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Plot 15: Emission mask D middle channel / 2400 bits per second - high power — carrier modulated
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Plot 16: Emission mask D middle channel / 4800 bits per second — high power — carrier modulated
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Plot 17: Emission mask D high channel / 512 bits per second - low power — carrier modulated
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Plot 18: Emission mask D high channel / 1200 bits per second — low power — carrier modulated
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Plot 19: Emission mask D high channel / 2400 bits per second — low power — carrier modulated
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Plot 20: Emission mask D high channel / 4800 bits per second — low power — carrier modulated
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Plot 21: Emission mask D high channel / 512 bits per second — high power — carrier modulated
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Plot 22: Emission mask D high channel / 1200 bits per second — high power — carrier modulated
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Plot 23: Emission mask D high channel / 2400 bits per second — high power — carrier modulated
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Plot 24: Emission mask D high channel / 4800 bits per second — high power — carrier modulated
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13.4.3 Spectrum masks 20 kHz bandwidth (Emission mask C)

Plot 1: Emission mask C low channel / 512 bits per second — low power — carrier modulated
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Plot 2: Emission mask C low channel / 1200 bits per second — low power — carrier modulated
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Plot 3: Emission mask C low channel / 2400 bits per second — low power — carrier modulated
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Plot 4: Emission mask C low channel / 4800 bits per second — low power — carrier modulated
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Plot 5: Emission mask C low channel / 512 bits per second — high power — carrier modulated
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Plot 6: Emission mask C low channel / 1200 bits per second - high power — carrier modulated
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Plot 7: Emission mask C low channel / 2400 bits per second — high power — carrier modulated
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Plot 8: Emission mask C low channel / 4800 bits per second - high power — carrier modulated
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Plot 9: Emission mask C middle channel / 512 bits per second — low power — carrier modulated
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Plot 10: Emission mask C middle channel / 1200 bits per second — low power — carrier modulated
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Plot 11: Emission mask C middle channel / 2400 bits per second - low power — carrier modulated
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Plot 12: Emission mask C middle channel / 4800 bits per second — low power — carrier modulated

1- B- B- B- B B- B- B- B- B B

Ref Level 50,30 dBm Offset 30.30 dB Mode Sweep

1 Spectrum Emission Mask 1Pk Max
Limit Chefk PASS M1[1] -50,43 dBm
161.950 000 00 MHz

[N

D L
A RN
TR

j: Mﬂj W i ) M\r“wﬂw” )
Ut i A W LTI

¥ 1 L i

CF 162.0 MHz 20001 pts 10.0 kHz, Span 100.0 kHz

- UNGAL for frequencies below 10 MHz, use DC Coupling o Measuring...  [INNNNENNR i3 zuﬁggg?ﬁ

08:57:16 AM 06/25/2024

© cetecom advanced GmbH Page 81 of 179



Test report no.: 1-6907-23-01-04_TR1-RO1

cetecom

advanced

Plot 13: Emission mask C middle channel / 512 bits per second — high power — carrier modulated

H- HB-

1- B~ B- HBH-

Ref Level 50,30 dBm  Offset 3030 dB

1 Spectrum Emission Mask

Mode Sweep

1Pk Max

Plot 14: Emission mask C middle channel / 1200 bits per second — high power — carrier modulated
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Plot 15: Emission mask C middle channel / 2400 bits per second - high power — carrier modulated
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Plot 16: Emission mask C middle channel / 4800 bits per second — high power — carrier modulated
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Plot 17: Emission mask C high channel / 512 bits per second - low power — carrier modulated
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Plot 18: Emission mask C high channel / 1200 bits per second — low power — carrier modulated
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Plot 19: Emission mask C high channel / 2400 bits per second — low power — carrier modulated
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Plot 20: Emission mask C high channel / 4800 bits per second — low power — carrier modulated
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Plot 21: Emission mask C high channel / 512 bits per second — high power — carrier modulated
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Plot 22: Emission mask C high channel / 1200 bits per second — high power — carrier modulated
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Limit Chefk PASS M1[1] -51,28 dBm
173.920 00000 MHz

(=}

0 d i
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40 WWH Wﬂvf\ | T
) N\(\WM\M«I AW T

WW el ; LI R L

CF 173,97 MHz 20001 pts 10.0 kHz Span 100.0 kHz

2 Result Summary

Sub Block A Center 173.97 MHz Tx Power 46.42 dBm RBW 300.000 Hz : |
Measuring... [[NNENNRNN oty AR

09:11:11 AM  07/10/2024
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Plot 23: Emission mask C high channel / 2400 bits per second — high power — carrier modulated

13- B- B- B- B B- B- B- B- B B
lode Sweep
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CF 173,97 MHz 20001 pts 10.0 kHz Span 100.0 kHz
2 Result Summary
Sub Block A Center 173.97 MHz Tx Power 46.12 dBm RBW 300.000 Hz : |

moasuring.. NNNNNNN <% 20240710

09:11:49 AM  07/10/2024

Plot 24: Emission mask C high channel / 4800 bits per second — high power — carrier modulated

13- B- B- B- B B- B- B- B- B B
lode Sweep

173.920 000 00 MHz
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CF 173,97 MHz 20001 pts 10.0 kHz Span 100.0 kHz
2 Result Summary
Sub Block A Center 173.97 MHz Tx Power 46.14dBm RBW 300.000 Hz : |

moasuring.. NNNNNNNN <% 20240710

09:12:34 AM  07/10/2024
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13.4.4 Spectrum masks 25 kHz bandwidth (Emission mask C)

Plot 1: Emission Mask C — low channel — 512 bits per second - low power — Carrier modulated

Ref Level 50,30 dBm Offset 30.30 dB Mode Sweep

1Pk Max
M1[1] -50.61 dBm
150.1115 000 00 MHz

1 Spectrum Emission Mask
Limit Chepk PASS
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0 di

JSEM_LIMIT_D11_PEL I / \

210 d

20 d

\\
M i

-40 df Wu i VWWWW

d bl A I ﬂ 4 h I !
WW' (AR Ul L A g T
CF 150.065 MHz 20001 pts 10.0 kHz Span 100.0 kHz
2 Result Summary
Sub Block A Center 150.06 MHz Tx Power 42.15dBm RBW 300.000 Hz : |

. = 2024-07-10
measuring...  [[NENNENEN 5 T 092231

09:22:32 AM  07/10/2024

Plot 2: Emission Mask C — low channel — 1200 bits per second — low power — Carrier modulated

Ref Level 50,30 dBm Offset 30.30 dB Mode Sweep

1Pk Max

1 Spectrum Emission Mask
Limit Chefk PASS M1[1] -53,08 dBm
150.115 000 00 MHz

| |

! W

\vn
M{ %

40 d
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oo L gl /MMMN AMM\AM L
WW T o R wawuw VVWWW T

Span 100.0 kHz |

CF 150.065 MHz 20001 pts 10.0 kHz
2 Result Summary
Sub Block A Center 150.06 MHz Tx Power 39.86 dBm RBW 300.000 Hz : |

moasuring.. NNNNNNNN <% 20250710

09:22:55 AM  07/10/2024
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Plot 3: Emission Mask C — low channel — 2400 bits per second - low power — Carrier modulated
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2 Result Summary
Sub Block A Center 150.06 MHz Tx Power 39.71 dBm RBW 300.000 Hz : |

moasuring... NNNNNN <% 20240710

09:23:23 AM  07/10/2024

Plot 4: Emission Mask C — low channel — 4800 bits per second — low power — Carrier modulated

- H- - A~ @A~ A~ B B . N
ode oweel
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CF 150.065 MHz 20001 pts 10.0 kHz Span 100.0 kHz
2 Result Summary

Sub Block A Center 150.06 MHz Tx Power 39.64dBm RBW 300.000 Hz : |

Meosuring... NENEENED % 20200710
09:23:52 MM 07/10/2024
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Plot 5: Emission Mask C — low channel - 512 bits per second - high power — Carrier modulated

Ref Level 50,30 dBm Offset 30.30 dB Mode Sweep

1Pk Max

1 Spectrum Emission Mask
Limit Chefk PASS M1[1] -51,26 dBm
150.115 000 00 MHz
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CF 150.065 MHz 20001 pts 10.0 kHz Span 100.0 kHz

2 Result Summary

Sub Block A Center 150.06 MHz Tx Power 48.99 dBm RBW 300.000 Hz : |
Measuring... INNNNNNNN o BT

09:24:26 AM 07/10/2024

Plot 6: Emission Mask C — low channel — 1200 bits per second — high power — Carrier modulated

Ref Level 50,30 dBm Offset 30.30 dB Mode Sweep

1Pk Max
M1[1] -51.51 dBm
150.1115 000 00 MHz

1 Spectrum Emission Mask
Limit Chepk PASS
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CF 150.065 MHz 20001 pts 10.0 kHz Span 100.0 kHz

2 Result Summary

Sub Block A Center 150.06 MHz Tx Power 46.77 dBm RBW 300.000 Hz : |
Measuring... INNNNNNNN & B

09:24:52 AM  07/10/2024
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Plot 7: Emission Mask C — low channel - 2400 bits per second - high power - carrier modulated
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2 Result Summary
Sub Block A Center 150.06 MHz Tx Power 46.54dBm RBW 300.000 Hz : |
Measuring... [NNNENNRNN ot AR

09:25:19 AM  07/10/2024

Plot 8: Emission Mask C — low channel — 4800 bits per second — high power — carrier modulated

- H- - A~ @A~ A~ B B . N

Ref Level 50,30 dBm Offset 30.30 dB Mode Sweep

150.1[15 000 00 MHz

Wi
T V'l

e T |

Span 100.0 kHz

CF 150.065 MHz 20001 pts 10.0 kHz

2 Result Summary

Sub Block A Center 150.06 MHz Tx Power 46.50 dBm RBW 300.000 Hz : |
Measuring... IENNEENNN & TP

09:25:58 AM  07/10/2024
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Plot 9: Emission mask C middle channel / 512 bits per second — low power — carrier modulated
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Ref Level 50,30 dBm Offset 30.30 dB Mode Sweep
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measuring...  [[NENNENEN a% 202400721

10:59:17

10:59:17 AM 06/21/2024

Plot 10: Emission mask C middle channel / 1200 bits per second — low power — carrier modulated

13- B- B- B- B B- B- B- B- B B

Ref Level 50,30 dBm Offset 30.30 dB Mode Sweep

1 Spectrum Emission Mask 1Pk Max
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10:59:49

10:59:50 AM 06/21/2024
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Plot 11: Emission mask C middle channel / 2400 bits per second - low power — carrier modulated
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Plot 13: Emission mask C middle channel / 512 bits per second — high power — carrier modulated
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1 Spectrum Emission Mask
Limit Chefk PASS it M1[1]
T 162.003 698 20 MHz

o
JSEM_LIMIT_D11_REL |

(=}
—

-10 d

. ] M
g WWWWMWM it

dind et
gl 't
CF 162.0 MHz 20001 pts 10.0 kHz Span 100.0 kHz
weasuring.. NNNNNNNN = 2020002

11:01:06 AM 06/21/2024

Plot 14: Emission mask C middle channel / 1200 bits per second — high power — carrier modulated
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Ref Level 50,30 dBm Offset 30.30 dB Mode Sweep
1 Spectrum Emission Mask 1Pk Max
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Meosuring... NENEENEND = 2020621

11:01:45 AM  06/21/2024
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Plot 15: Emission mask C middle channel / 2400 bits per second - high power — carrier modulated

13- B- B- B- B B- B- B- B- B B
Ref Level 50,30 dBm 3030dB Mode Sweep
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- © Measuring.. NENENEND = 2020052

A 06/21/

Plot 16: Emission mask C middle channel / 4800 bits per second — high power — carrier modulated

13- B- B- B- B B- B- B- B- B B
Ref Level 50,30 dBm 3030dB Mode Sweep

30 }
CF 162.0 MHz 20001 pts 10.0kHz Span 100.0 kHz
i ’ i N veosuing.. NENENED = 2020002
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Plot 17: Emission mask C high channel / 512 bits per second — low power — carrier modulated
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Ref Level 50,50 dBm Offset 30.30 dB Mode Sweep
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2 Result Summary

Sub Block A Center 173.97 MHz Tx Power 41.93 dBm RBW 300.000 Hz : |

moasuring... NNNNNNN <% 20250710

09:34:17 AM  07/10/2024

Plot 18: Emission mask C high channel / 1200 bits per second — low power — carrier modulated
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Ref Level 50,50 dBm Offset 30.30 dB Mode Sweep

1 Spectrum Emission Mask 1Pk Max
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2 Result Summary
Sub Block A Center 173.97 MHz Tx Power 39.82 dBm RBW 300.000 Hz : |
Measuring... INNNNENNN & TP

09:34:54 AM  07/10/2024
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Plot 19: Emission mask C high channel / 2400 bits per second — low power — carrier modulated
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lode Sweep
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2 Result Summary
Sub Block A Center 173.97 MHz Tx Power 39.63 dBm RBW 300.000 Hz : |
Measuring... [[NNENNRNN oty AR

09:35:31 AM  07/10/2024

Plot 20: Emission mask C high channel / 4800 bits per second — low power — carrier modulated
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2 Result Summary
Sub Block A Center 173.97 MHz Tx Power 39.65dBm RBW 300.000 Hz : |
Measuring... [NNNENNRNN oty AR

09:36:04 AM 07/10/2024
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Plot 21: Emission mask C high channel / 512 bits per second — high power — carrier modulated

13- B- B- B- B B- B- B- B- B B

Ref Level 50,50 dBm Offset 30.30 dB Mode Sweep
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2 Result Summary
Sub Block A Center 173.97 MHz Tx Power 48.52 dBm RBW 300.000 Hz : |
Measuring... [[NNENNRNN oty AR

09:31:39 AM  07/10/2024

Plot 22: Emission mask C high channel / 1200 bits per second — high power — carrier modulated
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Ref Level 50,50 dBm Offset 30.30 dB Mode Sweep
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2 Result Summary

Sub Block A Center 173.97 MHz Tx Power 46.29 dBm RBW 300.000 Hz : |
Measuring... IENNNENNN & B

09:32:32 AM  07/10/2024

© cetecom advanced GmbH

Page 98 of 179




Test report no.: 1-6907-23-01-04_TR1-RO1

cetecom

advanced
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Plot 23: Emission mask C high channel / 2400 bits per second — high power — carrier modulated
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2 Result Summary
Sub Block A Center 173.97 MHz Tx Power 46.12 dBm RBW 300.000 Hz : |

09:33:10 AM  07/10/2024

moasuring.. NNNNNNN <% 20240710

Plot 24: Emission mask C high channel / 4800 bits per second — high power — carrier modulated
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2 Result Summary

Sub Block A Center 173.97 MHz Tx Power 46.10 dBm RBW 300.000 Hz : |

09:33:35 AM  07/10/2024

moasuring.. NNENNNNN <% 20240710
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13.5 Transient frequency behavior

13.5.1 Transient frequency behavior 6.25 kHz bandwidth channels
Measurement:

The first plot shows the measurement of the carrier signal to show that a clean carrier is transmitted which
results in a measured bandwidth of nearly twice the used RBW.

The following plots show triggered measurements in the time domain with a RBW of 3 kHz (3-dB filter).

A decrease of this power level of 3 dB can be correlated to a frequency error of a half RBW (1.5 kHz).
Therefore the frequency error is less than + 1.5 kHz as long as the power level is in the 3 dB range. This
criteria was taken as worst case condition to show compliance.

Limits:
FCC IC
FCC 47 CFR
RSS 119 Issue 12 5.9
§90.214
Transient frequency behavior
L . . Frequency range
Time intervals Maximum frequency difference 150 =774 MHz [ 221 -512 Mz
Transient Frequency Behavior for Equipment Designed to Operate on 25 kHz Channels
t +25.0 kHz 5ms 10 ms
t2 +12.5 kHz 20 ms 25ms
13 +25.0 kHz 5ms 10 ms
Transient Frequency Behavior for Equipment Designed to Operate on 12.5 kHz Channels
t +12.5 kHz 5ms 10 ms
t2 16.25 kHz 20 ms 25ms
13 +12.5 kHz 5ms 10 ms
Transient Frequency Behavior for Equipment Designed to Operate on 6.25 kHz Channels
t +6.25 kHz 5ms 10 ms
t2 +3.125 kHz 20 ms 25ms
3 +6.25 kHz 5ms 10 ms
t1 is the time period immediately following ton.
12 is the time period immediately following t1.
13 is the time period from the instant when the transmitter is turned off until tof.
Test scenario lowest channel middle channel highest channel
The frequency stabilizes within the required
frequency tolerance range after switching on 3.73ms 3.78 ms 3.73ms
the transmitter during period t; after:
Maximum power deviation during t2:
(power deviation below 3 dB conforms a 1.87 dB 1.52dB 1.94 dB
frequency deviation below + 1.5 kHz)
Switch off time (ts): 1.12 ms 1.04 ms 1.14ms
Result:
Confirm that during periods t; and t; the frequency difference does not Passed
exceed the value of one cannel separation
Confirm that during period t, the frequency difference does not exceed half a Passed
cannel separation
Confirm that during periods t; to t3 the frequency difference does not exceed Passed
the frequency error limit
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Plots of the measurement (512 bits per second):

Plot 1: lowest channel - carrier

RefLevel £60.00dBm Offset 40.30 db ® RBW 300 Hz
® Att 40dB  SWT 101 ms  VBW 300Hz Mode Sweep
1 Occupied Bandwidth

M1[1] 46.38 dBm
150.064 876 000 MHz
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1=
\\\\4

~10 d
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e

iy,
CF 150.065 MHz 100001 pts 5.0 kHz pan 50.0 kHz
2 Marker Table

M1 1 150.064 876 MHz 46.38 dBm Occ Bw 962.014 0692 766 Hz
1 1 150.064 437 429 MHz 31.26 dBm Occ Bw Centroid 150.064 918436 MHz
T2 1 150.065 399443 MHz 31.27 dBm Occ Bw Freq Offset -81 563698 351 Hz
i = Measuring... [ ] oty A

09:58:08 AM 07/11/2024

Plot 2: lowest channel - switch on (zoomed)

RefLevel 5500 dBm  Offset 40,30 dB ® RBW 10kHz SGL
Att 25dB @ SWT Sms ® VBW 30kHz
TRG:WID DC

1 Zero Span 1Pk 0

b M1[1] ,, 4672 dBm,
T 4:543 500 ms;

)/-/(

| -0 RG -2T.000

g o
il

CF 150.065 MHz 10001 pts 500.0 ps

2 Marker Table

M1 1 4.5435 ms 46.72 dBm ndg 3.0 dB
Tt 1 £49.0 s 43.72 dBm Pulse Width 0.00s

T2 1 4.95 ms 46.72 dBm

= 2024-07-11
- o ready  [NNNNNNN ot

10:00:27 AM  07/11/2024
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Plot 3: low channel — operating

Multi¥iew Spectrum
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2 Marker Table
M1 1 12.0 ms 46.70 dBm nds 3.0dB
T1 1 0.0s 45.06 dBm Pulse Width 0.00 s
T2 1 980.0 ms 46.66 dBm
02 ML 1 218.0 ms -0.02 dB

Ready

10:04:38 AM  07/11/2024

Plot 4: low channel — switch off (zoomed)

Multi¥iew Spectrum
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Plot 5: middle channel — carrier

RefLevel £60.00dBm Offset 40.30 db ® RBW 300 Hz
@ Att 40dB  SWT 101l ms  VBW 300Hz Mode Sweep

1 Occupied Bandwidth

M1[1] 46.43 dBm
161,999 876 000 MHz
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- M V\WJ\NM
-30 d o v}
A Ha,
CF 162.0 MHz 100001 pts 5.0 kHz pan 50.0 kHz
2 Marker Table
M1 1 161.999876 MHz 46.43 dBm Occ Bw 961.224614 59 Hz
1 1 161.999443016 MHz 31.29 dBm Occ Bw Centroid 161.999923628 MHz
T2 1 162.000 404241 MHz 31.32 dBm Occ Bw Freg Offset -76.371 773839 Hz
- < Measuring... || o 2“21?]”1;};

10:12:46 AM 07/11/2024

Plot 6: middle channel — switch on (zoomed)

RefLevel 5500 dBm  Offset 40,30 dB ® RBW 10kHz SGL
Att 25dB @ SWT Sms ® VBW 30kHz
TRG:WID DC

1 Zero Span
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0 d
T1 4:543 500 ms;
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|
CF 162.0 MHz 10001 pts 500.0 ps,
2 Marker Table

M1 1 4.5435 ms 46.72 dBm ndg 3.0 dB
Tt 1 503.5 ps 43.72 dBm Pulse Width 0.00s
T 1 4.95 ms 46.72 dBm

= 2024-07-11
o ready  [NNNNNNN ot Al

10:13:19 AM  07/11/2024
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Plot 7: middle channel - operating
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T1 1 1.0ms 46.28 dBm Pulse Width 0.00 s
T2 1 980.0 ms 46.70 dBm
D2 ML 1 88.0 ms -0.02 dB

T

10:14:07
10:14:07 AM  07/11/2024

Plot 8: middle channel — switch off (zoomed)

RefLevel 5200 dBm  Offset 4030 dB ® RBW 10kHz

SGL
Att 22dB @ SWT 10ms ® VBW 30kHz
TRG:WID DC
1 Zero Span
s0d ¥ D21 =96.04 dB
870.454 ps
40d MI[I] 4645 dBm

-687.000 pis
30 dl

0 di \
RG -3.200 d
20 d \\
30 d

a0 ‘

0 o i I 7 o 1 A A nul\
T e T N Y (O A T S
N NERLE RIS VLL

T

10:15:02
10:15:03 AM 07/11/2024
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Plot 9: high channel - carrier

RefLevel £60.00dBm Offset 40.30 db ® RBW 300 Hz
@ Att 40dB  SWT 101l ms  VBW 300Hz Mode Sweep

ied Bandwidth

M1[1] 46.52 dBm
173.969 917 500 MHz

—

4

15}
— |
L

~10 d

:i AMWIJ \“w
WM

CF 173,97 MHz 100001 pts 5.0 kHz pan 50.0 kHz
2 Marker Table

M1 1 173.969917 5 MHz 46.52 dBm Occ Bw 960.206 604 987 Hz

1 1 173.969431 09 MHz 31.13 dBm Occ Bw Centroid 173.969911 193 MHz

T2 1 173.970 391 297 MHz 31.12 dBm Occ Bw Freg Offset -88.806 786 001 Hz

B oasuring... | 2oy

10:24:31 AM  07/11/2024

Plot 10: high channel — switch on (zoomed)

RefLevel 5500 dBm  Offset 4030 dB ® RBW 10kHz
Att 25dB ® SWT Sms ® VBW 30kHz
TRG:ID DC

1 Zero Span

MI1[1 46,39 dBm

-
1 4:543 500 ms;

| 20 RG -2T.000

40
|
CF 173.97 MHz 10001 pts 500.0 ps

2 Marker Table
M1 1 4.543 5 ms 46.39 dBm ndB 3.0 dB

1 1 648.5 ps 43.39 dBm Pulse Width 0.00s
T2 1 4.95 ms 46.39 dBm

= 2024-07-11
o ready  [NNNNNNN ot A

10:27:11 AM  07/11/2024
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Plot 11: high channel — operating

s v B B~ B+ B~ £

RefLevel 50,00 dBm  Offset 4030 dB ® RBW 10kHz

SGL
Att 20dB ® SWT 13 ® VBW 30kHz
TRG:ID DC
1 Zero Span
= D2[1]_ -0.04 dB
0 234.000 ms
MI[1] 46.43 dBm
4.000 ms
0
20
10
0
-1
-2
-0 d
_ap) d
RG -42.000
TRG
CF 173.97 MHz 1001 pts 100.0 ms/ |
2 Marker Table
M1 1 4.0 ms 46.43 dBm ndg 3.0dB
T1 1 1.0ms 46.06 dBm Pulse Width 0.00 s
T2 1 980.0 ms 46.37 dBm
02 ML 1 234.0 ms -0.04 dB
cory DN PV

10:25:32 AM  07/11/2024

Plot 12: high channel - switch off (zoomed)

vt v B B~ B~ B~ £

RefLevel 5200 dBm  Offset 4030 dB ® RBW 10kHz

Att 22dB ® SWT 10ms ® VBW 30kHz
TRG:ID DC
1 Zero Span

10:25:32

SGL

9143 dB
974.454 s

46,13 dBm
-793.000 ps

\

. |

RG -3.200

. |

30 d

40 d

ST Iy

L
=

50 4 i A A I 7

—_

H

I —

(T \Mﬂ(\/”\uﬂ‘f T [Vl

8 N 1 A L

CF 173.97 MHz 10001 pts

2 Marker Table

M1 1 -793.0 ps 46.13 dBm
D2 ML 1 974.454 ps -91.43 dB

Ready

10:26:03 AM 07/11/2024

= 2024-07-11
Eim26:03
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13.5.2 Transient frequency behavior 25 kHz bandwidth channels

Measurement:

The first plot shows the measurement of the carrier signal to show that a clean carrier is transmitted which
results in a measured bandwidth of nearly twice the used RBW.

The following plots show triggered measurements in the time domain with a RBW of 10 kHz (3-dB filter).

A decrease of this power level of 3 dB can be correlated to a frequency error of a half RBW (5 kHz).
Therefore the frequency error is less than + 5 kHz as long as the power level is in the 3 dB range. This
criteria was taken as worst case condition to show compliance.

Limits:
FCC IC
FCC 47 CFR
§90.214 RSS 119 Issue 12 5.9
Transient frequency behavior
. . Frequency range Frequency range
Transient periods 150 — 174 MHz 421 - 512 MHz

t1 (ms) 5ms 10 ms
t2 (ms) 20 ms 25ms
t3 (ms) 5ms 10 ms

t1 is the time period immediately following ton.
12 is the time period immediately following t1.
13 is the time period from the instant when the transmitter is turned off until toff.

Test szenario low channel middle channel high channel
The frequency stabilizes within the required
frequency tolerance range after switching on 3.88 ms 3.94ms 3.88 ms

the transmitter during period t1 after:

Maximum power deviation during t2:

(power deviation below 3 dB conforms a 1.61dB 1.70 dB 1.49 dB

frequency deviation below * 5 kHz)

Switch off time (t3): 1.17 ms 1.01 ms 0.96 ms
Result:

Confirm that during periods t; and t3 the frequency difference does not

: Passed
exceed the value of one cannel separation
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Plots of the measurement (512 bits per second):

Plot 1: low channel - carrier

WP < T

RefLevel £60.00dBm Offset 40.30 db ® RBW 300 Hz
@ Att 40dB  SWT 101 ms  VBW 300Hz

u feett u et u

Mode Sweep

1 Occupied Bandwidth

M1[1]

43,72 dBm
150.068 698 960 MHz

~10 d

o N‘ﬁN

oy

30 d

[y
CF 150.065 MHz 100001 pts 5.0 kHz,

pan 50,0 kHz

2 Marker Table

M1 1 150.068698 96 MHz 43.72 dBm Occ Bw 9.187 911 839 kHz
1 1 150.060 332699 MHz 23.96 dBm Occ Bw Centroid 150.064 926654 MHz
T2 1 150.069 52061 MHz 23.70 dBm Occ Bw Freq Offset -73.345507383 Hz

10:07:31 AM  07/11/2024

Plot 2: low channel - switch on (zoomed)

VDR < T

u feett u o u

©  Measuring...

= 2024-07-11
O

10:07:31

RefLevel 5500 dBm  Offset 40,30 dB ® RBW 10kHz SGL
Att 25dB ® SWT Sms ® VBW 30kHz
TRG:ID DC
1 Zero Span 1Pk 0
» M1[1] ,, 46,67 dBm,
T 4:543 500 ms;
40 dl /}/
0 d
20*/
1 ]
i
o d
| -0 RG -2T.000
0
ur
Ll
CF 150.065 MHz 10001 pts 500.0 ps,
2 Marker Table
M1 1 4.5435 ms 46.67 dBm ndB 3.0 dB
1 1 646.5 s 43.67 dBm Pulse Width 0.00s
T2 1 4.95 ms 46.67 dBm
- | ey . S 030

10:08:01 AM 07/11/2024

10:08:01
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Plot 3: low channel — operating

RefLevel 50,00 dBm  Offset 4030 dB ® RBW 10kHz

SGL
Att 20dB ® SWT 13 ® VBW 30kHz
TRG:ID DC
1 Zero Span
iyl B
e e e Y K e W
0 57.000 ms
M1[1 46,68 dBm
8.000 ms
0
20
10
0
-1
-2
-0 d
_ap) d
RG -42.000
TRG
CF 150.065 MHz 1001 pts 100.0 ms/ |
2 Marker Table
M1 1 8.0 ms 46.68 dBm nds 3.0dB
T1 1 0.0s 45.15 dBm Pulse Width 0.00 s
T2 1 980.0 ms 44.95 dBm
02 ML 1 57.0 ms -1.65 dB

T

10:08:57
10:08:57 AM  07/11/2024

Plot 4: low channel — switch off (zoomed)

RefLevel 5200 dBm  Offset 4030 dB ® RBW 10kHz

SGL
Att 22d8 ® SWT 10ms & VBW 30 kHz
TRG:WID OC
1 Zero Span
s0d T D2l -89.56 dB
i e 903.454 pis
40d MI[1] 4457 dBm
-727.000 ps

30 dl
20 dl

RG -3.200 d
20 d \\
30 d

:: D?f\ n V/\ ) ’ A .
N AWW\MMI Lt TNl Sy
CF 150.065 MHz T Ul[ w u I UW ‘ W1“00“01pﬂ“ w \‘I UV l‘l’ Uu U v \(H W WH “

1.0 ms/|
2 Marker Table
M1 1 -727.0 ps 44.57 dBm
D2 ML 1 903.454 ps -89.56 dB

T

10:07:06
10:07:07 AM  07/11/2024
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Plot 5: middle channel — carrier

o = (SRS - ] e

RefLevel £60.00dBm Offset 40.30 db ® RBW 300 Hz
@ Att 40dB  SWT 101 ms  VBW 300Hz

1 Occupied Bandwidth

x

Mode Sweep

M1[1] 43.82 dBm
161,996 136 540 MHz
s0d
M1
v
- /\ /\\
30 dl
Ty \/\/\/// Tz
/ i

~10 d

20 d M\fﬁ/

30 4 \F

|

wail
CF 162.0 MHz 100001 pts

5.0 kHz

pan 50,0 kHz

2 Marker Table

9.204 415689 kHz

M1 1 161.996 136 54 MHz 43.82 dBm Occ Bw
1 1 161.995317194 MHz 23.98 dBm Occ Bw Centroid 161.999 919402 MHz
T2 1 162.004 521 61 MHz 23.83 dBm Occ Bw Freq Offset -80.597989618 Hz

10:10:13 AM  07/11/2024

Plot 6: middle channel - switch on (zoomed)

VRPN [T

x

u o u

< Measuring... [

= 2024-07-11
O

10:10:12

RefLevel 5500 dBm  Offset 40,30 dB ® RBW 10kHz SGL
Att 25dB ® SWT Sms ® VBW 30kHz
TRG:ID DC
1 Zero Span
» M1[1] ,,46.75 dBm,
T1 4:543 500 ms;
L, )/-/——
0 d
20*/
1 ]
i
o d
| -0 RG -2T.000
0
| Lag o
|
CF 162.0 MHz 10001 pts 500.0 ps,
2 Marker Table
M1 1 4.5435 ms 46.75 dBm ndB 3.0 dB
1 1 596.5 ps 43.75 dBm Pulse Width 0.00s
T2 1 4.95 ms 46.75 dBm

10:10:54 AM  07/11/2024

© reosy NN

= 2024-07-11
O

10:10:53
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Plot 7: middle channel - operating

RefLevel 50,00 dBm  Offset 4030 dB ® RBW 10kHz

SGL
Att 20dB ® SWT 13 ® VBW 30kHz
TRG:ID DC
1 Zero Span
0 75.000 ms
MI[1] 46.73 dBm
5.000 ms
0
20
10
0
-1
-2
-0 d
_ap) d
RG -42.000
TRG
rch‘”F‘ImQ.o MHzZ 1001 pts 100.0 ms/ |
2 Marker Table
M1 1 5.0 ms 46.73 dBm nds 3.0dB
T1 1 0.0s 44.75 dBm Pulse Width 0.00 s
T2 1 980.0 ms 46.60 dBm
02 ML 1 75.0 ms -1.70 dB

woty N 00

10:11:33
10:11:33 AM  07/11/2024

Plot 8: middle channel — switch off (zoomed)

RefLevel 52,00 dBm  Offset 40,30 dB ® RBW 10kHz
Att 22dB ® SWT 10ms ® VBW 30kHz
TRG:ID DC
1 Zero Span

SGL

WT

MITT 45T dBm
— -793.000 ps
40d O2[1 94,64 dB

972.454 ps
30 dl

0 di \
RG -3.200
20 d \\
30 d \
40 d

50 df

ML ST BN A T
' 7 L | I (W M LMD

=

CF 162.0 MHz 10001 pts 1.0ms/ |
2 Marker Table

M1 1 -793.0 ps 44.51 dBm

D2 ML 1 972.454 ps -94.64 dB

T

10:12:09
10:12:10 AM  07/11/2024
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Plot 9: high channel - carrier

Multi¥iew Spectium

u et

< [

RefLevel £60.00dBm Offset 40.30 db ® RBW 300 Hz

x

u et u

® Att 40dB  SWT 101 ms  VBW 300Hz Mode Sweep
1 Occupied Bandwidth
M1[1] 39,05 dBm
173.969 917500 MHz
50 d
M
- / \ /ﬂ\
104 /
1 \\\M/ W T2
/ \
10 d /V VM
0 d
o N
-20 d /\/J \\/\A
30 d \f
Bt
CF 173,97 MHz 100001 pts 5.0 kHz pan 50.0 kHz
2 Marker Table
M1 1 173.969917 5 MHz 39.05 dBm Occ Bw 9.076 750 188 kHz
1 1 173.965373175 MHz 24.07 dBm Occ Bw Centroid 173.969911 55 MHz
T2 1 173.974 449925 MHz 23.95 dBm Occ Bw Freg Offset -88.449857 771 Hz

10:26:38 AM  07/11/2024

Plot 10: high channel — switch on (zoomed)

x [ <

Multi¥iew Spectrum

Ref Level 55.00 dBm
Att 25dB ® SWT
TRG:ID DC

1 Zero Span

Offset 40,30 dB ® RBW 10kHz

Sms ® VBW 30kHz

x

u o u

< Measuring... [

= 2024-07-11
E1026:37

MI1[1 46,39 dBm

T1

4:543 500 ms;

RG -21.000

W‘@A

CF 173.97 MHz

10001 pts

500.0 ps,

2 Marker Table

M1
1
T2

4.543 5 ms
648.5 s
4.95 ms

46.39 dBm
43.39 dBm
46.39 dBm

ndB
Pulse Width

3.0dB
0.00s

10:27:11 AM  07/11/2024

= 2024-07-11
o ready  [NNNNNNN ot A
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Plot 11: high channel — operating

RefLevel 50,00 dBm  Offset 4030 dB ® RBW 10kHz

SGL
Att 20dB ® SWT 13 ® VBW 30kHz
TRG:ID DC
1 Zero Span
W B S wfigiur Sy U F WY I TG HiFh
w B 234.000 ms
M1[1 46,36 dBm
6.000 ms
0
20
10
0
-1
-2
_a30 d
_ap) d
RG -42.000
THG
’4:“%'173.97 MHz 1001 pts 100.0 ms/ |
2 Marker Table
M1 1 6.0 ms 46.36 dBm ndg 3.0dB
T1 1 1.0ms 45.69 dBm Pulse Width 0.00 s
T2 1 980.0 ms 46.22 dBm
02 ML 1 234.0 ms -1.73 dB
cory DN PV

10:27:40 AM 07/11/2024

Plot 12: high channel - switch off (zoomed)

RefLevel 5200 dBm  Offset 4030 dB ® RBW 10kHz

B~ H-

10:27:40
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10:28:30 AM 07/11/2024

= 2024-07-11
Eamm2
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13.6 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)
low channel middle channel high channel
-20°C 321 2.14 -309 1.91 -677 3.89
-10°C -281 1.87 -626 3.86 -685 3.94
0°C -282 1.88 -342 2.11 -108 0.62
10°C 583 3.89 -25 0.16 -83 0.47
20 °C (V nom) 291 1.94 -305 1.88 -104 0.60
30°C 309 2.06 242 1.50 483 2.78
40 °C 580 3.86 271 1.67 -366 2.10
50 °C 498 3.32 589 3.63 -352 2.03
Voltage Deviation Deviation Deviation Deviation Deviation Deviation
(Hz) (ppm) (Hz) (ppm) (Hz) (ppm)
85 % 37 0.24 -41 0.25 20 0.12
115 % 41 0.27 -46 0.28 10 0.06
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13.7 Transmitter spurious emissions conducted
Measurement:
Measurement parameter
Detector: Peak
Sweep time: Auto
. — f<1GHz:100 kHz
Resolution bandwidth: £ 1GHz - 1 MHz
. — 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 5.8.9.2
§90.210

Emission Mask C
On any frequency removed from the center of the authorized bandwidth by more than 250 percent of the
authorized bandwidth:
43 + 10Log10(P) dB

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

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

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.

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.

Results: see table below plots
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13.7.1Plots 6.25 kHz bandwidth
Plots of the measurements with low power setting (10W)

Plot 1: low channel, bandwidth 6.25kHz, low power, 30MHz — 1GHz:

Ref Level 5500 dBm Offset 30.20 dB Mode Sweep

1 Spurious Emissions

w0 M1[1]]|  39.25 dBm
149,970 MHz
M1

40 di

30d

a0d

10d

o

10 d

-2 2606

-50

60 d

CF 515.0 MHz 5001 pts 97.0 MHz Span 970.0 MHz
2 Result Summa

30.000 MHz 1.000 GHz 100.000 kHz 149.96501 MHz 39.25 dBm -200.00 dB
Measuring...  [NENNRNNENA oty

02:56:56 PM  07/02/2024

Plot 2: low channel, bandwidth 6.25kHz, low power, TGHz — 6GHz:

ReflLevel 42.00dBm  Offset 30.20dB ® RBW 1 MHz
® Att 12dB ® SWT 45 ® VBW 3MHz Mode Sweep
1 Frequency Sweep 1Pk Max
40d

-20-d 1—20-:600-¢f

™ Gl sl " | bbbl I kg TR R N Y

" TTT PRSIy

1.0 GHz 5001 pts 500.0 MHz 6.0 GHz
2 Marker Table

moasuring... NNNNNNN <% 20240702

02:56:15 PM  07/02/2024
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Plot 3: middle channel, bandwidth 6.25kHz, low power, 30MHz — 1GHz:

Ref Level 5500 dBm Offset 30.20 dB Mode Sweep

1 Spurious Emissions

o M1[1]|  39.89 dBm
161,990 MHz
M1

-2 H—2 4666

iR i‘\'ﬁ' Tt T i TR 1T IRV A VTR YT RY ST MY e T e N

40 d

50 df

60 d

30.0 MHz 5001 pts 97.0 MHz, 1.0 GHz

2 Result Summa
30.000 MHz 1.000 GHz 100.000 kHz 161.990 60 MHz 39.89 dBm -200.00 dB

= 2024-07-02
FE 144441

Measuring...  [INENENNN

02:44:41 PM  07/02/2024

Plot 4: middle channel, bandwidth 6.25kHz, low power, 1GHz — 6GHz:

Ref Level 42,00 dBm  Offset 30.20dB ® RBW 1 MHz
® Att 12dB ® SWT 45 ® VBW 3MHz Mode Sweep

1 Frequency Sweep 1Pk Max
40 d

-20-d 1—20-:600-¢f

e e ik i m bt b, Lhl a1 b AR Lk ool IIIMM"

R o dal ik

CF 3.5 GHz 5001 pts 500.0 MHz Span 5.0 GHz
2 Marker Table

moasuring... NNNNNN <% 20240702

02:45:19 PM  07/02/2024
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Plot 5: high channel, bandwidth 6.25kHz, low power, 30MHz — 1GHz:

Ref Level 5500 dBm Offset 30.20 dB Mode Sweep

1 Spurious Emissions

o M1[1]| 39.17 dBm
174.020 MHz

-2 P

| |
80 B

i ]Vl"ﬂ'l”]’ LN AN A TR o W VIW""’M""'N"W'HV""W”“V”l"‘W"r‘”'\'""'V"l'H‘"Mm‘ﬂW’]H‘

30.0 MHz 5001 pts 97.0 MHz, 1.0 GHz

2 Result Summa
30.000 MHz 1.000 GHz 100.000 kHz 174.016 20 MHz 39.17 dBm -200.00 dB

Measuring...  NENENENEN & 20240700

02:43:26 PM  07/02/2024

Plot 6: high channel, bandwidth 6.25kHz, low power, 1GHz — 6GHz:

Ref Level 42,00 dBm  Offset 30.20dB ® RBW 1 MHz
® Att 12dB ® SWT 45 ® VBW 3MHz Mode Sweep

1 Frequency Sweep 1Pk Max
40 d

-20-d 1—20-:600-¢f

m L Ao el TimmR " ek L i T PN b b L RN P R I IN
40 d

1.0 GHz 5001 pts 500.0 MHz 6.0 GHz
2 Marker Table

moasuring... NNNNNNN <% 20240702

02:42:31 PM  07/02/2024
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Plots of the measurements with high power setting (50W)

Plot 1: low channel, bandwidth 6.25 kHz, high power, 30MHz — 1GHz:

Ref Level 55.00dBm Offset 30.20 dB Mode Sweep

1 Spurious Emissions
MI[1] 46.11 dBm
150.050 MHz

50 d

40 d

30 d

20 d

-20-di 20006

e o o Ao ik T
L IR P TTTI " T RREIRA . L s Al s ML o o

-60 df
30.0 MHz 5001 pts 97.0 MHz/ 1.0 GHz

2 Result Summa
30.000 MHz 1.000 GHz 100.000 kHz 149.96501 MHz 46.11 dBm -200.00 dB

weasuring... NNNNNNN < 20240702

01:59:04 PM 07/02/2024

Plot 2: low channel, bandwidth 6.25 kHz, high power, 1TGHz — 6GHz:

ReflLevel 4200 dBm  Offset 30.20 dB ® RBW 1 VHz SGL
& Att 12dB ® SWT 43 ® VBW 3MHz Mode Sweep
1 Frequency Sweep 1Pk Max

-20-di 20006

| TREC TS PR PIRANAN " Ll Lol lv. | mwmum P TR ) ‘“h e T LT Ll

1.0 GHz 5001 pts 500.0 MHz, 6.0 GHz
2 Marker Table

= 2024-07-02
ready  [EEEE v T n0s

01:54:04 PM 07/02/2024
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Plot 3: middle channel, bandwidth 6.25 kHz, high power, 30MHz — 1GHz:

Ref Level 55.00dBm Offset 30.20 dB Mode Sweep

1 Spurious Emissions

w0 s M1[1]]|  46.31 dBm
161,990 MHz
40 df
30 d
20 d
10 df
04
-10di
-20-di 8 o
-40 df
-50di
-60 df
30.0 MHz 5001 pts 97.0 MHz/ 1.0 GHz
2 Result Summa
30.000 MHz 1.000 GHz 100.000 kHz 161.990 60 MHz 46.31 dBm -200.00 dB
e ~  measuring... [|NNNNNNER Rl Zﬂzlj;gggg

02:36:38 PM 07/02/2024

Plot 4: middle channel, bandwidth 6.25 kHz, high power, 1GHz — 6GHz:

Ref Level 4200 dBm  Offset 30.20 dB ® RBW 1 MHz

& Att 12dB ® SWT 43 ® VBW 3MHz Mode Sweep
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Plot 5: high channel, bandwidth 6.25 kHz, high power, 30MHz - 1GHz:
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Plot 6: high channel, bandwidth 6.25 kHz, high power, 1GHz — 6GHz:

Ref Level 4200 dBm  Offset 30.20 dB ® RBW 1 MHz

& Att 12dB ® SWT 43 ® VBW 3MHz Mode Sweep
1 Frequency Sweep 1Pk Max

-10d

-20-di 8 o

-30d

IR L " vkl s Al L i by

el "

-40d

NTESTT R ORPApp FANPRPIY o

-50d

-60d

-70 di

1.0 GHz 5001 pts 500.0 MHz, 6.0 GHz
2 Marker Table

: ~ weasuring... NNNINNEN = 220070

02:39:52 PM 07/02/2024

© cetecom advanced GmbH Page 121 of 179



Test report no.: 1-6907-23-01-04_TR1-RO1

cetecom

advanced

13.7.2Plots 12.5 kHz bandwidth

Plots of the measurements with low power setting (10W)

Plot 1: low channel, bandwidth 12.5kHz, low power, 30MHz — 1GHz:
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Plot 3: middle channel, bandwidth 12.5kHz, low power, 30MHz - 1GHz:
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Plot 4: middle channel, bandwidth 12.5kHz, low power, 1GHz — 6GHz:
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Plot 5: high channel, bandwidth 12.5kHz, low power, 30MHz — 1GHz:
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Plot 6: high channel, bandwidth 12.5kHz, low power, 1GHz — 6GHz:

n o n e n o n o n o

Offset 30.20dB ® RBW 1 MHz
45 ® VBW 3 MHz

n o

Mode Sweep

Multiview Spaum

Ref Level 42.00 dBm
© Att 12de ® SWT

n o

1 Frequency Sweep 1Pk Ma;

0717537

40

30 d

20 d

126,000

Koo

1.0 GHz 0.0 MHz

5001 pts

6.0 GHz

2 Marker Table

09:26:13 AM  06/14/2024

Measuring..

- 20240614
FE O sezeme

© cetecom advanced GmbH

Page 124 of 179




Test report no.: 1-6907-23-01-04_TR1-RO1 cetecom
advanced

Plots of the measurements with high power setting (50W)
Plot 1: low channel, bandwidth 12.5kHz, high power, 30MHz — 1GHz:
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Plot 2: low channel, bandwidth 12.5kHz, high power, 1GHz — 6GHz:
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Plot 3: middle channel, bandwidth 12.5kHz, high power, 30MHz - 1GHz:
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Plot 4: middle channel, bandwidth 12.5kHz, high power, 1TGHz — 6GHz:
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Plot 5: high channel, bandwidth 12.5kHz, high power, 30MHz - 1GHz:
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Plot 6: high channel, bandwidth 12.5kHz, high power, 1GHz — 6GHz:
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13.7.3Plots 20 kHz bandwidth

Plots of the measurements with low power setting (10W)

Plot 1: low channel, bandwidth 20kHz, low power, 30MHz — 1GHz:
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Plot 2: low channel, bandwidth 20kHz, low power, TGHz — 6GHz:
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Plot 3: middle channel, bandwidth 20kHz, low power, 30MHz — 1GHz:
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Plot 4: middle channel, bandwidth 20kHz, low power, 1GHz — 6GHz:
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Plot 5: high channel, bandwidth 20kHz, low power, 30MHz - 1GHz:
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Plot 6: high channel, bandwidth 20kHz, low power, 1TGHz — 6GHz:
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Plots of the measurements with low power setting (50W)

Plot 1: low channel, bandwidth 20kHz, high power, 30MHz - 1GHz:
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Plot 2: low channel, bandwidth 20kHz, high power, 1TGHz — 6GHz:
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Plot 3: middle channel, bandwidth 20kHz, high power, 30MHz - 1GHz:
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Plot 4: middle channel, bandwidth 20kHz, high power, 1GHz — 6GHz:
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Plot 5: high channel, bandwidth 20kHz, high power, 30MHz - 1GHz:
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Plot 6: high channel, bandwidth 20kHz, high power, 1GHz — 6GHz:
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13.7.4Plots 25 kHz bandwidth
Plots of the measurements with low power setting (10W)
Plot 1: low channel, bandwidth 25kHz, low power, 30MHz — 1GHz:
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Plot 2: low channel, bandwidth 25kHz, low power, TGHz — 6GHz:
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Plot 3: middle channel, bandwidth 25kHz, low power, 30MHz — 1GHz:
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Plot 4: middle channel, bandwidth 25kHz, low power, 1GHz — 6GHz:
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Plot 5: high channel, bandwidth 25kHz, low power, 30MHz - 1GHz:
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Plot 6: high channel, bandwidth 25kHz, low power, 1TGHz — 6GHz:
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Plots of the measurements with high power setting (50W)
Plot 1: low channel, bandwidth 25kHz, high power, 30MHz — 1GHz:
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Plot 2: low channel, bandwidth 25kHz, high power, 1TGHz — 6GHz:
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Plot 3: middle channel, bandwidth 25kHz, high power, 30MHz - 1GHz:
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Plot 4: middle channel, bandwidth 25kHz, high power, 1GHz — 6GHz:
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Plot 5: high channel, bandwidth 25kHz, high power, 30MHz - 1GHz:
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Plot 6: high channel, bandwidth 25kHz, high power, 1GHz — 6GHz:
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13.8 Transmitter spurious emissions (radiated)

Measurement:
Measurement parameter
Detector: Peak
Sweep time: Auto

Resolution bandwidth:

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

Video bandwidth:

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

Span: See plots
Trace-Mode: Max. hold
Limits:
FCC IC
FCC 47 CFR
§2.1051 RSS 119 Issue 12 5.8.9.2
§90.210
Emission Mask D
12.5 kHz channel spacing
50 + 10L0910(PWatts)
Results:
Transmitter spurious emissions (dBm)
Lowest channel Middle channel Highest channel
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.

© cetecom advanced GmbH

Page 140 of 179




Test report no.: 1-6907-23-01-04_TR1-RO1 cetecom
advanced

Plots of the measurements (measured with artificial antenna)
6.25 kHz Bandwidth, 10W

Plot 1: 30 MHz - 2 GHz, low channel, antenna vertical/horizontal, low power
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Plot 2: 30 MHz — 2 GHz, middle channel, antenna vertical/horizontal, low power
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Plot 3: 30 MHz — 2 GHz, high channel, antenna vertical/horizontal, low power
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6.25 kHz Bandwidth, 50W

Plot 1: 30 MHz - 2 GHz, low channel, antenna vertical/horizontal, high power
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Plot 2: 30 MHz — 2 GHz, middle channel, antenna vertical/horizontal, high power
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Plot 3: 30 MHz - 2 GHz, high channel, antenna vertical/horizontal, high power
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12.5 kHz Bandwidth, T0W

Plot 1: 30 MHz - 2 GHz, low channel, antenna vertical/horizontal, low power
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Plot 2: 30 MHz — 2 GHz, middle channel, antenna vertical/horizontal, low power
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Plot 3: 30 MHz — 2 GHz, high channel, antenna vertical/horizontal, low power
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12.5 kHz Bandwidth, 50W
Plot 1: 30 MHz — 2 GHz, low channel, antenna vertical/horizontal, high power
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Plot 2: 30 MHz - 2 GHz, middle channel, antenna vertical/horizontal, high power
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Plot 3: 30 MHz — 2 GHz, high channel, antenna vertical/horizontal, high power
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25 kHz Bandwidth, 10W

Plot 1
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Plot 2: 30 MHz — 2 GHz, middle channel, antenna vertical/horizontal
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Plot 3: 30 MHz — 2 GHz, high channel, antenna vertical/horizontal

0
dBm

-10

-20

-30

40
-50 " I — MMWMMM e
0 MWMMWWWMW o, u.w/ \/“W o |

o Wttt W

-80

-90

30MHz 100M 1G 2GHz
Frequency

© cetecom advanced GmbH Page 150 of 179



Test report no.: 1-6907-23-01-04_TR1-RO1

cetecom

advanced

25 kHz Bandwidth, 50W
Plot 1: 30 MHz — 2 GHz, low channel, antenna vertical/horizontal
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Plot 2: 30 MHz — 2 GHz, middle channel, antenna vertical/horizontal
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Plot 3: 30 MHz — 2 GHz, high channel, antenna vertical/horizontal
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C,

13.9 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 dBuV/m) 30
IC
Frequency Field strength Measurement distance
(MHz) (UA/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:
Spurious emission level
lowest channel middle channel highest channel
Frequency Level Frequency / Level Frequency Level
/MHz | PN 1 aRpv/m) | MKz Detector |/ aguv/m) | /MHz | PeC" |/ (dBpv/m)
no peaks detected no peaks detected no peaks detected
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Plots 6.25 kHz bandwidth, 10W:
Plot 1: TX-Mode low channel, low power, FCC
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Plot 2: TX-Mode low channel, low power, IC
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Plot 3: TX-Mode middle channel, low power, FCC
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Plot 4: TX-Mode middle channel, low power, IC
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Plot 5: TX-Mode high channel, low power, FCC
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Plot 6: TX-Mode high channel, low power, IC
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Plots 6.25 kHz bandwidth, 50W:

Plot 1: TX-Mode low channel, high power, FCC
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Plot 2: TX-Mode low channel, high power, IC
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Plot 3: TX-Mode middle channel, high power, FCC
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Plot 4: TX-Mode middle channel, high power, IC
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Plot 5: TX-Mode high channel, high power, FCC
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Plot 6: TX-Mode high channel, high power, IC
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Plots 12.5 kHz bandwidth, 1T0W:
Plot 1: TX-Mode low channel, FCC
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Plot 2: TX-Mode low channel, IC
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Plot 3: TX-Mode middle channel, FCC
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Plot 4: TX-Mode middle channel, IC
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Plot 5: TX-Mode high channel, FCC
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Plot 6: TX-Mode high channel, IC
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Plots 25 kHz bandwidth, 10W:

Plot 1: TX-Mode low channel, FCC
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Plot 2: TX-Mode low channel, IC
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Plot 3: TX-Mode middle channel, FCC
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Plot 4: TX-Mode middle channel, IC
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Plot 5: TX-Mode high channel, FCC
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Plot 6: TX-Mode high channel, IC
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Plots 12.5 kHz bandwidth, 50W:

Plot 1: TX-Mode low channel, FCC
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Plot 2: TX-Mode low channel, IC
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Plot 3: TX-Mode middle channel, FCC
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Plot 4: TX-Mode middle channel, IC
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Plot 5: TX-Mode high channel, FCC
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Plot 6: TX-Mode high channel, IC
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Plots 25 kHz bandwidth, 50W:

Plot 1: TX-Mode low channel, FCC
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Plot 2: TX-Mode low channel, IC
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Plot 3: TX-Mode middle channel, FCC
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Plot 5: TX-Mode high channel, FCC
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Plot 6: TX-Mode high channel, IC
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13.10 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)
58.342 25.24 39.1 13.9 1000 120.0 105.0 Vv 74 15
70.662 18.93 39.1 20.2 1000 120.0 291.0 \'J 270 10
71.591 36.93 39.1 2.2 1000 120.0 352.0 \'J 37 10

153.534 30.10 43.5 13.4 1000 120.0 106.0 \'J 128 10
158.339 36.23 43.5 7.3 1000 120.0 104.0 Vv 230 10
196.618 29.02 43.5 14.5 1000 120.0 103.0 Vv 182 13
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Plot 2: 1 GHz - 6 GHz
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Final_Result:
Frequency Average Limit Margin Meas. Time Bandwidth Pol Azimuth Corr.
(MHz) (dBpV/m) (dBuV/m) (dB) (ms) (kHz) (deg) (dB/m)
1200.002 35.09 54.0 18.9 1000 1000.0 H 149 -8
1233.399 39.44 54.0 14.6 1000 1000.0 H 160 -8
1300.070 40.27 54.0 13.7 1000 1000.0 H 106 -8
1366.622 36.95 54.0 17.1 1000 1000.0 H 71 -8
2437.960 35.61 54.0 18.4 1000 1000.0 Vv 101 -5
5413.621 32.73 54.0 21.3 1000 1000.0 \Y 102 0
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13.11 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>150kHz: 9kHz

Resolution bandwidth:

F <150 kHz: 1 kHz
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 (dBpV/m)
0.15-0.5 66 to 56* 56 to 46*
0.5-5 46
5-30.0 50

*Decreases with the logarithm of the frequency

Results: see table below plots
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Plots:

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

Measurement

Phase line

Amplitude in dBpV

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
0.150000 44.28 21.72 66.000 32.37 23.63 56.000
0.310444 36.65 23.31 59.959 25.64 25.77 51.416
0.754463 32.92 23.08 56.000 24.95 21.05 46.000
2.877544 36.25 19.75 56.000 33.81 12.19 46.000
4.034231 36.75 19.25 56.000 30.15 15.85 46.000
11.175844 36.70 23.30 60.000 35.78 14.22 50.000
25.544888 38.23 21.77 60.000 31.41 18.59 50.000
27.138131 34.29 25.71 60.000 21.38 28.62 50.000
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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 dBpV dB dBpVv dBpVv dB dBpVv
0.153731 41.23 24.57 65.796 31.07 24.83 55.893
0.224625 30.75 31.89 62.646 20.23 33.64 53.868
0.485812 29.57 26.67 56.239 18.62 27.79 46.405
2.881275 37.07 18.93 56.000 35.56 10.44 46.000
4.030500 36.74 19.26 56.000 34.76 11.24 46.000
23.515087 28.76 31.24 60.000 20.32 29.68 50.000
25.518769 28.45 31.55 60.000 21.31 28.69 50.000
27.115744 26.27 33.73 60.000 18.93 31.07 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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15 Document history
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Initial release
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