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Plot 21: 469.9875 MHz — carrier

RefLevel 50,00 dBm Offset 30,30 d& ® RBW 300 Hz
@ Att 40dB  SWT 101 ms  VBW 300 Hz Mode Sweep

1 Occupied Bandwidth

M1[1] 36.38 dBm
469,990 867 970 MHz

. "y
i V
/V/V/ \/\“u\ A

TR Fined 7/

CF 469,987 5 MHz 100001 pts 5.0 kHz/ pan 50.0 kHz
2 Marker Table
M1 1 469.990867 97 MHz 36.38 dBm Occ Bw 9.236 814 116 kHz
1 1 469.982 515125 MHz 17.06 dBm Occ Bw Gentroid 469.987 133532 MHz
T2 1 469.991 751 939 MHz 16.61 dBrn Occ Bw Freg Offset -366.468430 459 Hz
i = 2024-09-19
Measuring... ] = e

03:16:01 PM  09/19/2024

Plot 22: 469.9875 MHz - switch on (zoomed)

Ref Level 52,00 dBm  Offset 30.30 dB ® RBW 30 kHz 8GL
Att 32.dB @ SWT 5ms ® VBW 100 kHz
TRG:VID DC

1 Zero Span
0d M T]——39:26 dBrm

4,543 500 ms.

TRG -25.000

Io-

ITRG
Il

CF 469.9875 MHz 10001 pts 500.0 ps,
2 Marker Table

M1 1 4.543 5 ms 39.26 dBm nde 3.0 dB
Tt 1 3105 ps 36.27 dBm Pulse Width 0.00s
T2 1 4.95 ms 39.25 dBm

reacy  [EEEEENN Ay AR

03:17:08 B 09/19/2024
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Plot 23: 469.9875 MHz — operating

Multi¥iews Spectrum

Offset 30.30 dB ® RBW 30 kHz
30dB ® SWT 1s ® VBW 100 kHz

x [

Ref Level 50,00 dBm
Att
TRG: VID DC

1 Zero Span

! I
D2[1 -0.11dB
oL 0o 234,000 ms
40 e
i M1[T 39.27 dBm
6.000 ms
Ll
20fd
10
0
S0 d
o0 d
30 d
TRG -35.000
TR
CF 469.9875 MHz 1001 pts 100.0ms,
2 Marker Table
M1 1 6.0 ms 39.27 dBm ndg 3.0 dB
T1 1 1.0ms 39.29 dBm Pulse Width 0.00 s
T2 i 980.0 ms 39.31 dBm
D2 M1 1 234.0 ms -0.11 dB

Ready

03:17:35 P 09/19/2024

Plot 24: 469.9875 MHz - switch off (zoomed)

Multi¥iew Spectrum

B B

Offset 30.30 dB ® RBW 30 kHz
30dB ® SWT 10ms & VBW 100 kHz

B H-

Ref Level 50,00 dBm

Att
TRG:VID DC
1 Zero Span

= 2024-09-19
1m17:3s

8GL

1L

D2[1]

-82.25 dB

1,026 454 ms,

Mi1[1

39.03 dBm

-868.000 pis

TRG -5.200 d

i H I

T

q I

CF 469.9875 MHz 10001 pts

2 Marker Table

M1

1 -868.0 s
D2 M1 1

1.026 454 ms

39.03 dBm
-82.25 dB

Ready

03:16:33 B 09/19/2024

= 2024-00-19
%

15:16:33
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13.7 Frequency stability

Measurement:
Measurement parameter
Detector: Peak
Sweep time: Auto
Resolution bandwidth: 10 Hz
Video bandwidth: 100 Hz
Span: 50 kHz
Trace-Mode: Max. hold
Limits:
FCC IC
FCC 47 CFR
§2.1055 (a)(1) RSS 119 Issue 12 5.3
§90.213
150-174 MHz band: 5 ppm for 7.5 kHz channel spacing
421-512 MHz band: 2.5 ppm for 12.5 kHz channel spacing
Results:
Temperature Deviation Deviation Deviation Deviation Deviation Deviation
(Hz) (ppm) (Hz) (ppm) (Hz) (ppm)
421.2125 MHz 425.6125 MHz 429.9875 MHz
-20°C -390 0.92 -395 0.93 -405 0.94
-10°C -310 0.74 -305 0.72 -315 0.73
0°C -200 0.47 -200 0.47 -205 0.48
10°C -175 0.42 -200 0.47 -210 0.49
20 °C (V nom) -225 0.53 -250 0.59 -250 0.58
30°C -265 0.63 -285 0.67 -270 0.63
40 °C -305 0.72 -340 0.80 -345 0.80
50 °C -360 0.85 -375 0.88 -385 0.89
Voltage Deviation Deviation Deviation Deviation Deviation Deviation
(Hz) (ppm) (Hz) (ppm) (Hz) (ppm)
85 % -358 0.85 -363 0.85 -365 0.85
115 % -360 0.85 -360 0.85 -365 0.85
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Temperature Deviation Deviation Deviation Deviation Deviation Deviation
(Hz) (ppm) (Hz) (ppm) (Hz) (ppm)
450.0125 MHz 460.0000 MHz 469.9875 MHz
-20 °C -445 0.99 -445 0.97 -470 1.00
-10°C -360 0.80 -360 0.78 -380 0.81
0°C -230 0.51 -230 0.50 -250 0.53
10°C -195 0.43 -205 0.45 -210 0.45
20 °C (V nom) -255 0.57 -265 0.58 -270 0.57
30°C -290 0.64 -300 0.65 -305 0.65
40 °C -330 0.73 -340 0.74 -350 0.74
50 °C -395 0.88 -405 0.88 -415 0.88
Voltage Deviation Deviation Deviation Deviation Deviation Deviation
(Hz) (ppm) (Hz) (ppm) (Hz) (ppm)
85 % -400 0.89 -392 0.85 -328 0.70
115 % -402 0.89 -402 0.87 -332 0.71
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13.8 Transmitter spurious emissions conducted

Measurement:
Measurement parameter
Detector: Peak
Sweep time: Auto
. N f<1GHz:100 kHz
Resolution bandwidth: £>1GHz - 1 MHz

f<1GHz:100kHz

Video bandwidth: £>1GHz: 1 MHz

Span: See plots
Trace-Mode: Max. hold
Limits:
FCC IC
FCC 47 CFR
§2.1051 RSS 119 Issue 12 5.8
§90.210
Emission Mask E Emission Mask E
7.5 kHz channel spacing 7.5 kHz channel spacing
65 dB or 55 + 10Log10(Pwatts) — Whichever is the 57 dB or 55 + 10Log10(Pwatts) — Whichever is the
lesser lesser

Emission Mask D
12.5 kHz channel spacing
70 dB or 50 + 10Log10(Pwatts) — Whichever is the lesser

Emission Mask G
20/25 kHz channel spacing
70 dB or
116 log10(fd/6.11) or 50 + 10 log10(p)
— whichever is the lesser

Emission Masks D, E, Fand Y

In order to show compliance with the emission mask up to and including 50 kHz removed from the edge of the
authorized bandwidth, adjust the resolution bandwidth to 100 Hz with the measuring instrument in a peak

mode. For emissions beyond 50 kHz from the edge of the authorized bandwidth, the resolution bandwidth shall

be 100 kHz for frequencies at or below 1 GHz, and 1 MHz for frequencies above 1 GHz.
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Emission Masks B, C, G, | and J

Unwanted emission measurements can be in peak or averaging mode, provided that the same parameter, peak
power or average power, used for the transmitter’s output power measurement is also used for the unwanted
emission measurements.

Except where otherwise stated, on any frequency removed from the carrier frequency by more than 250% of the
authorized bandwidth, a resolution bandwidth of at least 100 kHz must be used for frequencies to be measured
at or below 1 GHz, and a resolution bandwidth of at least 1 MHz must be used for frequencies to be measured
above 1 GHz. If a narrower resolution bandwidth is used, power integration shall be applied.

Results: see 13.4 and plots below
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13.8.1Plots 6.25 kHz bandwidth
Plots of the measurements with low power setting (10 W)

Plot 1: tx@421.2125 MHz, bandwidth 6.25 kHz, low power, 30 MHz — 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep 56L

1 Spurious Emissions

M1[1] 38.95 dBm
421,120 MHz
40 dBm—
300 d
200 d
10 df
y
10 df
dl 120000
30.0 MHz 12002 pts 597.0 MHz, 6.0 GHz

2 Result Summail

30.000 MHz 1.000 GHz 100.000 kHz 421.44178 MHz 39.25 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 2.906 06 GHz -24.88 dBm -200.00 dB

= 2024-09-03
reacy [N & AR

07:50:40 AM 09/03/2024

Plot 2: tx@425.6125 MHz, bandwidth 6.25 kHz, low power, 30 MHz - 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep SGL

1 Spurious Emissions

MI[1]] 39.44 dBm
ML 425,800 MHz

d 1—20-000-

30.0 MHZz 12002 pts 597.0 MHz, 6.0 GHz
2 Result Summail

30.000 MHz 1.000 GHz 100.000 kHz 425.804 60 MHz 39.44 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 4.87436 GHz -23.87 dBm -200.00 dB
N

07:57:58 AM 09/03/2024
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Plot 3: tx@429.9875 MHz, bandwidth 6.25 kHz, low power, 30 MHz — 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep 56L

1 Spurious Emissions

ML[1]] 39.28 dBm
430,170 MHz
40 dBm—
300 d
200 d
10 df
0
o
dl 120000
oy L TR PET s IRVR PRRTRRY |

30.0 MHz 12002 pts 597.0 MHz, 6.0 GHz
2 Result Summail

30.000 MHz 1.000 GHz 100.000 kHz 430.16742 MHz 39.28 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 4.836 37 GHz -25.08 dBm -200.00 dB

= 2024-09-03
reacy [N & AR

08:03:53 AM 09/03/2024

Plot 4: tx@450.0125 MHz, bandwidth 6.25 kHz, low power, 30 MHz - 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep SGL

1 Spurious Emissions

ML[1]] 39.01dBm
w 450,040 MHz

40 di

30 di

20 di

10 d

d

iy

dl 120000
a0
30.0 MHz 12002 pts 597.0 MHz, 6.0 GHz

2 Result Summail

30.000 MHz 1.000 GHz 100.000 kHz 450.04248 MHz 39.01 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 4.846 37 GHz -24.85 dBm -200.00 dB
N

08:04:47 AM 09/03/2024
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Plot 5: tx@460.0 MHz, bandwidth 6.25 kHz, low power, 30 MHz — 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep 56L

1 Spurious Emissions

MI[1]] 39.38 dBm
M1 460,220 MHz
40 d
300 d
200 d
10 df
0
104
dl 120000
304
30.0 MHz 12002 pts 597.0 MHz, 6.0 GHz

2 Result Summail

30.000 MHz 1.000 GHz 100.000 kHz 460.222 39 MHz 39.38 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 3.171 53 GHz -24.54 dBm -200.00 dB

= 2024-09-03
reacy [N o AR

08:07:12 AM 09/03/2024

Plot 6: tx@469.9875 MHz, bandwidth 6.25 kHz, low power, 30 MHz - 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep SGL

1 Spurious Emissions

ML[1]] 39.14 dBm
ML 469,920 MHz

40 di

30 di

20 di

10 d

d

0

dl 120000
a0
30.0 MHz 12002 pts 597.0 MHz, 6.0 GHz

2 Result Summail

30.000 MHz 1.000 GHz 100.000 kHz 469.917 54 MHz 39.14 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 4.82287 GHz -25.17 dBm -200.00 dB
N

08:08:07 AM 09/03/2024
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Plots of the measurements with high power setting (40 W):

Plot 1: tx@421.2125 MHz, bandwidth 6.25 kHz, high power, 30 MHz - 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep 56L

1 Spurious Emissions

MI[1]] 45.12 dBm
421,120 MHz

0
10 df
dl 120000
30 d
30.0 MHz 12002 pts 557.0 MHz, 6.0 GHz
2 Result Summa
30.000 MHz 1.000 GHz 100.000 kHz 421.44178 MHz 45.43 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 4.85286 GHz -24.80 dBm -200.00 dB

= 2024-09-03
reacy [N &5 AR

07:07:08 AM 09/03/2024

Plot 2: tx@425.6125 MHz, bandwidth 6.25 kHz, high power, 30 MHz — 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep SGL

1 Spurious Emissions

ML[1]]  45.37 dBm
425,800 MHz
40 di
30 di
20 di
10 d
d
10 di
dl 120000
30 di
30.0 MHz 12002 pts 597.0 MHz, 6.0 GHz

2 Result Summail

30.000 MHz 1.000 GHz 100.000 kHz 425.804 60 MHz 45.37 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 4.776 37 GHz -24.90 dBm -200.00 dB
N

07:59:42 AM 09/03/2024
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Plot 3: tx@429.9875 MHz, bandwidth 6.25 kHz, high power, 30 MHz - 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep 56L

1 Spurious Emissions

MI[1]] 45.18 dBm
430,170 MHz

“10d

d 1—20-000-

“30d

30.0 MHz 12002 pts 557.0 MHz, 6.0 GHz
2 Result Summa
30.000 MHz 1.000 GHz 100.000 kHz 430.16742 MHz 45.18 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 2.38261 GHz -25.34 dBm -200.00 dB

= 2024-09-03
reacy [N o AR

08:02:55 AM 09/03/2024

Plot 4: tx@450.0125 MHz, bandwidth 6.25 kHz, high power, 30 MHz — 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep SGL

1 Spurious Emissions
1

ML[1]] 45.11 dBm
450,040 MHz
40 di
30 di
20 di
10 d
d
0
dl 120000
a0
30.0 MHz 12002 pts 597.0 MHz, 6.0 GHz

2 Result Summail

30.000 MHz 1.000 GHz 100.000 kHz 450.04248 MHz 45.11 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 4.43641 GHz -25.29 dBm -200.00 dB
N

08:05:48 AM 09/03/2024

© cetecom advanced GmbH Page 221 of 286



Test report no.: 1-6907-23-01-09_TR1-RO1 cetecom
advanced

Plot 5: tx@460.0 MHz, bandwidth 6.25 kHz, high power, 30 MHz — 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep 56L

1 Spurious Emissions
1

MI[1]] 45.55 dBm
460,220 MHz
40 d
300 d
200 d
10 df
0
104
dl 120000
304
30.0 MHz 12002 pts 597.0 MHz, 6.0 GHz

2 Result Summail

30.000 MHz 1.000 GHz 100.000 kHz 460.222 39 MHz 45.55 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 4.97885 GHz -25.14 dBm -200.00 dB

= 2024-09-03
reacy [N &5 AR

08:06:32 AM 09/03/2024

Plot 6: tx@469.9875 MHz, bandwidth 6.25 kHz, high power, 30 MHz — 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep SGL

1 Spurious Emissions

M1[1] 45.34 dBm
469,920 MHz
40 d
300 d
200 d
10 df
y
o
dl 120000
a0 wdmMwmwmMmMwmmﬂm%mMWMMMwmmmgwﬁmmemwww
30.0 MHz 12002 pts 597.0 MHz 6.0 GHz

2 Result Summail

30.000 MHz 1.000 GHz 100.000 kHz 469.917 54 MHz 45.34 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 3.153 53 GHz -25.16 dBm -200.00 dB

= 2024-09-03
ready [N 20240809

08:10:25 AM 09/03/2024
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13.8.2 Plots 12.5 kHz bandwidth
Plots of the measurements with low power setting (10 W)

Plot 1: tx@421.2125 MHz, bandwidth 12.5 kHz, low power, 30 MHz — 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep 56L

1 Spurious Emissions

MI[1]] 39.44 dBm
421,440 MHz

d 1—20-000-

30.0 MHz 12002 pts 597.0 MHz, 6.0 GHz
2 Result Summail

30.000 MHz 1.000 GHz 100.000 kHz 421.44178 MHz 39.44 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 4.80937 GHz -24.90 dBm -200.00 dB

= 2024-09-03
reacy [N o AR

08:19:37 AM 09/03/2024

Plot 2: tx@425.6125 MHz, bandwidth 12.5 kHz, low power, 30 MHz - 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep SGL

1 Spurious Emissions

MI[1]] 39.48 dBm
ML 425,800 MHz

d 1—20-000-

30.0 MHZz 12002 pts 597.0 MHz, 6.0 GHz
2 Result Summail

30.000 MHz 1.000 GHz 100.000 kHz 425.804 60 MHz 39.48 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 3.96845 GHz -24.97 dBm -200.00 dB
N

08:33:44 AM 09/03/2024
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Plot 3: tx@429.9875 MHz, bandwidth 12.5 kHz, low power, 30 MHz — 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep 56L

1 Spurious Emissions

M1[1]] 39.23 dBm
1 430.170 MHz

40 d

300 d

200 d

10 df

o

o4

dl 120000
04
30.0 MHz 12002 pts 597.0 MHz, 6.0 GHz

2 Result Summail

30.000 MHz 1.000 GHz 100.000 kHz 430.16742 MHz 39.23 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 4.77037 GHz -24.75 dBm -200.00 dB

= 2024-09-03
reacy [N & AR

08:42:1% AM 09/03/2024

Plot 4: tx@450.0125 MHz, bandwidth 12.5 kHz, low power, 30 MHz - 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep SGL

1 Spurious Emissions

MI[1]| 39.08 dBm
" 450,040 MHz
40 di
30 d
20 di
10 df
Ny
i 1—20.000df
s il
30.0 MiHz 12002 pis 597.0 MiHz 6.0 GHiz

2 Result Summail

30.000 MHz 1.000 GHz 100.000 kHz 450.04248 MHz 39.08 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 4.90086 GHz -24.83 dBm -200.00 dB
N

08:49:03 AM 09/03/2024
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Plot 5: tx@460.0 MHz, bandwidth 12.5 kHz, low power, 30 MHz — 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep 56L

1 Spurious Emissions

M1[1] 39.40 dBm
M1 460,220 MHz
40 d
300 d
200 d
10 df
o
s
dl 120000
s TGP LRI TR yoOR)
30.0 MHz 12002 pts 597.0 MHz, 6.0 GHz

2 Result Summail

30.000 MHz 1.000 GHz 100.000 kHz 460.222 39 MHz 39.40 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 3.167 53 GHz -25.02 dBm -200.00 dB

= 2024-09-03
reacy [N o AR

09:00:20 AM 09/03/2024

Plot 6: tx@469.9875 MHz, bandwidth 12.5 kHz, low power, 30 MHz - 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep SGL

1 Spurious Emissions

ML[1]]  39.20 dBm
ML 469,920 MHz

40 di

30 di

20 di

10 d

d

0

dl 120000
a0
30.0 MHz 12002 pts 597.0 MHz, 6.0 GHz

2 Result Summail

30.000 MHz 1.000 GHz 100.000 kHz 469.917 54 MHz 39.20 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 4.14194 GHz -24.05 dBm -200.00 dB
N

09:05:58 AM 09/03/2024
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Plots of the measurements with high power setting (40 W)

Plot 1: tx@421.2125 MHz, bandwidth 12.5 kHz, high power, 30 MHz - 6 GHz:

MultiView spuri_band spuri_1-6G .

Ref Level 50.00 dBm Offset 30.30 dB Mode Sweep SGL
1 Spurious Emissions
3 MI[1]| 45.49 dBm
0 d 421,120 MHz
30 di
20 d
10 d
0d
10 d
d 120000
30 d
50 d
60 d
30.0 MHz 20002 pts 597.0 MHzZ 6.0 GHz
2 Result Summal
30.000 MHz 1.000 GHz 100.000 kHz 421.12278 MHz 45.49 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 4.509 93 GHz -29.29 dBm -200.00 dB
o —

11:31:36 AM  09/23/2024

Plot 2: tx@425.6125 MHz, bandwidth 12.5 kHz, high power, 30 MHz - 6 GHz:

MultiView spuri_band spuri_1-6G .

Ref Level 50.00 dBm  Offset 30.30 dB Mode Sweep SGL
1 Spurious Emissions
2 MI[1]| 45.46 dBm
0 d 425,580 MHz
30 di
20 d
10 d
0d
10 d
el 20060
30 d
50 d
60 d
30.0 MHz 20002 pts 597.0 MHzZ 6.0 GHz
2 Result Summal
30.000 MHz 1.000 GHz 100.000 kHz 425.583 88 MHz 45.46 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 4.797 58 GHz -29.07 dBm -200.00 dB
o W

11:30:58 AM 09/23/2024
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Plot 3: tx@429.9875 MHz, bandwidth 12.5 kHz, high power, 30 MHz - 6 GHz:

MultiView spuri_band spuri_1-6G .

Ref Level 50.00 dBm Offset 30.30 dB Mode Sweep SGL
1 Spurious Emissions
2 MI[1]| 45.42 dBm
0 d 430,040 MHz
30 di
20 d
10 d
0d
10 d
d 120000
30 d
50 d
60 d
30.0 MHz 20002 pts 597.0 MHzZ 6.0 GHz
2 Result Summal
30.000 MHz 1.000 GHz 100.000 kHz 430.044 99 MHz 45.42 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 4.901 57 GHz -29.50 dBm -200.00 dB
o —

11:30:21 AM  09/23/2024

Plot 4: tx@450.0125 MHz, bandwidth 12.5 kHz, high power, 30 MHz - 6 GHz:

MultiView spuri_band spuri_1-6G .

Ref Level 50.00 dBm  Offset 30.30 dB Mode Sweep

SGL
1 Spurious Emissions
L MI[1]| 45.53 dBm
0 d 450,020 MHz
30 d
20 d
10 df
0d
10 d
dl 120000
30 d
50 d
60 d
30.0 MHz 20002 pts 597.0 MHzZ 6.0 GHz
2 Result Summal
30.000 MHz 1.000 GHz 100.000 kHz 450.023 00 MHz 45,53 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 4.757 92 GHz -29.63 dBm -200.00 dB
o W

11:29:40 AM 09/23/2024
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Plot 5: tx@460.0 MHz, bandwidth 12.5 kHz, high power, 30 MHz — 6 GHz:

MultiView spuri_band spuri_1-6G .

Ref Level 50.00 dBm Offset 30.30 dB Mode Sweep SGL

1 Spurious Emissions
T

Mi[1]|  45.63 dBm
0 459,920 MHz

d 1200006

30.0 MHz 20002 pts 297.0 MHz, 6.0 GHz

2 Result Summal
30.000 MHz 1.000 GHz 100.000 kHz 459.91502 MHz 45.63 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 4.853 24 GHz -29.11 dBm -200.00 dB

UNCAL for frequencies below 10 MHz, use DC Coupling - Ready TNNNENER o=, 2024-09-23

11:28:57

11:28:57 aM  09/23/2024

Plot 6: tx@469.9875 MHz, bandwidth 12.5 kHz, high power, 30 MHz - 6 GHz:

MultiView spuri_band n spuri_1-6G .

Ref Level 50.00 dBm  Offset 30.30 dB Mode Sweep SGL
T Mi[1]|  45.64 dBm
40 d 470.000 MHz
30 d
20d
10d
0 df
wd
d +—20-000-¢f
30 dl
50d
60 dl
30.0 MHz 20002 pts 597.0 MHz 6.0 GHz

2 Result Summal
30.000 MHz 1.000 GHz 100.000 kHz 470.001 00 MHz 45.64 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 4.83924 GHz -28.80 dBm -200.00 dB
o —

11:23:11 AM 09/23/2024

© cetecom advanced GmbH Page 228 of 286



Test report no.: 1-6907-23-01-09_TR1-RO1 cetecom
advanced

13.8.3 Plots 20 kHz bandwidth
Plots of the measurements with low power setting (10 W)

Plot 1: tx@421.2125 MHz, bandwidth 20 kHz, low power, 30 MHz - 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep 56L

1 Spurious Emissions

MI[1]] 39.44 dBm
ML 421,440 MHz
40 d
300 d
200 d
10 df
0
10 df
dl 120000
30 d
30.0 MHz 12002 pts 597.0 MHz, 6.0 GHz

2 Result Summail

30.000 MHz 1.000 GHz 100.000 kHz 421.44178 MHz 39.44 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 4.88236 GHz -24.56 dBm -200.00 dB

= 2024-09-03
reacy [N & ARSEE

08:17:59 AM 09/03/2024

Plot 2: tx@425.6125 MHz, bandwidth 20 kHz, low power, 30 MHz - 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep SGL

1 Spurious Emissions

MI[1]] 39.48 dBm
ML 425,800 MHz

d 1—20-000-

30.0 MHZz 12002 pts 597.0 MHz, 6.0 GHz
2 Result Summail

30.000 MHz 1.000 GHz 100.000 kHz 425.804 60 MHz 39.48 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 4.81487 GHz -24.34 dBm -200.00 dB
N

08:33:02 AM 09/03/2024
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Plot 3: tx@429.9875 MHz, bandwidth 20 kHz, low power, 30 MHz - 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep 56L

1 Spurious Emissions

M1[1]] 39.23 dBm
1 430.170 MHz

“10d

d 1—20-000-

30.0 MHz 12002 pts 557.0 MHz, 6.0 GHz
2 Result Summa
30.000 MHz 1.000 GHz 100.000 kHz 430.16742 MHz 39.23 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 2.397 11 GHz -24.89 dBm -200.00 dB

= 2024-09-03
reacy [N &5 AR

08:41:29 AM 09/03/2024

Plot 4: tx@450.0125 MHz, bandwidth 20 kHz, low power, 30 MHz — 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep SGL

1 Spurious Emissions

ML[1]] 39.11dBm
w 450,040 MHz
40 di
30 di
20 di
10 d
d
iy
dl 120000
a0
30.0 MHz 12002 pts 597.0 MHz, 6.0 GHz

2 Result Summail

30.000 MHz 1.000 GHz 100.000 kHz 450.04248 MHz 39.11 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 4.80337 GHz -25.07 dBm -200.00 dB

= 2024-09-03
ready [N = A

08:48:23 AM 09/03/2024
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Plot 5: tx@460.0 MHz, bandwidth 20 kHz, low power, 30 MHz — 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep 56L

1 Spurious Emissions

M1[1] 39.44 dBm
M1 460,220 MHz
40 d
300 d
200 d
10 df
iy
o
dl 120000
30.0 MHz 12002 pts 597.0 MHz, 6.0 GHz

2 Result Summail

30.000 MHz 1.000 GHz 100.000 kHz 460.222 39 MHz 39.44 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 2.96505 GHz -25.26 dBm -200.00 dB

= 2024-09-03
reacy [N & AR

08:55:25 AM 09/03/2024

Plot 6: tx@469.9875 MHz, bandwidth 20 kHz, low power, 30 MHz — 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep SGL

1 Spurious Emissions

ML[1]] 39.21dBm
ML 469,920 MHz

40 di

30 di

20 di

10 d

d

0

dl 120000
a0
30.0 MHz 12002 pts 597.0 MHz, 6.0 GHz

2 Result Summail

30.000 MHz 1.000 GHz 100.000 kHz 469.917 54 MHz 39.21 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 4.38991 GHz -24.58 dBm -200.00 dB
N

09:05:04 AM 09/03/2024
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Plots of the measurements with high power setting (40 W)

Plot 1: tx@421.2125 MHz, bandwidth 20 kHz, high power, 30 MHz — 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep 56L

1 Spurious Emissions

MI[1]] 45.38 dBm
421,440 MHz

d 1—20-000-

30.0 MHz 12002 pts 597.0 MHz 6.0 GHz

2 Result Summa
30.000 MHz 1.000 GHz 100.000 kHz 421.44178 MHz 45.38 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 4.79237 GHz -24.21 dBm -200.00 dB

= 2024-09-03
reacy [N & ARE

08:15:48 AM 09/03/2024

Plot 2: tx@425.6125 MHz, bandwidth 20 kHz, high power, 30 MHz - 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep SGL

1 Spurious Emissions

MI[1]] 45.35 dBm
425,800 MHz

d 1—20-000-

30.0 MHZz 12002 pts 597.0 MHz, 6.0 GHz
2 Result Summail

30.000 MHz 1.000 GHz 100.000 kHz 425.804 60 MHz 45.35 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 4.72538 GHz -25.21 dBm -200.00 dB

= 2024-09-03
ready [N 2024080

08:30:53 AM 09/03/2024

© cetecom advanced GmbH Page 232 of 286



Test report no.: 1-6907-23-01-09_TR1-RO1 cetecom
advanced

Plot 3: tx@429.9875 MHz, bandwidth 20 kHz, high power, 30 MHz — 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep 56L

1 Spurious Emissions

M1[1] 45.15 dBm
430,170 MHz
40 di
30 di
20 di
10 d
y
ey
dl 120000
v MwuwmmmmwwmM&mm&MMMNMWWMWMHmﬂmMﬂQ“WMWWMWM
30.0 MHz 12002 pts 597.0 MHz, 6.0 GHz

2 Result Summail

30.000 MHz 1.000 GHz 100.000 kHz 430.16742 MHz 45.15 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 4.87236 GHz -24.88 dBm -200.00 dB

= 2024-09-03
reacy [N & AR

08:37:39 AM 09/03/2024

Plot 4: tx@450.0125 MHz, bandwidth 20 kHz, high power, 30 MHz - 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep SGL

1 Spurious Emissions
1

ML[1]] 45.11 dBm
450,040 MHz
40 di
30 di
20 di
10 d
d
0
dl 120000
a0
30.0 MHz 12002 pts 597.0 MHz, 6.0 GHz

2 Result Summail

30.000 MHz 1.000 GHz 100.000 kHz 450.04248 MHz 45.11 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 4.767 87 GHz -24.76 dBm -200.00 dB
N

08:46:14 AM 09/03/2024
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Plot 5: tx@460.0 MHz, bandwidth 20 kHz, high power, 30 MHz - 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep 56L

1 Spurious Emissions
1

M1[1] 45.48 dBm
460.220 MHz
40 di
30 di
20 di
10 d
y
o
dl 120000
s wJmwmWmmmM&MMm%@Mmmwwﬂmmmﬂwﬂﬁnwwwmmmmm
30.0 MHz 12002 pts 597.0 MHz, 6.0 GHz

2 Result Summail

30.000 MHz 1.000 GHz 100.000 kHz 460.222 39 MHz 45.48 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 4.836 37 GHz -24.55 dBm -200.00 dB

= 2024-09-03
reacy [N o AR

08:51:1% AM 09/03/2024

Plot 6: tx@469.9875 MHz, bandwidth 20 kHz, high power, 30 MHz - 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep SGL

1 Spurious Emissions

MI[1]] 45.26 dBm
469.920 MHz

“10d

d 1—20-000-

30.0 MHz 12002 pts 597.0 MHz, 6.0 GHz

2 Result Summail

30.000 MHz 1.000 GHz 100.000 kHz 469.917 54 MHz 45.26 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 4.744 88 GHz -25.30 dBm -200.00 dB
N

09:02:53 AM 09/03/2024
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13.8.4 Plots 25 kHz bandwidth
Plots of the measurements with low power setting (10 W)

Plot 1: tx@421.2125 MHz, bandwidth 25 kHz, low power, 30 MHz - 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep 56L

1 Spurious Emissions

MI[1]] 39.43 dBm
ML 421,440 MHz
40 d
300 d
200 d
10 df
0
10 df
dl 120000
30 d
30.0 MHz 12002 pts 597.0 MHz, 6.0 GHz

2 Result Summail

30.000 MHz 1.000 GHz 100.000 kHz 421.44178 MHz 39.43 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 4.987 35 GHz -24.95 dBm -200.00 dB

= 2024-09-03
reacy [N o AR

08:17:15 AM 09/03/2024

Plot 2: tx@425.6125 MHz, bandwidth 25 kHz, low power, 30 MHz - 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep SGL

1 Spurious Emissions

MI[1]] 39.47 dBm
ML 425,800 MHz

d 1—20-000-

30.0 MHZz 12002 pts 597.0 MHz, 6.0 GHz
2 Result Summail

30.000 MHz 1.000 GHz 100.000 kHz 425.804 60 MHz 39.47 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 3.82347 GHz -24.65 dBm -200.00 dB
N

08:32:26 AM 09/03/2024
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Plot 3: tx@429.9875 MHz, bandwidth 25 kHz, low power, 30 MHz - 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep 56L

1 Spurious Emissions

M1[1] 39.22 dBm
M1 430,170 MHz
40 d
300 d
200 d
10 df
0
104
dl 120000
304
30.0 MHz 12002 pts 557.0 MHz, 6.0 GHz
2 Result Summa
30.000 MHz 1.000 GHz 100.000 kHz 430.16742 MHz 39.22 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 3.05504 GHz -24.67 dBm -200.00 dB

= 2024-09-03
reacy [N & ARE

08:40:47 AM 09/03/2024

Plot 4: tx@450.0125 MHz, bandwidth 25 kHz, low power, 30 MHz — 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep SGL

1 Spurious Emissions

MI[1]] 39.14 dBm

i 450.040 MHz

“10d

d 1—20-000-

30.0 MHZz 12002 pts 597.0 MHz, 6.0 GHz
2 Result Summail

30.000 MHz 1.000 GHz 100.000 kHz 450.04248 MHz 39.14 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 3.16203 GHz -24.85 dBm -200.00 dB
N

08:47:35 AM 09/03/2024
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Plot 5: tx@460.0 MHz, bandwidth 25 kHz, low power, 30 MHz — 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep 56L

1 Spurious Emissions

MI[1]] 39.50 dBm
M1 460,220 MHz
40 d
300 d
200 d
10 df
0
104
dl 120000
304
30.0 MHz 12002 pts 597.0 MHz, 6.0 GHz

2 Result Summail

30.000 MHz 1.000 GHz 100.000 kHz 460.222 39 MHz 39.50 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 4.597 39 GHz -24.90 dBm -200.00 dB

= 2024-09-03
reacy [N & AR

08:54:28 AM 09/03/2024

Plot 6: tx@469.9875 MHz, bandwidth 25 kHz, low power, 30 MHz — 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep SGL

1 Spurious Emissions

ML[1]] 39.24 dBm
ML 469,920 MHz

40 di

30 di

20 di

10 d

d

0

dl 120000
a0
30.0 MHz 12002 pts 597.0 MHz, 6.0 GHz

2 Result Summail

30.000 MHz 1.000 GHz 100.000 kHz 469.917 54 MHz 39.24 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 4.71788 GHz -24.93 dBm -200.00 dB
N

09:04:22 AM 09/03/2024
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Plots of the measurements with high power setting (40 W)
Plot 1: tx@421.2125 MHz, bandwidth 25 kHz, high power, 30 MHz — 6 GHz:
Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep E
1 Spurious Emissions
ML MI[1]] 4536 dBm
421,440 MHz
40 d
300 d
200 d
10 df
dl 120000
30.0 MHz 12002 pts 597.0 MHz, 6.0 GHz
2 Result Summa
30.000 MHz 1.000 GHz 100.000 kHz 421.44178 MHz 45.36 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 4.44991 GHz -24.98 dBm -200.00 dB

= 2024-09-03
reacy [N & AR

08:16:32 AM 09/03/2024

Plot 2: tx@425.6125 MHz, bandwidth 25 kHz, high power, 30 MHz - 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep SGL

1 Spurious Emissions

MI[1]] 45.35 dBm
425,800 MHz

d 1—20-000-

30.0 MHZ 12002 pts 597.0 MHz, 6.0 GHz
2 Result Summai
30.000 MHz 1.000 GHz 100.000 kHz 425.804 60 MHz 45.35 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 2.94006 GHz -25.16 dBm -200.00 dB

= 2024-09-03
ready [N = A

08:31:43 AM 09/03/2024
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Plot 3: tx@429.9875 MHz, bandwidth 25 kHz, high power, 30 MHz — 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep 56L

1 Spurious Emissions

MI[1]] 45.16 dBm
430,170 MHz

0 d
10 d
d 120,000 df
a0 d W
30.0 MHz 12002 pts 597.0 MHz, 6.0 GHz

2 Result Summail

30.000 MHz 1.000 GHz 100.000 kHz 430.16742 MHz 45.16 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 4.82787 GHz -25.11 dBm -200.00 dB

= 2024-09-03
reacy [N o AR

08:38:26 AM 09/03/2024

Plot 4: tx@450.0125 MHz, bandwidth 25 kHz, high power, 30 MHz - 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep SGL

MI[1]] 45.12 dBm
450,040 MHz

1 Spurious Emissions
1

“10d

d 1—20-000-

s SN

30.0 MHz 12002 pts 597.0 MHz, 6.0 GHz

2 Result Summail

30.000 MHz 1.000 GHz 100.000 kHz 450.04248 MHz 45.12 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 4.89336 GHz -25.17 dBm -200.00 dB
N

08:46:53 AM 09/03/2024
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Plot 5: tx@460.0 MHz, bandwidth 25 kHz, high power, 30 MHz - 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep 56L

1 Spurious Emissions E——S——
1

MI[1]] 45.49 dBm
460,220 MHz

“10d

d 1—20-000-

“30d

30.0 MHz 12002 pts 597.0 MHz, 6.0 GHz
2 Result Summail

30.000 MHz 1.000 GHz 100.000 kHz 460.222 39 MHz 45.49 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 4.85386 GHz -25.12 dBm -200.00 dB

= 2024-09-03
reacy [N & AR

08:51:58 AM 09/03/2024

Plot 6: tx@469.9875 MHz, bandwidth 25 kHz, high power, 30 MHz - 6 GHz:

Ref Level 50.30dBm  Offset 30.30 dB Mode Sweep SGL

1 Spurious Emissions

ML[1]] 45.27 dBm
469,920 MHz
40 di
30 di
20 di
10 d
d
0
dl 120000
a0
30.0 MHz 12002 pts 597.0 MHz, 6.0 GHz

2 Result Summail

30.000 MHz 1.000 GHz 100.000 kHz 469.917 54 MHz 45.27 dBm -200.00 dB
1.000 GHz 6.000 GHz 1.000 MHz 2.934 56 GHz -24.93 dBm -200.00 dB
N

09:03:38 AM 09/03/2024
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13.9 Transmitter spurious emissions (radiated)

Measurement:
Measurement parameter
Detector: Peak
Sweep time: Auto
. N f<1GHz:100 kHz
Resolution bandwidth: f>1GHz - 1 MHz
. o f<1GHz:100 kHz
Video bandwidth: f>1GHz 1 MHz
Span: see plots
Trace-Mode: max. hold
Limits:
FCC IC
FCC 47 CFR
§2.1051 RSS 119 Issue 12 5.8
§90.210

Emission Mask E (FCC)
7.5 kHz channel spacing
65 dB or 55 + 10Log10(Pwatts) — whichever is the

Emission Mask E (IC)
7.5 kHz channel spacing
57 dB or 55 + 10Log10(Pwatts) — Whichever is the

lesser

lesser

Emission Mask D
12.5 kHz channel spacing

70 dB or 50 + 10Log10(Pwatts) — Whichever is the lesser

Emission Mask Y
20/25 kHz channel spacing

57 dB or 55 + 10Log10(Pwatis) — Whichever is the lesser

Results:
Transmitter spurious emissions (dBm)
421.2125 MHz 425.6125 MHz 429.9875 MHz
Frequency | Detector Level Frequency | Detector Level Frequency Detector Level

All detected spurious emissions are
more than 10 dB below the limit.

All detected spurious emissions are
more than 10 dB below the limit.

All detected spurious emissions are
more than 10 dB below the limit.

450.0125 MHz

460.0 MHz

469.9875 MHz

Frequency | Detector Level

Frequency | Detector Level

Frequency Detector Level

All detected spurious emissions are
more than 10 dB below the limit.

All detected spurious emissions are
more than 10 dB below the limit.

All detected spurious emissions are
more than 10 dB below the limit.
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Plots of the measurements 6.25 kHz Bandwidth, 10 W

Plot 1
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Plot 2: 30 MHz - 6 GHz, tx@425.6125 MHz, antenna vertical/horizontal, low power
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Plot 3: 30 MHz - 6 GHz, tx@429.9875 MHz, antenna vertical/horizontal, low power
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Plot 4: 30 MHz - 6 GHz, tx@450.0125 MHz, antenna vertical/horizontal, low power
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Plot 5: 30 MHz - 6 GHz, tx@460.0 MHz, antenna vertical/horizontal, low power
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Plot 6: 30 MHz - 6 GHz, tx@469.987 5MHz, antenna vertical/horizontal, low power
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6.25 kHz Bandwidth, 40 W

Plot 1
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: 30 MHz - 6 GHz, tx@421.2125 MHz, antenna vertical/horizontal, high power
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Plot 2: 30 MHz - 6 GHz, tx@425.6125 MHz, antenna vertical/horizontal, high power
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Plot 3: 30 MHz - 6 GHz, tx@429.9875 MHz, antenna vertical/horizontal, high power
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Plot 4: 30 MHz - 6 GHz, tx@450.0125 MHz, antenna vertical/horizontal, high power
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Plot 5: 30 MHz - 6 GHz, tx@460.0 MHz, antenna vertical/horizontal, high power
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Plot 6: 30 MHz - 6 GHz, tx@469.9875 MHz, antenna vertical/horizontal, high power
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25 kHz Bandwidth, 10 W

Plot 1
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: 30 MHz - 6 GHz, tx@421.2125 MHz, antenna vertical/horizontal, low power
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Plot 2: 30 MHz — 6 GHz, tx@425.6125 MHz, antenna vertical/horizontal, low power
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Plot 3: 30 MHz - 6 GHz, tx@429.9875 MHz, antenna vertical/horizontal, low power
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Plot 4: 30 MHz — 6 GHz, tx@450.0125 MHz, antenna vertical/horizontal, low power
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Plot 5: 30 MHz - 6 GHz, tx@460.0000 MHz, antenna vertical/horizontal, low power
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Plot 6: 30 MHz — 6 GHz, tx@469.9875 MHz, antenna vertical/horizontal, low power
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25 kHz Bandwidth, 40 W

Plot 1
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Plot 2: 30 MHz - 6 GHz, tx@425.6125 MHz, antenna vertical/horizontal, high power
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Plot 3: 30 MHz - 6 GHz, tx@429.9875 MHz, antenna vertical/horizontal, high power
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Plot 4: 30 MHz - 6 GHz, tx@450.0125 MHz, antenna vertical/horizontal, high power
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Plot 5: 30 MHz - 6 GHz, tx@460.0000 MHz, antenna vertical/horizontal, high power
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Plot 6: 30 MHz — 6 GHz, tx@469.9875 MHz, antenna vertical/horizontal, high power
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13.10 Spurious emissions radiated < 30 MHz

Description:

Measurement of the radiated spurious emissions in transmit mode below 30 MHz. The EUT is set to channel 6.
This measurement is representative for all channels and modes. If peaks are found channel 1 and channel 11 will
be measured too. The measurement is performed with the data rate producing the highest output power. The

limits are recalculated to a measurement distance of 3 m with 40 dB/decade according CFR Part 2.

Measurement:
Measurement parameter
Detector: Peak / Quasi Peak
Sweep time: Auto
. _— F <150 kHz: 200 Hz
Video bandwidth: F > 150 kHz: 9 kHz
. _— F <150 kHz: 1 kHz
Resolution bandwidth: F > 150 kHz: 100 kHz
Span: 9 kHz to 30 MHz
Trace-Mode: Max Hold
Used equipment: See chapter 7.2 A
Measurement uncertainty: See chapter 9
Limits:
FCC
Frequency Field strength Measurement distance
(MHz) (uV/m) (m)
0.009 - 0.490 2400/(F/kHz) 300
0.490 - 1.705 24000/(F/kHz) 30
1.705-30 30 (29.5 dBuVv/m) 30
IC
Frequency Field strength Measurement distance
(MHz) (LA/m) (m)
0.009 - 0.490 6.37/F (F in kHz) 300
0.490 - 1.705 63.7/F (F in kHz) 30
1.705 - 30 0.08 (-22 dBpA/m) 30

Results: for all power settings, frequencies and data rates -> no peaks closer 10 dB to the limit detected!
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Plots 6.25 kHz bandwidth, 10 W:

Plot 1: tx@421.2125 MHz, low power, FCC
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Plot 2: tx@425.6125 MHz, low power, FCC
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Plot 3: tx@429.9875 MHz, low power, FCC
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Plot 4: tx@450.0125 MHz, low power, FCC
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Plot 5: tx@460.0000 MHz, low power, FCC
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Plot 6: tx@469.9875 MHz, low power, FCC
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Plot 7: tx@421.2125 MHz, low power, IC
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Plot 8: tx@425.6125 MHz, low power, IC
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Plot 9: tx@429.9875 MHz, low power, IC
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Plot 11: tx@460.0000 MHz, low power, IC
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Plot 12: tx@469.9875 MHz, low power, IC
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Plots 6.25 kHz bandwidth, 40 W:

Plot 1: tx@421.2125 MHz, high power, FCC
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Plot 2: tx@425.6125 MHz, high power, FCC
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Plot 3: tx@429.9875 MHz, high power, FCC
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Plot 4: tx@450.0125 MHz, high power, FCC
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Plot 5: tx@460.0000 MHz, high power, FCC
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Plot 6: tx@469.9875 MHz, high power, FCC
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Plot 7: tx@421.2125 MHz, high power, IC
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Plot 8: tx@425.6125 MHz, high power, IC
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Plot 9: tx@429.9875 MHz, high power, IC
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Plot 11:

90 |

dBpAm oo

70
60
50
40
30
20
10

0

-10

20

-30

40

-50

Plot 12:

90 |

dBpA/m 80

70
60
50
40
30

20

10
i

0

-10

-20

-30

-40

-50

tx@460.0000 MHz, high power, IC

NMWA"WWV ‘1% N

F:
:

Wwwvml

i,

9kHz 100k

tx@469.9875 MHz, high power, IC

Frequency

10M 30MHz

Pty

9kHz 100k

Frequency

10M 30MHz

© cetecom advanced GmbH

Page 266 of 286



mailto:tx@460.0000
mailto:tx@469.9875

Test report no.: 1-6907-23-01-09_TR1-R01

cetecom

advanced

Plots 25 kHz bandwidth, 10 W:

Plot 1: tx@421.2125 MHz, low power, FCC
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Plot 2: tx@425.6125 MHz, low power, FCC
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Plot 3: tx@429.9875 MHz, low power, FCC
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Plot 4: tx@450.0125 MHz, low power, FCC
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Plot 5: tx@460.0000 MHz, low power, FCC
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Plot 6: tx@469.9875 MHz, low power, FCC
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Plot 7: tx@421.2125 MHz, low power, IC
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Plot 8: tx@425.6125 MHz, low power, IC

90
dBpA/m 80

70
60
50
40
30
20
10

0

-10

20

-30

40

-50

Frequency

10M 30MHz

P g od
(MR T

=

=

;

ol

e

R v

b,

ot
RTINS
rmbaulh

9kHz

100k

Frequency

10M 30MHz

© cetecom advanced GmbH

Page 270 of 286



mailto:tx@421.2125
mailto:tx@425.6125

Test report no.: 1-6907-23-01-09_TR1-RO1 cetecom
advanced

Plot 9: tx@429.9875 MHz, low power, IC
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Plot 10: tx@450.0125 MHz, low power, IC
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Plot 11:
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Plots 25 kHz bandwidth, 40 W:
Plot 1: tx@421.2125 MHz, high power, FCC
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Plot 2: tx@425.6125 MHz, high power, FCC
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Plot 3: tx@429.9875 MHz, high power, FCC
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Plot 4: tx@450.0125 MHz, high power, FCC

130
dBpV/m )

110
100
920
80

70

60 |

50

40

30

20

Frequency

10M 30MHz

\\
20

iy
Rbbalid PR RTTION |

R

9kHz

100k

Frequency

10M 30MHz

© cetecom advanced GmbH

Page 274 of 286



mailto:tx@429.9875
mailto:tx@450.0125

Test report no.: 1-6907-23-01-09_TR1-R01

cetecom

advanced

Plot 5: tx@460.0000 MHz, high power, FCC
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Plot 6: tx@469.9875 MHz, high power, FCC
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Plot 7: tx@421.2125 MHz, high power, IC
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Plot 8: tx@425.6125 MHz, high power, IC
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Plot 9: tx@429.9875 MHz, high power, IC
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Plot 11: tx@460.0000 MHz, high power, IC

90 |

dBpAm oo

70
60
50
40
30
20
10

0

-10

20

-30

40

-50

des A A

JIm
G

=

LR A

T
AL

9kHz

100k

Plot 12: tx@469.9875 MHz, high power, IC
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13.11 Receiver spurious emissions (radiated)

Measurement:
Measurement parameter
Detector: Peak
Sweep time: Auto
Video bandwidth: f<1GHz:100 kHz

f>1GHz:1 MHz

Resolution bandwidth:

f<1GHz:100kHz
f>1GHz:1 MHz

Span: See plots
Trace-Mode: Max. hold
Limits:
FCC IC
FCC 47 CFR .
§ 15.200 RSS-GEN Issue 5 Section 6
Receiver Spurious Emission (radiated)
Frequency (MHz) Field strength (uV/m) Measurement distance (m)
30-88 100 3
88-216 150 3
216 - 960 200 3
above 960 500 3
Result: see table below plots
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Plot 1: 30 MHz - 1 GHz
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Final_Result:

Frequency QuasiPeak Limit Margin Meas. Time Bandwidth Height Pol | Azimuth Corr.
(MHz) (dBpV/m) (dBpV/m) (dB) (ms) (kHz) (cm) (deg) (dB/m)
50.431 22.46 30.0 7.5 1000 120.0 175.0 \'i 158 15
71.573 20.41 30.0 9.6 1000 120.0 236.0 \'i 0 10

190.538 30.76 33.5 2.7 1000 120.0 306.0 \'i 85 12
198.453 32.10 33.5 1.4 1000 120.0 100.0 Vv 182 12
214.776 29.27 33.5 4.2 1000 120.0 142.0 \'J 182 13
897.540 18.91 36.0 17.1 1000 120.0 131.0 H 225 25
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Plot 2: 1 GHz - 15 GHz
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Final_Result:
Frequency Average Limit Margin Meas. Time Bandwidth Pol Azimuth Corr.
(MHz) (dBpV/m) (dBpV/m) (dB) (ms) (kHz) (deg) (dB/m)
2512.144 28.68 54.0 25.3 1000 1000.0 H 294 -4
3330.149 30.23 54.0 23.8 1000 1000.0 H 57 -2
4473.060 30.56 54.0 23.4 1000 1000.0 \Y 203 -2
5201.316 32.11 54.0 21.9 1000 1000.0 H 202 -1
5266.505 32.33 54.0 21.7 1000 1000.0 \Y 163 0
5969.537 33.20 54.0 20.8 1000 1000.0 \' 102 1
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13.12 Spurious emissions AC conducted < 30 MHz

Description:

Measurement of the conducted spurious emissions in transmit mode below 30 MHz. The measurement is
performed with the data rate producing the highest output power. Both power lines, phase and neutral line, are
measured. Found peaks are remeasured with average and quasi peak detection to show compliance to the
limits.

Measurement:
Measurement parameter
Detector: Peak - Quasi Peak / Average
Sweep time: Auto
Video bandwidth: F<150kHz: 200 Hz

F >150 kHz: 9 kHz

F <150 kHz: 1 kHz

Resolution bandwidth: F > 150 kHz: 100 kHz

Span: 9 kHz to 30 MHz
Trace-Mode: Max Hold
Limits:
FCC IC

TX Spurious Emissions Conducted < 30 MHz

Frequency (MHz) Quasi-Peak (dBpV/m) Average (dBuV/m)
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30.0 60 50

*Decreases with the logarithm of the frequency

Results: see table below plots
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Plots:

Plot 1: TX mode, 150 kHz to 30 MHz, phase line

Amplitude in dBpV

Measurement

Phase line

Frequency in Hz

Project ID: 1-6907/23-01-04

Frequency Quasi peak Margin Limit QP Average Margin Limit AV
level quasi peak level average

MHz dBuVv dB dBuVv dBuVv dB dBuVv
0.157463 46.85 18.75 65.597 36.92 18.86 55.787
0.317906 38.57 21.20 59.761 23.21 27.99 51.203
0.526856 30.75 25.25 56.000 18.33 27.67 46.000
2.896200 35.33 20.67 56.000 21.56 24.44 46.000
4.030500 36.74 19.26 56.000 33.96 12.04 46.000
4.508100 37.62 18.38 56.000 36.11 9.89 46.000
11.474344 38.46 21.54 60.000 37.94 12.06 50.000
26.227706 35.73 24.27 60.000 34.76 15.24 50.000

© cetecom advanced GmbH

Page 283 of 286




Test report no.: 1-6907-23-01-09_TR1-RO1

advanced

e cetecom

Plot 2: TX mode, high power, 150 kHz to 30 MHz, neutral line

Amplitude in dBpV

Measurement

Neutral line

Frequency in Hz

Project ID: 1-6907/23-01-04

Frequency Quasi peak | Margin quasi Limit QP Average Margin Limit AV
level peak level Average

MHz dBpVv dB dBpVv dBpVv dB dBpVv
0.153731 45.36 20.44 65.796 33.45 22.44 55.893
0.224625 30.72 31.92 62.646 21.09 32.78 53.868
0.317906 30.27 29.50 59.761 21.16 30.05 51.203
2.877544 35.89 20.11 56.000 33.74 12.26 46.000
4.052887 33.19 22.81 56.000 21.54 24.46 46.000
4.504369 34.34 21.66 56.000 32.91 13.09 46.000
25.821000 42.30 17.70 60.000 40.01 9.99 50.000
26.649338 37.85 22.15 60.000 31.33 18.67 50.000
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14 Glossary
AVG | Average
C | Compliant
C/No | Carrier to noise-density ratio, expressed in dB-Hz

CAC | Channel availability check
CW | Clean wave
DC | Duty cycle
DFS | Dynamic frequency selection
DSSS | Dynamic sequence spread spectrum
DUT | Device under test
EN | European Standard
ETSI | European Telecommunications Standards Institute
EMC | Electromagnetic Compatibility
EUT | Equipment under test
FCC | Federal Communications Commission
FCC ID | Company Identifier at FCC
FHSS | Frequency hopping spread spectrum
FVIN | Firmware version identification number
GNSS | Global Navigation Satellite System
GUE | GNSS User Equipment
HMN | Host marketing name
HVIN | Hardware version identification number
HW | Hardware
IC | Industry Canada
Inv. No. | Inventory number
MC | Modulated carrier
NA | Not applicable
NC | Not compliant
NOP | Non occupancy period
NP | Not performed
OBW | Occupied bandwidth
OC | Operating channel
OCW | Operating channel bandwidth
OFDM | Orthogonal frequency division multiplexing
00B | Out of band
OP | Occupancy period
PER | Packet error rate
PMN | Product marketing name
PP | Positive peak
QP | Quasi peak
RLAN | Radio local area network
S/N or SN | Serial number
SW | Software
UUT | Unit under test
WLAN | Wireless local area network
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