 2954 | 1047 \ 125.0 1.7 | 09:48:39 - 13.01.2021
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1.2 Electrical field measurements

1.2.1 Electrical field measurements 30MHz < f < 1GHz

3.03a_RSE_EFeld_TX_ChHigh_EUT_standing

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

Operation mode:

Operator Name:
Comment:

Operating Mode:
Environmental Conditions::
Operator:

Verdict:

EUT Information
PMT number:
Manufacturer:

Serial number:
Connected Interfaces:
Power Supply:
Comments:

Full Spectrum

Radiated field strength emission in 3m distance

CETECOM GmbH Essen

FCC 15.247&15.209 & RSS-247, Issue 2, RSS-Gen, Issue 5 (Intentional Radiator)
horizontal/vertical

TX, continuous

Lor

Channel no. high

TX, CW Mode

Humidity : 35%rH; Temperature: 20°C
Lor

Passed

20-1-01594S511_C01
Spotta Ltd.
S11_C01

1.5V DC

Full Spectrum

FCCT5. 204

| | 928 390000 MHz
37.483;dB UV m

()
=
!

T

Levelin dBuV/m

ro
=
!
T

1071

144,430000 MHz
14,749 dBpvim
A 4

1SM Band 9029 25MH

=]

50 G0 a0 100mM 200 300 400 800 00 1G
Frequencv in Hz
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Final Result
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Frequency QuasiP Limit Margin Bandwidt | Heigh | Pol | Azimut | Corr. | SigPath | Pream | Trd Corr.
(MHz) eak (dBuVvI (dB) h t h (dB/m) (dB) p (dB/m)
(dBuV/ m) (kHz) (cm) (deg) (dB)
m)
795.574000 29.58 46.00 16.42 120.000 | 3120 | V 238.0 25.2 0.0 3.1 221

(continuation of the "Final_Result" table from column 19 ...)

Frequency Raw Rec Comment
(MHz) (dBV)
795.574000 4.4 | 10:30:25 - 13.01.2021

CETECOM_TR20_1_0159401T01a_A1
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3.03b_RSE_EFeld TX_ChHigh EUT laying

Common Information

Test Description:
Test Site:

Test Standard:
Antenna polarisation:
Operation mode:
Operator Name:
Comment:

Operating Mode:

Environmental Conditions::

Operator:
Verdict:

EUT Information
PMT number:
Manufacturer:

Serial number:
Connected Interfaces:
Power Supply:
Comments:

Full Spectrum

Radiated field strength emission in 3m distance

CETECOM GmbH Essen

FCC 15.247&15.209 & RSS-247, Issue 2, RSS-Gen, Issue 5 (Intentional Radiator)

horizontal/vertical

TX, continuous

Lor

Channel no. high

TX, CW Mode, Ch high

Humidity : 35%rH; Temperature: 20°C
Lor

Passed

20-1-01594S11_C01
Spotta Ltd.
S11_C01

1.5V DC

Full Spectrum

0T
1 FCC1R DY
504
T [
an | 795 15000 BiMHz
§ 34,036 dBIV/m
= + v
g
c ot
g 1
= ond 145,290000 MHz
13,290 dBUV/m
T v
104
0 : . . , , SM Band 902-928MHz.
30M 50 60 80 100M 200 300 400 500 800 1G

CETECOM_TR20_1_0159401T01a_A1

Frequencv in Hz
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3.05a_RSE_TX_ChLow_EUT_standing

Common Information

Test Description:
Test Site:

Test Standard:
Antenna polarisation:

Operation mode:
Operator Name:
Comment:

Operating Mode:

Environmental Conditions::

Operator:
Verdict:

EUT Information
PMT number:
Manufacturer:

Serial number:
Connected Interfaces:
Power Supply:
Comments:

o
=
1
1

ol
=
!

T

(@ cetecom

Radiated field strength emission in 3m distance

CETECOM GmbH Essen

FCC 15.247815.209 & RSS-247, Issue 2, RSS-Gen, Issue 5 (Intentional Radiator)

horizontal/vertical

TX, continuous

Lor

Channel no. low

TX, CW Mode, Ch low

Humidity : 35%rH; Temperature: 20°C

Lor
Passed

20-1-01594S811_C01
Spotta Ltd.
S11_C01

1.5V DC

Full Spectrum

IR

|

L
]

(]
=
!

T

Levelin dBuV/m

ra
=
!
T

1071

795,48000&MHz

33.457 dB

451,.440000 MHz
25,044 dBpvym
A 4

H

N m

1SM Band,802:928M

50 60

CETECOM_TR20_1_0159401T01a_A1

80 100mM 200
Freauencv in Hz

300 400 500
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Test Description:
Test Site:

Test Standard:
Antenna polarisation:

Operation mode:
Operator Name:
Comment:

Operating Mode:

(@ cetecom

3.05b_RSE_TX_ChLow_EUT_laying

Common Information

Environmental Conditions::

Verdict:

EUT Information

Radiated field strength emission in 3m distance

CETECOM GmbH Essen

FCC 15.247815.209 & RSS-247, Issue 2, RSS-Gen, Issue 5 (Intentional Radiator)

horizontal/vertical

TX, continuous

Lor

Channel no. low

TX, CW Mode, Ch low

Humidity : 35%rH; Temperature: 20°C

Passed

PMT number: 20-1-01594S511_C01
Manufacturer; Spotta Ltd.
Serial number: S11_C01
Connected Interfaces: -
Power Supply: 1.5VDC
Comments: -
Full Spectrum
G0
4 FCC1.E.BOS
R0+
T I
e 40 792.480000iMHz
> 33.034 dBi/m
> |
3 ¥
c 30+
?>J 1
et 204 167790000 MHz
14,399 dBpY Y m
T ¥
10+
0 : : : - : : : :]E:M l?aa.r]d:BDE:—FJE?M e,
30 50 GO a0 100 200 300 400 &0O0 ao0n0 1G

CETECOM_TR20_1_0159401T01a_A1
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3.07a_RSE_TX_ChMiddle_EUT_standing

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

Operation mode:

Operator Name:
Comment:

Operating Mode:
Environmental Conditions::
Verdict:

EUT Information
PMT number:
Manufacturer:

Serial number:
Connected Interfaces:
Power Supply:
Comments:

Full Spectrum

60

Radiated field strength emission in 3m distance

CETECOM GmbH Essen

FCC 15.247815.209 & RSS-247, Issue 2, RSS-Gen, Issue 5 (Intentional Radiator)

horizontal/vertical

TX, continuous
Lor

Channel no. mid
TX, CW Mode

Humidity : 35%rH; Temperature: 20°C

Passed

20-1-01594S511_C01
Spotta Ltd.
S11_C01

1.5V DC

Full Spectrum

L
=

(]
=
!

T

Levelin dBuV/m

ra
=
!
T

10+

145,920000 MHz
16,695 dBPV/m

: 4

FCC15.03
|
795, 690000iMHz
34,010 dBYY Y m
¥
‘ Sk Band 90 2-928MHz;
300 400 500 800 1G

200
Frequencv in Hz
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Critical_Freqs
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CETECOM_TR20_1_0159401T01a_A1

Frequency MaxPeak Limit Margi | Meas.Time | Bandwidt | Heigh | Pol | Azimut | Corr. | SigPath
(MHz) (dBuV/im) | (dBuV/m) n (ms) h t h (dB/m) (dB)
145.920000 16.69 4350 | 26.81 182.0 | H 90.0 8.6 0.0
795.690000 34.01 46.00 | 11.99 105.0 | V 90.0 25.2 0.0

(continuation of the "Critical_Fregs" table from column 17 ...

Frequency Pream | Trd Corr. | Raw Rec Comment
(MHz) p (dB/m) (dBuV)

145.920000 1.1 75 8.1 | 13:00:22 - 13.01.2021
795.690000 3.1 221 8.8 | 13:00:12 - 13.01.2021

16/73
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3.07b_RSE_TX_ChMiddle_EUT_laying

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

Operation mode:

Operator Name:
Comment:

Operating Mode:
Environmental Conditions::
Operator:

Verdict:

EUT Information
PMT number:
Manufacturer:

Serial number:
Connected Interfaces:
Power Supply:
Comments:

Full Spectrum

Radiated field strength emission in 3m distance

CETECOM GmbH Essen

FCC 15.247&15.209 & RSS-247, Issue 2, RSS-Gen, Issue 5 (Intentional Radiator)
horizontal/vertical

TX, continuous

Lor

Channel no. mid

TX, CW Mode, Ch middle

Humidity : 35%rH; Temperature: 20°C
Lor

Passed

20-1-01594S811_C01
Spotta Ltd.
$11_C01

1.5V DC

Full Spectrum

FCC1E. BOS

| 795, 57000 0iMHz

(]
=
!

T

Levelin dBuV/m

ra
=
!
T

10+

33.805 dBUVYm
v

4

e , , 1SM Band 902:926MHz

50 B0 a0 100mM 200 300 400 &0ODO o0 1G
Freauencv in Hz
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Final_Result

Frequency QuasiP Limit Margin Bandwidt | Heigh | Pol | Azimut | Corr. | SigPath | Pream | Trd Corr.
(MHz) eak (dBuV/ (dB) h t h (dB/m) (dB) p (dB/m)
(dBuV/ m) (kHz) (cm) (deg) (dB)

m)
141.926000 6.60 43.50 36.90 120.000 | 136.0 | V 158.0 8.7 0.0 1.1 76
795.592000 29.57 46.00 16.43 120.000 | 199.0 | H 356.0 25.2 0.0 3.1 221
(continuation of the "Final_Result" table from column 19 ...)
Frequency Raw Rec Comment

(MHz) (dBuV)

141.926000 2.1 | 13:28:26 - 13.01.2021

795.592000 4.4 | 13:22:54 - 13.01.2021

CETECOM_TR20_1_0159401T01a_A1
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1.2.2 Band-Edge radiated

3.04a_BE_TX_ChHigh_EUT_standing

Common Information

Test Description: Radiated field strength emission in 3m distance
Test Site: CETECOM GmbH Essen
Test Standard: FCC 15.247815.209 & RSS-247, Issue 2, RSS-Gen, Issue 5 (Intentional Radiator)
Antenna polarisation: horizontal/vertical
Operation mode: TX, continuous
Operator Name: Lor
Comment: Channel no. high
Operating Mode: TXCW
Environmental Conditions: Humidity : 35%rH; Temperature: 20.7°C
Operator: Lor
Verdict: S11_C01 / Passed
Full Spectrum
M7t
110+
1004 =
T 914,885000 MHz
0T 98,070 dBpvim
g o7
S 1
o 70+
£ 1
©
g 607
T 928,300000 MH:z
50+ 44,00% dBUVAm
T v
40+
301
1?" : : : : : : | : IE‘.I-.--1: Band EIPE—B 28!-.-1=}— z,

901 905 910 918 520 925 5929
Freauencv in MHz
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3.04b_BE_TX_ChHigh EUT laying

Common Information

Test Description: Radiated field strength emission in 3m distance
Test Site: CETECOM GmbH Essen
Test Standard: FCC 15.247815.209 & RSS-247, Issue 2, RSS-Gen, Issue 5 (Intentional Radiator)
Antenna polarisation: horizontal/vertical
Operation mode: TX, continuous
Operator Name: Lor
Comment: Channel no. high
Operating Mode: X
Environmental Conditions: Humidity : 35%rH; Temperature: 20.7°C
Operator: Lor
Verdict: Sample S11_C01/ Passed
Full Spectrum
Mn7r
110+
100+ 914,866000 MHz
4 92,112 dBUVYm
v
90t
g BT
S 1
o 0+
£ +
©
E 60+
T 928356000 MH:z
50+ 43,748 dB v im
T v
40+
30+
1?“ : : | | : : : : |5—‘.r-...-1: Band EIPE—BEBI-.-!I}— z

901 905 910 918 520 925 5929
Freauencv in MHz
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3.06a_BE_TX_ChLow_EUT_standing

Common Information
Test Description:
Test Site:
Test Standard:
Antenna polarisation:
Operation mode:
Operator Name:
Comment:
Operating Mode:
Environmental Conditions:
Operator:
Verdict:

Full Spectrum

M7t
1101

Levelin dBuV/m
|
=

(=)

502, 288000 MHz
100 198,123 dBUv/m

2,008000 MHz
5013 0689 dBOv/m

Radiated field strength emission in 3m distance
CETECOM GmbH Essen

FCC 15.247&15.209 & RSS-247, Issue 2, RSS-Gen, Issue 5 (Intentional Radiator)
horizontal/vertical

TX, continuous

Lor

Channel no. low

TX, CW Mode

Humidity : 35%rH; Temperature: 20.7°C

Lor

Sample S11_C01/ Passed

Full Spectrum

40+

0t

LT , : : , , , IS Band 9p2-928MH:
901 905 910 915 320 4925 929

Final_Result

Freauencv in MHz

Frequency MaxPea Limit Margin Bandwidt | Heigh | Pol | Azimut | Corr. | SigPath | Pream | Trd Corr.
(MHz) k (dBpV/ (dB) h t h (dB/m) (dB) p (dB/m)
(dBuV/ m) (kHz) (cm) (deg) (dB)
m)
902.288000 97.88 46.00 -51.88 100.000 | 1050 | V 120.0 271 0.0 35 236

(continuation of the "Final_Result" table from column 19 ...)

Frequency Raw Rec Comment
(MHz) (dBpV)
902.288000 70.8 | 12:43:16 - 13.01.2021

CETECOM_TR20_1_0159401T01a_A1
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3.06b_BE_TX_ChLow_EUT_laying

Common Information

Test Description:
Test Site:
Test Standard:

Antenna polarisation:

Operation mode:
Operator Name:
Comment:

Environmental Conditions:

Operator:
Verdict:

Full Spectrum

M7t
110+

1001

Levelin dBuV/m
e |
L)

(=)

902, 26868000 MHz

3,073 dBUV/m
®

MO 1EE000 MHz

5dBpvim

Radiated field strength emission in 3m distance

CETECOM GmbH Essen

FCC 15.247&15.209 & RSS-247, Issue 2, RSS-Gen, Issue 5 (Intentional Radiator)
horizontal/vertical

TX, continuous

Lor

Channel no. low

Humidity : 35%rH; Temperature: 20.7°C

Lor

Sample S11_C01/ Passed

Full Spectrum

Final_Result

ISH, Banid 50 2-9 28MH 2
925

918
Frequencv in MHz

920

Frequency
(MHz)

MaxPea

(dBuV/ | m)

Limit
k (dBuV/

m)

Margin

Trd Corr.
(dB/m)

Bandwidt Pream
h

(kHz)

Azimut | Corr.
h (dB/m)
(deg)

Heigh | Pol Sig Path
t (dB)

p
(cm) (dB)

902.288000

92.94 46.00

-46.94

100.000 | 1170 | H 95.0 271 0.0 35 23.6

(continuation of the "Final_Result" table from column 19 ...)

Frequency
(MHz)

Raw Rec
(dBpv)

Comment

902.288000

65.8

12:26:10 - 13.01.2021

CETECOM_TR20_1_0159401T01a_A1
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3.08a_BE_TX_Hopping_EUT_standing

Common Information

Test Description: Radiated field strength emission in 3m distance

Test Site: CETECOM GmbH Essen

Test Standard: FCC 15.247815.209 & RSS-247, Issue 2, RSS-Gen, Issue 5 (Intentional Radiator)
Antenna polarisation: horizontal/vertical

Operation mode: TX, continuous, hopping mode

Operator Name: Lor

Comment: Channel numbers: 64 (hopping mode)

EUT SIN: S02 EMC(S11_C01)

Environmental Conditions: Humidity: 39%rH; Temperature: 20.6°C

Verdict: Sample S11_C01/ Passed

Full Spectrum
Full Spectrum

M7t
0Ta0 316000 MH:z
I S 914,972000 MHz
v 93,091 dBUV/m
T v
90+
g 807
S 1
a 4
£ 4 *
3
g T
928, 495000 MHz
50+ FCO1R 209 4392? dBLLWm
Ty 528, 045000 MMz
404807, 85200 %aHz 42 674 dBUM/m
142803 dBuv/m
304
LT : : : : , : ,15M Band 9)2-928MHz

901 905 910 915 520 4925 529
Frequencv in MHz

Final_Result

Frequency MaxPea Limit Margin Bandwidt | Heigh | Pol | Azimut | Corr. | SigPath | Pream | Trd Corr.

(MHz) k (dBpV/ (dB) h t h (dB/m) (dB) p (dB/m)
(dBpV/ m) (kHz) (cm) (deg) (dB)
m)

904.864000 41.76 46.00 4.24 100.000 | 231.0 | V 0.0 26.9 0.0 3.2 23.7

(continuation of the "Final_Result" table from column 19 ...)

Frequency Raw Rec Comment

(MHz) (dBuV)

904.864000 14.9 | 09:53:16 - 21.01.2021
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3.08b_BE_TX_Hopping_EUT_Laying

Common Information

Test Description: Radiated field strength emission in 3m distance

Test Site: CETECOM GmbH Essen

Test Standard: FCC 15.247&15.209 & RSS-247, Issue 2, RSS-Gen, Issue 5 (Intentional Radiator)
Antenna polarisation: horizontal/vertical

Operation mode: TX, continuous, hopping mode

Operator Name: Lor

Comment: Channel numbers: 64 (hopping mode)

EUT SIN S02 EMC ( S11_C01)

Environmental Conditions: Humidity: 39%rH; Temperature: 20.6°C

Verdict: Sample S11_C01/ Passed

Full Spectrum
Full Spectrum

Mm7r
1101

1316000 MHz
1%9%&,.7‘0 dBpY/m 914,944000 MHz

B8.887 dBuUV/m
90—+ v

Levelin dBuV/m
e |
=

T 928, 468000 MHz
50+ Focts A% 820 dBuvYm
-, 7 "V
a0+
927,992000 MHz
4021064000 MHz 41,472 dBuy/m
11,918 dBuV/m :

.

17 : : : : : : : IS f'-.-'1= Band EIP 2-9 ‘:ol'-.-'llf- .

901 905 910 918 520 925 5929
Freauencv in MHz
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1.3 Radiated field strength above 1GHz

Common Info
Test Description:
Test Site:

Test Standard:
Antenna polarisa
Operating Mode:
Operator:
Comment:
Comment2:

EUT Setup:
Verdict:

8.16a_RSE_TX_ChHigh_PWR_9dBm_S11

rmation

tion:

EUT Information

Radiated field strength emission in 3m distance
Fully Anechoic Chamber (FAC1) - EMC32 V10.50.0

FCC 15.247&15.209 Intentional Radiator / RSS-Gen, Issue 5

horizontal/vertical

TX, continuous, CW

Lor

Channel no. high

Humidity : 45%rH; Temperature: 20°C
1

Passed

PMT number: 20-1-01594511_C01
Manufacturer; Spotta Ltd.
Power Supply: Battery 1.5V DC
Comments: -
Full Spectrum
1100
1004
90+
= &80
% -+ HC 0.9k
E’ 7O
= el * *>
+ L
50+ .
40+
30 + 1
1G 2G 2.8G
Freauencv in Hz
Final_Result
Frequency MaxPeak | Average Limit Margi | Meas. Time | Bandwidt | Heigh | Pol | Azimut | Elevatio
(MHz) (dBuV/m) | (dBuV/im) | (dBuV/m) n (ms) h t h n
1829.800000 5740 - 100.0 | 1000.000 | 155.0 | V 93.0 90.0
1829.800000 60.86 - - 100.0 | 1000.000 | 155.0 | V 91.0 90.0
2744.720000 60.59 7400 | 1341 100.0 | 1000.000 | 155.0 | H 226.0 0.0
2744.720000 52.64 54.00 1.36 100.0 | 1000.000 | 155.0 | V 87.0 0.0

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

Frequency Corr. | SigPath | Pream | Trd Corr. | Raw Rec Comment
(MHz) (dB/m) (dB) p (dB/m) (dBuV)
1829.800000 33 6 0 27 — | 14:41:14 - 12.01.2021
1829.800000 33 6 0 27 - | 14:37:02 - 12.01.2021
2744.720000 38 7 0 31 - | 14:34:18 - 12.01.2021
2744.720000 38 7 0 31 - | 14:39:09 - 12.01.2021

CETECOM_TR20_1_0159401T01a_A1
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8.16b_RSE_TX_ChHigh_PWR_9dBm_S11

Common Information

Test Description:
Test Site:
Test Standard:

Band-Edge: Radiated Field Strength Emissions Emissions in 3m distance
Fully Anechoic Chamber (FAC1) - EMC32 V10.50.0
FCC 15.247&15.209 Intentional Radiator / RSS-Gen, Issue 5

Antenna polarisation: horizontal/vertical
Operating Mode: TX, CW Mode
Operator: Lor
Comment: Channel no. high=114.9MHz
Comment2: S11 (PWR:9dBm nominal)
EUT Setup: 1
Verdict: Passed
80T
75+ | FECTHE-fO L EK
0T
65 8.p34000000 GHz
T| 3.669600000 GH: 1639 dBvim
. &
B0T| "5ak 29 dBpvim | |5 489600000 Gilzn 4400000 GH:
e T 49.448 dBUV/men 585 dBUV/m
S 551 TF[ HEsRER A1 Xt |
3
3
c 504
©
B 451
40
BT 3 p5a60
i 40.8
30
8.234000000 GHz
o5 4 5.489600000 GHz 44,639 dBuv/m
37.708 dBpy/m 6.404400000 GHz
T 39,145 dBINVY m
20 } } } } } } } } } f } f } !
2.8 4 5 B 7 8 9 10
Frequency in GHz
Critical_Freqgs
Frequency MaxPeak | Average Limit Margi | Meas. Time | Bandwidt | Heigh | Pol | Azimut | Elevatio
(MHz) (dBuVim) | (dBuVim) | (dBupVim) | n (ms) h t h n
3659.600000 40.88 54.00 13.11 155.0 | V 42.0 0.0
3659.600000 52.62 74.00 21.38 155.0 | V 37.0 0.0
5489.600000 49.44 - - 155.0 | V 215.0 0.0
5489.600000 37.70 - - 155.0 | V 154.0 90.0
8234.000000 56.37 74.00 17.63 155.0 | H 114.0 0.0

(continuation of the "Critical_Fregs" table from column 16 ...)
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Corr. Comment

1] 10:52:30 - 12.01.2021
1 | 10:45:36 - 12.01.2021
7 | 10:47:37 - 12.01.2021
7 | 10:54:37 - 12.01.2021
14 | 10:49:54 - 12.01.2021
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8.17a_RSE_TX_ChMid_PWR_9dBm_S11

Common Information

Test Description:
Test Site:
Test Standard:

Antenna polarisation:

Operating Mode:
Operator:
Comment:
Comment2:

EUT Setup:
Verdict:

EUT Information

PMT number:
Manufacturer;
Power Supply:
Comments:

Full Spectrum

Radiated field strength emission in 3m distance

Fully Anechoic Chamber (FAC1) - EMC32 V10.50.0

FCC 15.247 (§15.249) &15.209 Intentional Radiator / RSS-Gen, Issue 5
horizontal/vertical

TX, continuous, CW

Lor

Channel no. mid

S11 (PWR:9dBm nominal)
1

Passed

20-1-01594S811_C01
Spotta Ltd.
Battery 1.5V DC

Full Spectrum

110
1004
90T
e 80+ :
= CCH G20 Ek
@ 70T
é B0 :: : -
3 ol *
| >
40
30T
20 ' i
1G 2G 2.8G
Frequency in Hz
Final_Result
Frequency MaxPeak | Average Limit Margi | Meas. Time | Bandwidt | Heigh | Pol | Azimut | Elevatio
(MHz) (dBuV/m) | (dBpV/im) | (dBuV/m) n (ms) h t h n
1817.000000 53.26 - 100.0 | 1000.000 | 155.0 | H 267.0 0.0
1817.000000 58.54 - - 100.0 | 1000.000 | 155.0 | H 265.0 0.0
2360.360000 56.07 7400 | 17.93 100.0 | 1000.000 | 155.0 | V 111.0 90.0
2725.520000 49.88 54.00 4.12 100.0 | 1000.000 | 155.0 | V 273.0 0.0
(continuation of the "Final_Result" table from column 16 ...)
Frequency Corr. | SigPath | Pream | Trd Corr. | Raw Rec Comment
(MHz) (dB/m) (dB) p (dB/m) (dBuV)
1817.000000 33 6 0 27 - | 14:00:40 - 12.01.2021
1817.000000 33 6 0 27 13:55:11 - 12.01.2021
2360.360000 36 6 0 30 13:57:55 - 12.01.2021
2725.520000 38 7 0 31 14:02:57 - 12.01.2021

CETECOM_TR20_1_0159401T01a_A1
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8.17b_RSE_TX_ChMid_PWR_9dBm_S11

Common Information

Test Description: Radiated Field Strength Emissions Emissions in 3m distance
Test Site: Fully Anechoic Chamber (FAC1) - EMC32 V10.50.0
Test Standard: FCC 15.247&15.209 Intentional Radiator / RSS-Gen, Issue 5
Antenna polarisation: horizontal/vertical
Operating Mode: TX CW Mode
Operator: Lor
Comment: Channel no. mid
Comment2: S11 (PWR:9dBm nominal)
EUT Setup: 1
Verdict: Passed

80T

751 | FECtE-fO K

0T

BT 8 176400000 GHz

5Y.678 dBUV/m
b0 1| 3, 68@00j0000 GH:
1| 534678 dBuvim T
o

Levelin dBuV/m

8,176400000 GHz
45,938 dBpvim

20 t t t t t t t t t t t t t i

41,936 dBpv/m

=l
[mn)
s
o
[=x]
=J
oo
(=)
—_
=

Freauencv in GHz

Critical_Freqgs

Frequency MaxPeak | Average Limit Margi | Meas. Time | Bandwidt | Heigh | Pol | Azimut | Elevatio
(MHz) (dBuVim) | (dBuV/im) | (dBuVim) n (ms) h t h n
3634.000000 41.93 54.00 12.07 - | 1550 | H 132.0 90.0
3634.000000 53.67 74.00 | 20.32 - | 1550 | H 131.0 90.0
8176.400000 45.93 54.00 8.07 - | 1550 | H 117.0 0.0
8176.400000 57.67 74.00 16.32 - | 1550 | H 117.0 0.0

(continuation of the "Critical_Fregs" table from column 16 ...)
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Corr. | SigPath | Pream | Trd Corr. | Raw Rec Comment
(dB/m) (dB) p (dB/m) (dBuV)
2 -31 0 33 51 | 11:43:21-12.01.2021
2 -31 0 33 52 | 11:36:43 - 12.01.2021
15 -25 0 40 39 | 11:41:22 - 12.01.2021
15 -25 0 40 43 | 11:34:45 - 12.01.2021

CETECOM_TR20_1_0159401T01a_A1
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8.18a_RSE_TX_ChLow_PWR_9dBm_S11

Common Information
Test Description:
Test Site:

Test Standard:
Antenna polarisation:
Operating Mode:
Operator:

Comment:
Comment2:

EUT Setup:

Verdict:

EUT Information
PMT number:
Manufacturer;
Power Supply:
Comments:

1197

110+
100+
a0+

a0

Radiated field strength emission in 3m distance

Fully Anechoic Chamber (FAC1) - EMC32 V10.50.0

FCC 15.247 &15.209 Intentional Radiator / RSS-Gen, Issue 5
horizontal/vertical

CW Mode

Lor

Channel no. Low

S11 (PWR:9dBm nominal)

1

Passed

20-1-01594S811_C01
Spotta Ltd.
Battery 1.5V DC

Full Spectrum

70T

Levelin dBuV/m

60T

50

a0+

29F

Final_Result

2G 2.8G

Frequencv in Hz

CETECOM_TR20_1_0159401T01a_A1

Frequency MaxPeak | Average Limit Margi | Meas.Time | Bandwidt | Heigh | Pol | Azimut | Elevatio

(MHz) (dBuVim) | (dBuV/im) | (dBuV/im) n (ms) h t h n

1804.600000 55.73 - - 100.0 | 1000.000 | 155.0 | H 268.0 0.0

1804.600000 60.09 - - 100.0 | 1000.000 | 155.0 | H 268.0 0.0

2706.920000 50.63 54.00 3.37 100.0 | 1000.000 | 155.0 | V 273.0 0.0
(continuation of the "Final_Result" table from column 16 ...)

Frequency Corr. | SigPath | Pream | Trd Corr. | Raw Rec Comment

(MHz) (dB/m) (dB) p (dB/m) (dBuV)

1804.600000 33 6 0 27 - | 13:20:29 - 12.01.2021

1804.600000 33 6 0 27 - | 13:18:33 - 12.01.2021

2706.920000 38 7 0 31 - | 13:22:44 - 12.01.2021
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8.18b_RSE_TX_ChLow_PWR_6dBm_S11

Common Information

Test Description: Radiated Field Strength Emissions Emissions in 3m distance
Test Site: Fully Anechoic Chamber (FAC1) - EMC32 V10.50.0
Test Standard: FCC 15.247 &15.209 Intentional Radiator / RSS-Gen, Issue 5
Antenna polarisation: horizontal/vertical
Operating Mode: TX, CW Mode
Operator: Lor
Comment: Channel no. low
Comment2: S11 (PWR:9dBm nominal)
EUT Setup: 1
Verdict: Passed
80T
75+ | ! HOT R S0 1F A
0T
BS T
so+l Bleobzoonoo &tz 5 41BED0O00D GHZ 5'5182292 ]”d”m””v?Hz
c ot 54,840 dBUY 80,243 dBLY/m : T M
£ J v FECHE-ROBLAY
s 55 [}
8
c 504
©
B 451
40
351
30
8,120800000 GHz
2573600000000 GHz § 413600000 GHz 46,526 dBUV/m
T 39850 dBuV/m 38,503 dBUV/m
20 } } } } } f } : : : : : t !
2.8 4 b 6 7 8 3 10
Freauency in GHz
Critical_Freqgs
Frequency MaxPeak | Average Limit Margi | Meas. Time | Bandwidt | Heigh | Pol | Azimut | Elevatio
(MHz) (dBuVim) | (dBuVim) | (dBupVim) | n (ms) h t h n
3609.200000 39.83 54.00 14.17 155.0 | V 212.0 0.0
3609.200000 54.84 74.00 19.16 155.0 | V 213.0 0.0
5413.600000 38.50 54.00 15.50 155.0 | V 164.0 90.0
5413.600000 50.24 7400 | 2375 155.0 | V 164.0 90.0
8120.800000 58.26 7400 | 1573 155.0 | H 119.0 0.0
8120.800000 46.52 54.00 747 155.0 | H 119.0 0.0

(continuation of the "Critical_Fregs" table from column 16 ...)
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Frequency Corr. | SigPath | Pream | Trd Corr. | Raw Rec Comment

(MHz) (dB/m) (dB) p (dB/m) (dBuV)

3609.200000 2 -31 0 33 51 | 12:33:33 - 12.01.2021
3609.200000 2 -31 0 33 53 | 12:26:49 - 12.01.2021
5413.800000 7 -29 0 36 38 | 12:35:39 - 12.01.2021
5413.800000 7 -29 0 36 43 | 12:28:52 - 12.01.2021
8120.680000 15 25 0 40 43 | 12:24:32 - 12.01.2021
8120.680000 15 -25 0 40 39 | 12:31:17 - 12.01.2021
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1.4 Spurious emission conducted (20/30dBc)
1.4.1 Channel Low

D10_20dBc_TX_ChLow_902_3MHz

® REW 100 kHz Marker 2z [TL1 ]
VEW 10 MHz ~47.12 dBm

Ref 20 dBm ALt 40 dp SWT 95 ms 119.713621795 MHz
20 Markgr 1 [T1]]
.28 dBn
aqz2.721209000 TVTTT,‘
10
0
=10 DI ~10.fzZ dbm
F-20
——30
r—40
F-50
Fi
-60
Start 150 kHz 90.985 MHz/ Stop 9210 MHz

Date: 14.JAN.2021 10:18:48
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D11_20dBc_Ch1_902_3MHz

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 10 MHz -26.79 dBm
Ref 20 dBm Attt 40 dB SWT 210 m=s 1.804520000 GHz
20
10
0
TDF
=10 DI ~10.fzZ dbm
F-20
1 3DB
v
F-30
F-40
F-50
< F°
-60
Start 910 MHz 209 MHz/ Stop 3 GHz
Date: 14.JAN.2021 10:27:17
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D12_20dBc_Ch1_902_3MHz

® *RBW 100 kHz Marker 1 [TL1 ]
*WBW 10 MH=z —43.79 dBm

Ref 20 dBm Attt 40 dB SWT 700 m= 8.216346154 GHz

10

TDF

=-10

D1 10.7T2 dbBm

F-20

3DB

F-30

F-40 T
v

SRETA SRR FTEN ARTY IWUWRNDN) TIMFTIY S STRY MY Y VAR YO F e Mowae

=50

|« F°
-60

Start 3 GHz 700 MHz/ Stop 10 GHz

Date: 14.JAN.2021 10:35:12

CETECOM_TR20_1_0159401T01a_A1 36/73



20-1-0159401T01a-A1

(@ cetecom

D13_20dBc_BW_CW_Ch1_902_3MHz

<§§> REW 100 kHz Marker 2 [T1
VBW 10 MH=z 9.28 deBm

Ref 20 dBm ATT 40 dB SWT 5 ms 902.300000000 MH=z

20 Markgr 1 [T1]]
—43 .30 dpBEm

902, 000000000 MH=z

|

F-&0

--70

Center 902.5 MHz 500 kHz/ Span 5 MHz

Date: 14.JAN.2021 10:43:30

Band-Edge conducted at low channel
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1.4.2 Channel Middle

D15_20dBc_BW_CW_ChMiddle_908_5MHz

® RBW 100 kHz Marker 1 [Tl ]
VBW 10 MH=z 9.26 dBm

Ref 20 dBEm ATt 40 dB SWT 5 ms 208.500000000 MH=Z
20
10

V ITEW|

EEED |

an

MMMWWWM M“WWWNMMWMMWM

F-&0

Center 908.5 MHz 500 kHz/ Span 5 MHz

Date: 14.JAN.2021 11:56:29

Reference carrier measurement
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D16_20dBc_BW_CW_ChMiddle_908_5MHz

® RBW 100 kHz Marker 2
VBW 10 MHz
Ref 20 dBm Attt 40 dB SWT 55 ms 260 .
20 Markgr 1 [T1]]
.31 dBEn
Lo 99, 080154000 MH
v IEW
=T |
=10 T —I10. 5 dBm
F-20
—-30
r-40
TRV ¥ WYRON LA;LMWW.WWWWWJ
F-50
F-c0
--70
Fi
-80
Start 150 kHz 90.985 MHz/ Stop 9210 MHz
Date: 14.JAN.2021 11:53:03
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D17_20dBc_BW_CW_ChMiddle_908_5MHz

<§§> RBW 100 kHz Marker 3 [T1
VBW 10 MHz 44
Ref 20 dBm ALt 40 dB SWT 210 m=
20 Markgr 1 [TL1][]
—-2¢.39 dBm
1o 1.817060000 cHz
Markgr Z [TL1]]
41.51 dBm
=10 T —I10. 5 dBm
F-20
1
A 4
F-30
a0 —
PR JTT UL IR RS TR PO I P JWWW«MMWWW“MM‘“ bl
F-50
F-c0
--70
|« F°
-80
Start 910 MHz 209 MHz/ Stop 3 GHz
Date: 14.JAN.Z2021 12:00:13
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D18_20dBc_BW_CW_ChMiddle_908_5MHz

<§§> REW 100 kHz Marker 1 [T1
VBW 10 MH=z —42 .84 dBm
Ref 20 dBm Att 40 dB SWT 700 ms 5. 336000000 GHz
20
1o
v IEW|
EEE |
=10 O —T10. ER 5T
F-20
F-30
--40
v
WWWMWWMWMWMMWWMMW&W
-50
--&0
--70
|« F:
-80
Start 3 GHz 700 MHz/ Stop 10 GHz
Date: 14.JAN.2021 12:04:41
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1.4.3 Channel High

D19_20dBc_ChHigh_914_9MHz

® REW 100 kHz Marker 1 [T1 ]
VBW 10 MH=z= cdBm

9.20

Ref 20 dBEm ATt 40 dB SWT 5 ms 2914.200000000 MH=zZ
20
10

V ITEW|

EEED |

=10 DT —I10.§ dem

B [

F-&0

Center 914.9% MHz 500 kHz/ Span 5 MHz

Date: 14.JAN.2021 12:24:23

Reference carrier measurement
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D20_20dBc_ChHigh_914_9MHz

® RBW 100 kHz Marker 2z [T1 ]
VBW 10 MH=z —45 .88 dBEm
Ref 20 dBm Att 40 dB SWT 95 ms 539.676923077 MHz
20 Markgr 1 [T1]]
.22 dBm
Lo o91ls . 000004000 MR
vIEW
EEE |
=10 DT —ITU.§ opPm
F-20
—-30
r-40
A
WMWMWWWWMWM“
F-50
-0
--70
F
-80
Start 150 kHz 91.485 MHz/ Steop 9215 MHz
Date: 14.JAN.2021 12:29:46
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D21_20dBc_ChHigh_914_9MHz

® RBW 100 kHz Marker 1 [T1 ]
VBW 10 MHz 9.27 dbBm
Ref 20 dBm ALt 40 dB SWT 210 m=s 915.000000000 MH=z
20 Markgr
1
10 :
Markdgr 3
I, e
10 DT —IT0.§ oBm
=20
7
=30
-40 -
v
Plwbaspaperailotins) WMMWMVWWWWW sk At A
M-S0
r-¢60
H-70
F2
-80
Start 912 MHz 208.8 MHz/ Stop 3 GHz
Date: 14.JAN.2021 12:32:47

CETECOM_TR20_1_0159401T01a_A1 44 /73



20-1-0159401T01a-A1

D22_20dBc_ChHigh_914_9MHz

® RBW 100 kHz Marker 1 [T1 ]
VBW 10 MHz -42.21 dBm
Ref 20 dBm ALt 40 dB SWT 700 m=s 3.378000000 GH=z
20 Markgr 2 [T1]]
—44 .34 dBm
l1a . GH
Markgr 3 [TL1]]
4 86 dBm
=10 DT —ITU.§ opPm
--20
F-30
-a0-
v
A*AMJWAVA v T
PR VRPN PR YRTS (9 FTTITY ITPAVRYIN Y Y INTEY PRI W TR WY ¥ RPN P
F-50
F-c0
--70
« F
-80
Start 3 GHz 700 MHz/ Stop 10 GHz
Date: 14.JAN.2021 12:39:06
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1.4.4 Hopping mode emissions at band edge

D23_BE_low_hopping_Mode

® REW 100 kHz Delta 2 [T1 ]
VEW 300 kHz 4. a7

dE

Ref 20 dBm ALt 40 dB SWT 5 ms=s 305.415384615% kH=z
20 Markdr 1 [T1]]
> cdBm
10 odz.304800000 MH
1 PK ////_———ﬂ¥~\x\///k,__
MAZH o /l
e / V \/
vV IEW|
[v 27 I

F-30 (
F-40

WWWWMW I
F-50 -

IR TN || N L L Hq ’1

Center 920Z,.3 MHz 120 kHz/ Span 1.2 MHz

Date: 20.JAN.2021 11:37:26

Band-Edge at low channel

CETECOM_TR20_1_0159401T01a_A1 46 /73



20-1-0159401T01a-A1

D24_BE_High_hopping_Mode

(@ cetecom

@

Ref 20 dBm

VBW 300

T 40 dB SWT 10 m=

REW 100 kHz
kHz

Marker L [T1 ]
C

K
MAZ]
V

PIRYIRWNTNYPY ' R UIRPEY PUWTUPATTN VTRV WP

-50 !

Ny

i Ao Ao o

i

|
L]

}. . okl | ‘ ey |
(i okt i Lt o |

" A
|

| "
I

Start 213.4 MHz 1.56 MHz/

Date: 20.JAN.2021 15:00:16

229 MHzZ

Band-Edge at High channel
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1.5 Conducted RF-Power

DO1_PWRc_Ch1_902_3MHz

® REW 1 MHz Marker 1 [T1 ]

VBW 10 MH=z

dBEm
Ref 20 dBm Att 40 dB SWT 2.5 ms 902.283974359 MHz
20
I
\
0
F-10
--20
A |

™

Span 10 MHz

Center 902.3 MHz 1 MHz/

Date: 14.JAN.2021 09:51:57
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D02_PWRc_ChMid_908_5MHz

® REW 1 MHz Marker 1 [TL1 ]
VBW 10 MH=z 8.95 dBEm
Ref 20 dBm ALt 40 dB SWT 5 ms=s S908.470000000 MH=zZ
20
1
o
Lo
=10 T —10.[5 dBm 7
-20
T v \\
Ly uuw”'“)// by
[
|« F°
“50
Center 908.5 MHz 1 MHz/ Span 10 MHz
Date: 14.JAN.2021 12:08:18
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D03_PWRc_ChHigh_914_9MHz

® REW 1 MHz Marker 1 [TL1 ]
VBW 10 MH=z 8.89 dBm

Ref 20 dBm ALt 40 dB SWT 5 ms=s 914 .880000000 MH=zZ
20
mL0
o
=10 T —10.[5 dBm
-20

- <

ks o

Center 914.9 MHz 1 MHz/ Span 10 MHz

Date: 14.JAN.2021 12:15:29
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1.6 20dB Bandwidth

® REW 3 kHz Marker 1 [T1 ]
VBW 10 kHz ~21.29 dbBm
Ref 20 dBm Att 40 dB SWT 60 ms 908.429903846 MHz
20 peltd 2 [T1 ]
4.77 dB

1o 143.557694309 kH
1l PK
mazn |
vV TEW 10 n \‘

" :

eRell ST =20, 9 dbm T

F-30

--40

=0 | | HQ

L l LAl ’\. | Jil MM

4o 3 1 " M J\ ’L N . ] s | Y

el IM 1 |

Center 908.478 MHz 50 kHz/ Span 500 kHz

Date: 20.JAN.2021 13:14:53

Middle channel measurement: 20dB bandwidth
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1.6.1 Carrier frequency separation

Hopping_Ch_Separation

® REW 3 KkHz Marker 1 [T1 ]
VBW 10 kH=z -81.84 dBm

Ref 20 dBm Att 40 dB SWT 60 ms D08.238141026 MH=Z
20 Marlkefr = kN |
-1%.22 dpBm
1o 8.368750000 MHz
Markgr > [T1]]
MA..l - 1 71 dBm
= o ode _a-opedoos e
ﬂ Magkdr 4 [T1)
2 AP . |
vV IEW| ;
v D o0 LD =T 1 .

T 0

ot e A A ML

Center 908.408 MHz 50 kHz/ Span 500 kHz

=

Date: 20.JAN.2021 13:31:34

Reference points are suitable Marker2 placed on central hop channel and marker 4 on right
placed hop channel.

Difference:199.5064 kHz
Nominal stated value: 200kHz
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1.6.2 Hopping channel numbers

Hopping_channels_overview

® REW 30 kHz Marker 2 [Tl ]
VBW 10 MH=z —1.03 dBm

972369231 MH=Z

Ref 20 dBEm ATt 40 dB SWT 30 ms 914.
PO Markgr 1 [T1][]
] L dBm
Lho 11 1 564 MH
1 PK
MAIH |
2 AD| I
_ T | ‘I
| lﬂ!
T
PRI WA A AN At U
- - P I 1 I PR T | o q L M [ 1 | |

Center 914.96 MHz 2.68 MHz/ Span 26.8 MH=z

Date: 20.JAN.2021 11:00:56

(@ cetecom

Overview: channels situated between 902.3MHz and 914.9MHz
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Hopping_Channel_no_splitl

® REW 50 kHz Marker 1 [T1 ]
VBW 300 kH=z 5.86 dBm

Ref 20 dBm ATT 40 dB SWT 5 ms 902.318576923 MH=z
20 Marlker 2 [Tl ]

85 dBm
10 1 - .491074923 MH=z

o O T Vi VA Y iV o Vi Vi o Vi
L L N

F-10
T/'I 14.14 dBm

F-30

F-40

IERA e

Start 201.85 MHz 300 kHz/ Stop 9204.85 MHz

Date: 20.JAN.Z2021 12:07:Z26

View1 of hopping channel: 13 Channels (except half visible last one)
Summation: 13 Channels
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Hopping_Channel_no_split2

® REW 50 kHz Marker 1 [TL1 ]
VBW 300 kHz 5.53 dBEm

Ref 20 dBm ATT 40 dB SWT 5 m= 905.725000000 MH=z
relt: 2 [T1 ]
.10 dB

SV VuaVuaValTaa¥ ¥as Vish saVas Vit Vs WA
= L T ey

L | ! | i
s NI 14.314 dBm U

F-30

F-40

F-50

4ol Lk

gl
1l

300 kHz/ Stop 9207.85 MHz

ﬂﬂ.lﬁ N

|

Start 204.85 MHz

1

View2 of hopping channel: 15 Channels (including half visible one at beginning, except half visible last one)

Summation: 28 channels
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Hopping_Channel_no_split3

® REW 50 kHz Marker 1 [TL1 ]
VEW 300 kHz 5.77 dBm

Ref 20 dBm ATT 40 dB SWT 5 ms 907 .903346154 MH=z
20 Marlker 2 [Tl ]] II
.71 dbBm
S0, 7057307 ¢ M
10 ;

o TN VEAY/MRVAR VY VAR VARV maVan VY o FI\TAR!
=TT

F-10

= o<n DT =0T OBm

F-30

F-40

F-50

S LR A

Start 207.85 MHz 300 kHz/ Stop 9210.85 MHz

Date: 20.JAN.2021 14:04:05

View3 of hopping channel: 15 Channels (including half visible one at beginning, except half visible last one)
Summation:43 Channels
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Hopping_Channel_no_split4

® REW 50 kHz Marker 1 [TL1 ]
VBW 300 kHz —73.05 dEm

Ref 20 dBm ATT 40 dB SWT 5 m= 910.8932659231 MH=z
20 Marlker 2 [Tl ]]

-6 .95 dpBEm

I 5.7105749523 MH=Z

S VTt AT WY RV VoY Vs Vol Vi
M R R AR

= o<n DT =0T OBm U

:

i

g

F-30

F-40

' 'l i L | l“ll

300 kHz/ Stop 9213.85 MHz

Date: 20.JAN.2021 14:25:23

View4 of hopping channel: 15 Channels (including half visible one at beginning, except half visible last one)
Summation:58 Channels
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Hopping_Channel_no_spl

it5
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@

REW 50 kHz

Marker 1 [TL1 ]

Start 9213.85 MHz

Date: Z20.JAN.2021 14:49:06

VEBW 300 kH=z —62.49 dBEm
Ref 20 dBm ALt 40 dp SWT 5 ms 913.850000000 MHz
20 Marlker 2 [Tl ]]
ed .49 dBm
1o ) MHz
1 PK
raxH | A
I 1 V
2 AD|
CLRWR]
I i \
F-20
F-30
F-40
gln.d W IPSPTIRTIN APl oo Arh A A AcordeAond,
R Rl LA b | b e ey i e et Yoo Ay AP
(A L L
300 kHz/ Stop 216.85 MHz

View 5 of hopping channel: 6 Channels (including half visible one at beginning, except half visible last one)

Summation:64 Channels in total
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1.7 Duty-Cycle

The EUT is sending TX-pulses, therefore a duty-cycle correction can be applied for average emission measurements, where
applicable. (§15.35)

DC_Pulsel
® REW 200 kHz Marker 1 [T1 ]
VBW 500 kHz —73.95 dBm
Ref —-27 dBm Attt 5 de SWT 50 m= Z25.881410 m=
F-30
-40
--50
-0
A AN N SN S SN M RS A S e
=70 TRG —71|dBm -
v
F-80— -
SWP off
--90
F-100
F-110
F-120
Center 908.5 MHz 5 ms/

Date: 16.DEC.Z2020 15:45:23

Pulse type 1: One Pulse within 100ms period can be measured.

Correction Peak-Average regarding Field strength=20*Log10(25.88ms/100ms)=-11.74dB
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DC_Pulse2
® RBW 200 kHz Marker 1 [T1 ]
VBW 500 kHz -46.19 dBm
Ref -27 dBm Att 5 dB SWT 50 ms 7.548077 ms
F-30
--40
]
[cLrWR e e e el UaValatals e 4
-50
F-60
=70 TRG —71|dBm
s0—
SWP 2 ot
-g0
F-100
--110
F-120

Center 9%08.5 MHz

Date: 16.DEC.Z2020 15:48:38

5 ms/

Type Pulse2: One Pulse within 100ms period can be measured.

Correction Peak-Average regarding Field strength=20*Log10(17.54ms/100ms)=-15.12dB

(not worst-case)
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DC_30s_1

® REW 200 kHz Marker 1 [TL1 ]
VEW 500 kHz ~44.67 dBm

Ref —-27 dBm ATT 5 dB SWT 30 = 65.153846 =

. Marldr 2 [T1]]

F-30

S
0

F-40 Mawledy o g 1y SGL
n 1 = 3 ;
* vy v v L 14 .66 dBm
CPELY CECE N
—-50 [ I ial o= b S S A B I
44 .67 1Bm
zz.548077 E
r-60
70 TRG - 71 [RBm
Cxs0
R wihly AP A Fup bl an il ’.f{”ur -~ hMy\nh,;\MMj,. .M\ihwwv‘\nld“ \M"WW\I"‘\J“'\J\”N

3DB

F-90

F-100

-110

Center 9%08.5 MHz 3 s/

Date: 16.DEC.2Z020 15:33:38

Repetitive pulses over time
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1.8 Occupied bandwidth

OBW_4 _Ch_Low
® RBW 3 KkHz Marker 1 [Tl ]
VBW 10 kHz —41.95 dBm
Ref 20 dBm Att 40 dB SWT 30 ms 202.415000000 MH=z
0 W15 . 44 }
Temp |1 [T1 ]
10 1 1 \B
- P' . o :
-, 1

—

p—
L
=
=
C
-

=

1
o &
B
-]
———
—

Center 902.3 MHz 23 kHz/ Span 230 KkKHz

Date: 26.JAN.2021 10:11:11
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OBW_Ch_Middle

Date: 25.JAN.2021 15:37:15

® REW 3 KkHz Marker 1 [TL1 ]
VBW 10 kHz —4.42 dBm
Ref 20 dBm ALt 40 dB SWT 30 ms 30 7 0000 MH=zZ
20 OBW1d7.466000000 lkHz
Temp (1 [T1 ORW]
Lo .54 dBEm
9(8. 638444000 MHz
1 PK Temp |2 [T1 OBW]
M | 0 NS R
1
. q MW (\[vw MW ode. 765914000 MHz
--10 “ V uu' ' -IWWI
L M .
N ’M | M f
i T
-50
--co
70
-80
Center 908.72088 MHz Z3 kHz/ Span 230 kHz
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OBW_ChHigh

® REW 3 KkHz Marker 1 [T1 ]
VBW 10 kH=z —-0.81 dBEm
Ref 20 dBm ALt 40 dB SWT 30 ms 14.848204000 MH
20 ¢ 0 cH
Temp [ ]

(=
=
=

5

| ==
=

Center 914.9 MHz Z3 kHz/ Span 230 kHz

Date: 2606.JAN.2021 11:00:47
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1.9 Timing of transmissions

ChLow_100msec
® REW 50 kHz Marker 1 [T1 ]
VBW 200 kH=z -8.17 dBm
Ref 15 dBm Attt 35 dB SWT 100 ms 25.794872 ms
10
‘
¥
TR T
—-20
— TRG 2817 dBmn
F-40
F-50
F-c0
--70
F-80
Center 902.3 MHz 10 ms/
Date: 28.JAN.Z2021 10:05:37

Burst transmission time: 25.79ms
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ChLow_20sec
® REW 50 kHz Marker 1 [TL1 ]
VBW 200 kHz 5.51 dBm
Ref 15 dBm ALt 35 dp SWT 20 = 4.000000 ms=
-10
r
1 Al
--10
20
i— TRG 2817 dBm
--a0
--50

-

Center 9%0Z.3 MHz 2 s/

Date: 28.JAN.2021 10:03:34

Channel high: one burst within one 20seconds period: 25.79ms < 0.4 Sec -> Pass
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ChLow_300sec

® REW 50 kHz Marker 1 [TL1 ]
VBW 200 kH=z 5.50 dBm

Ref 15 dBm ATT 35 dB SWT 300 = 25.801282 m=
Markgr 2 [T1]] .
10— 3 1 TSR
- v v y 13.500000 =
Mapkgr 3 [TL1]]
0 9.50 dem
175920000 =
Deltd 4 [T1 )
=10
.00 dB
230.014199 =
- - 20
TRG 2817 dBm
—-30
——40
50 }

Center 9%0Z.3 MHz 30 =/

Date: 28.JAN.Z2021 09:51:00

Burst timing over longer transmission period: very low duty-cycle
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ChMiddle_100msec
® RBW Marker 1 [T1 ]
VEW —-8.23 deBm
Ref 15 dBm ALt 35 dp SWT 100 ms 25.801282 m=
1o
1 ar]
[CLEWR] |
Y
T T
T T
20
— TRG 3117 dBn
-a0
--s0
- _s0 M
--70
--g0

Date: 28.JAN.

Z0z21

Center 9%08.5 MHz

11:58:09

10 ms/

Burst transmission time: 25.80ms
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ChMiddle_20sec
® REW 50 kHz Marker 1 [T1 ]
VEBW 200 kH=z 5.45 dBm
Ref 15 dBm ATT 35 dB SWT 20 = 25.801282 m=
IlO
v
-0
=10
--20
i— TRG 2817 dBm
—-40
—-50

Center 9%08.5 MHz 2 s/

Channel middle: one burst within one 20seconds period: 25.80ms < 0.4 Sec -> Pass
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ChMiddle_300sec

® REW 50 kHz Marker 1 [TL1 ]
VEW 200 kHz 5 .46 dBm

Ref 15 dBm ATT 35 dB SWT 300 = 25.801282 m=
Marlker 2 [Tl ]]
IlO = y 3 TS TR
y A 4 81 18door
Markgr 3 [TL1]]
0 9.46 dbm
2571044000 =
Markdr 4 [T1[)]
=10
.46 dBm
1l4glsodoon =
--20
TRG 2817 dBm|
—-30
—-40
--50 J

Center 9208.5 MHz 30 =/

Burst timing over longer transmission period: very low duty-cycle
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Bursts_ChHigh_300sec

® REW 50 kHz Marker 3 [TL1 ]
VEW 200 kHz 5,36

& dBm
Ref 15 dBm ALt 35 dB SWT 300 = 216.480000 =
Marlker L [T1]]
IlO = 3 ST LT
r ' A . 32 ms:
Markgr Z [TL1]]
0 z
e
—-10
—-20
i— TRG 2817 dBm
——40
—-50

Center 914.9 MHz 30 =/

Date: 28.JAN.Z2021 09:34:00

Burst timing over longer transmission period: very low duty-cycle
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One_Burst_ChHigh_100msec

® REW 50 kHz Marker 1 [T1 ]
VBW 200 kHz -8.51 dBm
Ref 15 dBm Attt 35 dB SWT 100 ms 25.801282 ms
10
|
Yy
LR
—-20
— TRG 2817 dBmn
F-40
F-50
-60 4 [N L |
--70
F-80
Center 914.9 MHz 10 ms/
Date: 28.JAN.Z2021 09:23:44

Burst transmission time: 25.80ms
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One_Burst_ChHigh_20sec

® REW 50 kHz Marker 1 [TL1 ]
VEW 5.35

200 kH=z

> dBm
Ref 15 dBm ATT 35 dB SWT 20 = 0.000000 =
IlO
r
-o
=10
--20
TRG 2817 dBm
—-30
—-40
—-50

Date: 28.JAN.Z2021 09:20:54

Channel high: one burst within one 20seconds period: 25.80ms < 0.4 Sec -> Pass

End Of Annex 1
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