cetecom

advanced
Test report no.: 1-5421/22-01-01_AnnexE

Annex E

cetecom

advanced

This test report annex is electronically signed and valid without handwritten signature. For verification of the electronic
signatures, the public keys can be requested at the testing laboratory.

Test report annex authorized:

Meheza Walla
Lab Manager
Radio Communications & EMC

© cetecom advanced GmbH Page 1 of 204



Test report no.: 1-5421/22-01-01_AnnexE @ CeteCO m

advanced

1. Table of contents

1. Table of CONteNtS ... ..o 2
2. Measurement results for CLASS 15, FCC Part 87 ........ooovviiiiiiiiiiiiii i 3
3. Measurement results for CLASS 7, FCC Part 87 ...t 105
4. Measurement results, Spurious emissions 30MHz - 18 GHz ................................. 197
5. Document hiStOry ..o 204

© CTC advanced GmbH Page 2 of 204




Test report no.: 1-5421/22-01-01_AnnexE e CeteCO m

advanced

2. Measurement results for CLASS 15, FCC Part 87

This chapter consists of 102 pages including this page.
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. Keysight Spectrum Analyzer - Occupied BW E‘@Iﬁ
T | RF |50 bDC | | EXT REF| | ALIGN AUTO | 05:43:03 PMJul 31, 2023
10 dBldiv Ref 15.00 dBm
Log
500
£.00
150
250
350
450
550
B5.0
750
Center 1.6604050 GHz Span 400.0 kHz
#Res BW 1 kHz #VBW 3 kHz Sweep 493.5ms
Occupied Bandwidth Total Power 10.6 dBm
167.52 kHz
Transmit Freq Error -218 Hz % of OBW Power 99.00 %
x dB Bandwidth 134.4 kHz x dB -3.00 dB
MSG [%|STATUS|

B3dB, Sub-Band 1, High Channel, R5T4.5QD
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advanced
Plot No. 33
m Keysight Spectrum Analyzer - Occupied BW lil@
T RF [502 DC | [ EXT REF| [ ALIGN AUTO [ 05:45:24 PMJul 31, 2023
10 dBldiv Ref 15.00 dBm
Log
500
-5.00 FLECL VAT o . Vo
-15.0
250
350
-45.0 ffarlpainteal Y
550
B5.0
750
Center 1.66048875 GHz Span 50.00 kHz
#Res BW 510 Hz #VBW 2 kHz Sweep 233.5ms
Occupied Bandwidth Total Power 11.6 dBm
18.670 kHz
Transmit Freq Error -12 Hz % of OBW Power 99.00 %
x dB Bandwidth 15.30 kHz x dB -3.00 dB
M5G| [&|STATUS|
B3dB, Sub-Band 1, High Channel, R20T0.5QD
Plot No. 34
. Keysight Spectrum Analyzer - Occupied BW E‘@Iﬁ
T | RF |50 bDC | | EXT REF| | ALIGN AUTO | 05:46:47 PMJul 31, 2023
10 dBldiv Ref 15.00 dBm
Log
500
£.00
150
250
350
45 0 ol e f 7 vV L e VALt Leaft -
550
B5.0
750
Center 1.66047875 GHz Span 100.0 kHz
#Res BW 1 kHz #VBW 3 kHz Sweep 123.4 ms
Occupied Bandwidth Total Power 11.5 dBm
37.415 kHz
Transmit Freq Error -82 Hz % of OBW Power 99.00 %
x dB Bandwidth 31.48 kHz x dB -3.00 dB
MSG [%|STATUS|

B3dB, Sub-Band 1, High Channel, R20T1QD
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advanced
Plot No. 35
m Keysight Spectrum Analyzer - Occupied BW lil@
T RF [502 DC | [ EXT REF| [ ALIGN AUTO [ 05:49:04 PMJul 31, 2023
10 dBldiv Ref 15.00 dBm
Log
500
£.00
-15.0
250
350 "
-45.0
=50
50
750
Center 1.6604575 GHz Span 200.0 kHz
#Res BW 3 kHz #VBW 10 kHz Sweep 27.27 ms
Occupied Bandwidth Total Power 12.6 dBm
74.795 kHz
Transmit Freq Error -52 Hz % of OBW Power 99.00 %
x dB Bandwidth 62.54 kHz x dB -3.00 dB
M5G| [&|STATUS|
B3dB, Sub-Band 1, High Channel, R20T2QD
Plot No. 36
. Keysight Spectrum Analyzer - Occupied BW E‘@Iﬁ
T | RF |50 bDC | | EXT REF| | ALIGN AUTO | 05:51:09 PMJul 31, 2023
10 dBldiv Ref 15.00 dBm
Log
500
£.00
REN]
250
350
4510 —
5.0
5.0
750
Center 1.6604050 GHz Span 400.0 kHz
#Res BW 1 kHz #VBW 3 kHz Sweep 493.5ms
Occupied Bandwidth Total Power 10.6 dBm
167.13 kHz
Transmit Freq Error -17 Hz % of OBW Power 99.00 %
x dB Bandwidth 137.3 kHz x dB -3.00 dB
MSG %|STATUS|

B3dB, Sub-Band 1, High Channel, R20T4.5QD
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advanced
Plot No. 37
87.139 a) emission limit 1626 5SM-1660.5M, fu / (25_202_ 1fu_3.jpg)
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A — x: 1.6266G y: 15
x: 99.37k y: 0
Subclause: 87.139 a)Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Wed 16/Aug/2023 16:09:22
Modulated rf-carrier at the lower edge of the band (fu) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139 a):
50-100% of assigned bw: -25dBc/4kHz Setup of measurement equipment:
100-250% of assigned bw:  -35dBc/4kHz Start frequency: 1626356 GHz
> 250% of assigned bw: -43+10log(Pmax)dBc/4kHz = -43 dBW Stop frequency: 1626944 GHz
The mean power of emissions shall be attenuated Center frequency: 162665 GHz
below the mean output power of the transmitter Frequency span: 588 kHz
in accordance with the above schedule. Resolution-BW: 3 kHz
Video-BW: 10 kHz
Input attenuation: 20 dB
Test results: Trace-Mode: Clear Write
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 Directional coupler + 00 dB
fl, R5T2XD Coaxial cable (C220) + 09 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 4k) + 12 dB
Atten. between HPA and feedhormn - 00 dB
Test equipment: (U330) + 319 dB
see test report chapter 7.1-7.2: €220, R001, U330 TOTAL CORRECTION: + 354 dB
Remark: Remarks:

Test result: Test passed

Carrier-on state / Carrier at the lower edge of the band (fu)

Reference of limit = 40 dBm
Spectrum mask referenced to necessary bandwidth
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advanced
Plot No. 38
87.139 a) emission limit 1626 5M-1660.5M, fu / (25_202_ 1fu_4 . jpg)
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Subclause: 87.139 a)Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Wed 16/Aug/2023 16:13:14
Modulated rf-carrier at the lower edge of the band (fu) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139 a):
50-100% of assigned bw: -25dBc/4kHz Setup of measurement equipment:
100-250% of assigned bw:  -35dBc/4kHz Start frequency: 1626176 GHz
> 250% of assigned bw:  -43+10log(Pmax)dBc/4kHz = -43 dBW Stop frequency: 1627424 GHz
The mean power of emissions shall be attenuated Center frequency: 16268 GHz
below the mean output power of the transmitter Frequency span: 1248 MHz
in accordance with the above schedule. Resolution-BW: 3 kHz
Video-BW: 10 kHz
Input attenuation: 20 dB
Test results: Trace-Mode: Clear Write
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 Directional coupler + 00 dB
fl, R5T4.5XD Coaxial cable (C220) + 09 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 4k) + 12 dB
Atten. between HPA and feedhormn - 00 dB
Test equipment: (U330) + 319 dB
see test report chapter 7.1-7.2: R001 TOTAL CORRECTION: + 354 dB
Remark: Remarks:
Carrier-on state / Carrier at the lower edge of the band (fu)
Reference of limit = 40 dBm
Test result: Test passed Spectrum mask referenced to necessary bandwidth

© CTC advanced GmbH Page 23 of 204



Test report no.: 1-5421/22-01-01_AnnexE

cetecom

advanced
Plot No. 39
87.139 a) emission limit 1626 5M-1660.5M, fu / (25_202_ 1fu_5.jpg)
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A — x: 1.6266G y: 15
x: 48.67k y: 0
Subclause: 87.139 a)Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Wed 16/Aug/2023 16:18:06
Modulated rf-carrier at the lower edge of the band (fu) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139 a):
50-100% of assigned bw: -25dBc/4kHz Setup of measurement equipment:
100-250% of assigned bw:  -35dBc/4kHz Start frequency: 1626481 GHz
> 250% of assigned bw:  -43+10log(Pmax)dBc/4kHz = -43 dBW Stop frequency: 1626769 GHz
The mean power of emissions shall be attenuated Center frequency: 1626625 GHz
below the mean output power of the transmitter Frequency span: 288 kHz
in accordance with the above schedule. Resolution-BW: 3 kHz
Video-BW: 10 kHz
Input attenuation: 20 dB
Test results: Trace-Mode: Clear Write
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 Directional coupler + 00 dB
fl, R20T1XD Coaxial cable (C220) + 09 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 4k) + 12 dB
Atten. between HPA and feedhomn - 00 dB
Test equipment: (U330) + 319 dB
see test report chapter 7.1-7.2: €220, R001, U330 TOTAL CORRECTION: + 354 dB
Remark: Remarks:
Carrier-on state / Carrier at the lower edge of the band (fu)
Reference of limit = 40 dBm
Test result: Test passed Spectrum mask referenced to necessary bandwidth
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Plot No. 40
87.139 a) emission limit 1626.5M-1660.5M, fu / (25_202_1fu_6.jpg)
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Subclause: 87.139 a)Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Wed 16/Aug/2023 16:49:20
Modulated rf-carrier at the lower edge of the band (fu) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139 a):
50-100% of assigned bw: -25dBc/4kHz Setup of measurement equipment:
100-250% of assigned bw:  -35dBc/4kHz Start frequency: 1626356 GHz
> 250% of assigned bw: -43+10log(Pmax)dBc/4kHz = -43 dBW Stop frequency: 1626944 GHz
The mean power of emissions shall be attenuated Center frequency: 162665 GHz
below the mean output power of the transmitter Frequency span: 588 kHz
in accordance with the above schedule. Resolution-BW: 3 kHz
Video-BW: 10 kHz
Input attenuation: 20 dB
Test results: Trace-Mode: Max-Hold
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 Directional coupler + 00 dB
fl, R20T2XD Coaxial cable (C220) + 09 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 4k) + 12 dB
Atten. between HPA and feedhormn - 00 dB
Test equipment: (U330) + 319 dB
see test report chapter 7.1-7.2: C220, R001, U330 TOTAL CORRECTION: + 354 dB
Remark: Remarks:
Carrier-on state / Carrier at the lower edge of the band (fu)
Reference of limit = 40 dBm
Test result: Test passed Spectrum mask referenced to necessary bandwidth
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Plot No. 41
87.139 a) emission limit 1626 5M-1660.5M, fu / (25_202_1fu_7.jpg)
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Subclause: 87.139 a)Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Wed 16/Aug/2023 16:55:45
Modulated rf-carrier at the lower edge of the band (fu) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139 a):
50-100% of assigned bw: -25dBc/4kHz Setup of measurement equipment:
100-250% of assigned bw:  -35dBc/4kHz Start frequency: 1626176 GHz
> 250% of assigned bw: -43+10log(Pmax)dBc/4kHz = -43 dBW Stop frequency: 1627424 GHz
The mean power of emissions shall be attenuated Center frequency: 16268 GHz
below the mean output power of the transmitter Frequency span: 1248 MHz
in accordance with the above schedule. Resolution-BW: 3 kHz
Video-BW: 10 kHz
Input attenuation: 20 dB
Test results: Trace-Mode: Clear Write
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 Directional coupler + 00 dB
fl, R20T4.5XD Coaxial cable (C220) + 09 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 4k) + 12 dB
Atten. between HPA and feedhormn - 00 dB
Test equipment: (U330) + 319 dB
see test report chapter 7.1-7.2: C220, R001, U330 TOTAL CORRECTION: + 354 dB
Remark: Remarks:

Test result: Test passed

Reference of limit = 40 dBm
Spectrum mask referenced to necessary bandwidth

Carrier-on state / Carrier at the lower edge of the band (fu)
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Plot No. 42
87.139 a) emission limit 1626.5M-1660.5M, fu / (25_202_1fu_8.jpg)
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Subclause: 87.139 a)Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Wed 16/Aug/2023 17:05:28
Modulated rf-carrier at the lower edge of the band (fu) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac

Test results:
see plot (an expl

operating conditi
fl, R5T2QD

Test setup:

Limit according to 87.139 a):
50-100% of assigned bw: -25dBc/4kHz

in accordance with the above schedule.

Operating condition of DUT:

see test report chapter 7.2:

100-250% of assigned bw:  -35dBc/4kHz Start frequency:
> 250% of assigned bw: -43+10log(Pmax)dBc/4kHz = -43 dBW Stop frequency:
The mean power of emissions shall be attenuated Center frequency:
below the mean output power of the transmitter Frequency span:

Video-BW:

Trace-Mode:
icit table was not generated)

on 1, see test report chapter 6.4

Test antenna

Test equipment: (U330)
see test report chapter 7.1-7.2: €220, R001, U330

Remark: Remarks:
Test result: Test passed

Resolution-BW:

Input attenuation:
Detector-Mode:
Directional coupler
Coaxial cable (C220)
DUT-Antenna (on-axis)

BW correction factor (3k -> 4k)
Atten. between HPA and feedhormn

TOTAL CORRECTION:

Setup of measurement equipment:

1626356 GHz

1626944 GHz

162665 GHz

588 kHz

3 kHz

10 kHz

20 dB

Max-Hold
AVG

00 dB
09 dB
14 dBi
00 dB
12 dB
00 dB
319 dB
+ 354 dB

+ + + + +

+

Carrier-on state / Carrier at the lower edge of the band (fu)

Reference of limit = 40 dBm
Spectrum mask referenced to necessary bandwidth
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Plot No. 4
87.139 a) emission limit 1626 5M-1660.5M, fu / (25_202_ 1fu_9.jpg)
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Subclause: 87.139 a)Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Wed 16/Aug/2023 18:01:04
Modulated rf-carrier at the lower edge of the band (fu) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139 a):
50-100% of assigned bw: -25dBc/4kHz Setup of measurement equipment:
100-250% of assigned bw:  -35dBc/4kHz Start frequency: 1626176 GHz
> 250% of assigned bw: -43+10log(Pmax)dBc/4kHz = -43 dBW Stop frequency: 1627424 GHz
The mean power of emissions shall be attenuated Center frequency: 16268 GHz
below the mean output power of the transmitter Frequency span: 1248 MHz
in accordance with the above schedule. Resolution-BW: 3 kHz
Video-BW: 10 kHz
Input attenuation: 20 dB
Test results: Trace-Mode: Max-Hold
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 Directional coupler + 00 dB
fl, R5T4.5QD Coaxial cable (C220) + 09 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 4k) + 12 dB
Atten. between HPA and feedhormn - 00 dB
Test equipment: (U330) + 319 dB
see test report chapter 7.1-7.2: €220, R001, U330 TOTAL CORRECTION: + 354 dB
Remark: Remarks:

Test result: Test passed

Reference of limit = 40 dBm
Spectrum mask referenced to necessary bandwidth

Carrier-on state / Carrier at the lower edge of the band (fu)
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Plot No. 44
87.139 i) emission limit 1626 5M-1660.5M, fu / (87_139i__1fu_1.jpg)
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Subclause: 87.139 i) Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Wed 16/Aug/2023 16:05:08
Modulated rf-carrier at the lower edge of the band (fu) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139(i)(1)
The mean power of emissions shall be attenuated Setup of measurement equipment:
below the mean output power of the transmitter Start frequency: 1626481 GHz
in accordance with 87.139(i)(1). Stop frequency: 1626769 GHz
Center frequency: 1626625 GHz
Frequency span: 288 kHz
Resolution-BW: 3 kHz
Video-BW: 300 Hz
Input attenuation: 20 dB
Test results: Trace-Mode: Average
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 Directional coupler + 00 dB
fl, RST1XD Coaxial cable (C220) + 09 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 4k) + 12 dB
Atten. between HPA and feedhomn - 00 dB
Test equipment: (U330) + 319 dB
see test report chapter 7.1-7.2: R001 TOTAL CORRECTION: + 354 dB
Remark: Remarks:
Carrier-on state / Carrier at the lower edge of the band (fu)
For EIRP calculation:
‘worst-case’ = maximum antenna gain
Test result: Test passed
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Plot No. 45
87.139 i) emission limit 1626 5M-1660.5M, fu / (87_139i__1fu_2.jpg)
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Subclause: 87.139 i) Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Wed 16/Aug/2023 16:07:41
Modulated rf-carrier at the lower edge of the band (fu) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139(i)(1)
The mean power of emissions shall be attenuated Setup of measurement equipment:
below the mean output power of the transmitter Start frequency: 1626356 GHz
in accordance with 87.139(i)(1). Stop frequency: 1626944 GHz
Center frequency: 162665 GHz
Frequency span: 588 kHz
Resolution-BW: 3 kHz
Video-BW: 300 Hz
Input attenuation: 20 dB
Test results: Trace-Mode: Average
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 Directional coupler + 00 dB
fl, R5T2XD Coaxial cable (C220) + 09 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 4k) + 12 dB
Atten. between HPA and feedhormn - 00 dB
Test equipment: (U330) + 319 dB
see test report chapter 7.1-7.2: R001 TOTAL CORRECTION: + 354 dB
Remark: Remarks:

Test result: Test passed

For EIRP calculation:

Carrier-on state / Carrier at the lower edge of the band (fu)

‘worst-case’ = maximum antenna gain
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Plot No. 46
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Subclause: 87.139 i) Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Wed 16/Aug/2023 16:34:53
Modulated rf-carrier at the lower edge of the band (fu) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139(i)(1)
The mean power of emissions shall be attenuated Setup of measurement equipment:
below the mean output power of the transmitter Start frequency: 1626176 GHz
in accordance with 87.139(i)(1). Stop frequency: 1627424 GHz
Center frequency: 16268 GHz
Frequency span: 1248 MHz
Resolution-BW: 3 kHz
Video-BW: 300 Hz
Input attenuation: 20 dB
Test results: Trace-Mode: Max-Hold
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 Directional coupler + 00 dB
fl, R5T4.5XD Coaxial cable (C220) + 09 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 4k) + 12 dB
Atten. between HPA and feedhormn - 00 dB
Test equipment: (U330) + 319 dB
see test report chapter 7.1-7.2: C220, R001, U330 TOTAL CORRECTION: + 354 dB
Remark: Remarks:
Carrier-on state / Carrier at the lower edge of the band (fu)
For EIRP calculation:
‘worst-case’ = maximum antenna gain
Test result: Test passed
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Plot No. 47
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Subclause: 87.139 i) Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Wed 16/Aug/2023 16:37:36
Modulated rf-carrier at the lower edge of the band (fu) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139(i)(1)
The mean power of emissions shall be attenuated Setup of measurement equipment:
below the mean output power of the transmitter Start frequency: 1626481 GHz
in accordance with 87.139(i)(1). Stop frequency: 1626769 GHz
Center frequency: 1626625 GHz
Frequency span: 288 kHz
Resolution-BW: 3 kHz
Video-BW: 300 Hz
Input attenuation: 20 dB
Test results: Trace-Mode: Average
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 Directional coupler + 00 dB
fl, R20T1XD Coaxial cable (C220) + 09 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 4k) + 12 dB
Atten. between HPA and feedhormn - 00 dB
Test equipment: (U330) + 319 dB
see test report chapter 7.1-7.2: C220, R001, U330 TOTAL CORRECTION: + 354 dB
Remark: Remarks:
Carrier-on state / Carrier at the lower edge of the band (fu)
For EIRP calculation:
‘worst-case’ = maximum antenna gain
Test result: Test passed

© CTC advanced GmbH

Page 32 of 204




Test report no.: 1-5421/22-01-01_AnnexE

cetecom

advanced
Plot No. 48
87.139 i) emission limit 1626 5M-1660.5M, fu / (87_139i__1fu_5.jpg)
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Subclause: 87.139 i) Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Wed 16/Aug/2023 16:50:26
Modulated rf-carrier at the lower edge of the band (fu) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139(i)(1)
The mean power of emissions shall be attenuated Setup of measurement equipment:
below the mean output power of the transmitter Start frequency: 1626356 GHz
in accordance with 87.139(i)(1). Stop frequency: 1626944 GHz
Center frequency: 162665 GHz
Frequency span: 588 kHz
Resolution-BW: 3 kHz
Video-BW: 300 Hz
Input attenuation: 20 dB
Test results: Trace-Mode: Max-Hold
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 Directional coupler + 00 dB
fl, R20T2XD Coaxial cable (C220) + 09 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 4k) + 12 dB
Atten. between HPA and feedhormn - 00 dB
Test equipment: (U330) + 319 dB
see test report chapter 7.1-7.2: R001 TOTAL CORRECTION: + 354 dB
Remark: Remarks:

Test result: Test passed

Carrier-on state / Carrier at the lower edge of the band (fu)
For EIRP calculation:
‘worst-case’ = maximum antenna gain

Reference of limit = 40 dBm
Spectrum mask referenced to necessary bandwidth
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Plot No. 49
87.139 i) emission limit 1626 5M-1660.5M, fu / (87_139i__1fu_6._jpg)
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Subclause: 87.139 i) Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Wed 16/Aug/2023 16:57:23
Modulated rf-carrier at the lower edge of the band (fu) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139(i)(1)
The mean power of emissions shall be attenuated Setup of measurement equipment:
below the mean output power of the transmitter Start frequency: 1626176 GHz
in accordance with 87.139(i)(1). Stop frequency: 1627424 GHz
Center frequency: 16268 GHz
Frequency span: 1248 MHz
Resolution-BW: 3 kHz
Video-BW: 300 Hz
Input attenuation: 20 dB
Test results: Trace-Mode: Max-Hold
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 Directional coupler + 00 dB
fl, R20T4.5XD Coaxial cable (C220) + 09 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 4k) + 12 dB
Atten. between HPA and feedhormn - 00 dB
Test equipment: (U330) + 319 dB
see test report chapter 7.1-7.2: C220, R001, U330 TOTAL CORRECTION: + 354 dB
Remark: Remarks:

Test result: Test passed

Carrier-on state / Carrier at the lower edge of the band (fu)

For EIRP calculation:
‘worst-case’ = maximum antenna gain
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Plot No. 50
87.139 i) emission limit 1626 5M-1660.5M, fu / (87_139i__1fu_7.jpg)
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Subclause: 87.139 i) Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Wed 16/Aug/2023 17:57:11
Modulated rf-carrier at the lower edge of the band (fu) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139(i)(1)
The mean power of emissions shall be attenuated Setup of measurement equipment:
below the mean output power of the transmitter Start frequency: 1626356 GHz
in accordance with 87.139(i)(1). Stop frequency: 1626944 GHz
Center frequency: 162665 GHz
Frequency span: 588 kHz
Resolution-BW: 3 kHz
Video-BW: 300 Hz
Input attenuation: 20 dB
Test results: Trace-Mode: Max-Hold
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 Directional coupler + 00 dB
fl, R5T2QD Coaxial cable (C220) + 09 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 4k) + 12 dB
Atten. between HPA and feedhormn - 00 dB
Test equipment: (U330) + 319 dB
see test report chapter 7.1-7.2: C220, R001, U330 TOTAL CORRECTION: + 354 dB
Remark: Remarks:
Carrier-on state / Carrier at the lower edge of the band (fu)
For EIRP calculation:
‘worst-case’ = maximum antenna gain
Test result: Test passed
Reference of limit = 40 dBm
Spectrum mask referenced to necessary bandwidth
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Plot No. 51
87.139 i) emission limit 1626 5M-1660.5M, fu / (87_139i__1fu_8.jpg)
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Subclause: 87.139 i) Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Wed 16/Aug/2023 18:02:11
Modulated rf-carrier at the lower edge of the band (fu) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139(i)(1)
The mean power of emissions shall be attenuated Setup of measurement equipment:
below the mean output power of the transmitter Start frequency: 1626176 GHz
in accordance with 87.139(i)(1). Stop frequency: 1627424 GHz
Center frequency: 16268 GHz
Frequency span: 1248 MHz
Resolution-BW: 3 kHz
Video-BW: 300 Hz
Input attenuation: 20 dB
Test results: Trace-Mode: Max-Hold
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 Directional coupler + 00 dB
fl, R5T4.5QD Coaxial cable (C220) + 09 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 4k) + 12 dB
Atten. between HPA and feedhormn - 00 dB
Test equipment: (U330) + 319 dB
see test report chapter 7.1-7.2: R001 TOTAL CORRECTION: + 354 dB
Remark: Remarks:

Test result: Test passed

Carrier-on state / Carrier at the lower edge of the band (fu)

For EIRP calculation:
‘worst-case’ = maximum antenna gain

Reference of limit = 40 dBm

Spectrum mask referenced to necessary bandwidth
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Plot No. 52
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Subclause: 87.139 i) Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Wed 16/Aug/2023 18:14:42
Modulated rf-carrier at the lower edge of the band (fu) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139(i)(1)
The mean power of emissions shall be attenuated Setup of measurement equipment:
below the mean output power of the transmitter Start frequency: 16264865 GHz
in accordance with 87.139(i)(1). Stop frequency: 16267385 GHz
Center frequency: 16266125 GHz
Frequency span: 252 kHz
Resolution-BW: 3 kHz
Video-BW: 300 Hz
Input attenuation: 20 dB
Test results: Trace-Mode: Average
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 Directional coupler + 00 dB
fl, R20T0.5QD Coaxial cable (C220) + 09 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 4k) + 12 dB
Atten. between HPA and feedhormn - 00 dB
Test equipment: (U330) + 319 dB
see test report chapter 7.1-7.2: R001 TOTAL CORRECTION: + 354 dB
Remark: Remarks:
Carrier-on state / Carrier at the lower edge of the band (fu)
For EIRP calculation:
‘worst-case’ = maximum antenna gain
Test result: Test passed
Reference of limit = 40 dBm
Spectrum mask referenced to necessary bandwidth
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Subclause: 87.139 i) Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Wed 23/Aug/2023 19:06:45
Modulated rf-carrier at the lower edge of the band (fu) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139(i)(1)
The mean power of emissions shall be attenuated Setup of measurement equipment:
below the mean output power of the transmitter Start frequency: 9 kHz
in accordance with 87.139(i)(1). Stop frequency: 100 MHz
Center frequency: 50.0045 MHz
Frequency span: 99.991 MHz
Resolution-BW: 3 kHz
Video-BW: 10 kHz
Input attenuation: 20 dB
Test results: Trace-Mode: Max-Hold
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 (W_RE) - 120.0dB
fl, max hold, valid for all modulations Coaxial cable (C220) + 02 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 4k) + 12 dB
Atten. between HPA and feedhormn - 00 dB
Test equipment: (U330) + 313 dB
see test report chapter 7.1-7.2: C220, R001, U330, W_RE, W_REJF TOTAL CORRECTION: - -859dB
Remark: Remarks:
Carrier-on state / Carrier at the lower edge of the band (fu)
For EIRP calculation:
‘worst-case’ = maximum antenna gain
Test result: Test passed
Since the measurement was updated with the maximum antenna gain, which is 5.23 dBic, the
corrected value of the marker is -182 dBm
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Plot No. 54
87.139 i) emission limit 100M-1559M, fu / (87_139i_3fu_1.jpg)
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Subclause: 87.139 i) Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Wed 23/Aug/2023 09:27:27
Modulated rf-carrier at the lower edge of the band (fu) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139(i)(1)
The mean power of emissions shall be attenuated Setup of measurement equipment:
below the mean output power of the transmitter Start frequency: 100 MHz
in accordance with 87.139(i)(1). Stop frequency: 1559 GHz
Center frequency: 8295 MHz
Frequency span: 1459 GHz
Resolution-BW: 3 kHz
Video-BW: 10 kHz
Input attenuation: 20 dB
Test results: Trace-Mode: Max-Hold
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 (W_RE) - 115.7dB
fl, max hold, valid for all modulations Coaxial cable + 06 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 4k) + 12 dB
Atten. between HPA and feedhormn - 00 dB
Test equipment: (U330) + 317 dB
see test report chapter 7.1-7.2: C220, R001, U330 TOTAL CORRECTION: - -80.8dB
Remark: Remarks:

Test result: Test passed

Carrier-on state / Carrier at the lower edge of the band (fu)

For EIRP calculation:

‘worst-case’ = maximum antenna gain

Since the measurement was updated with the maximum antenna gain, which is 5.23 dBic, the
corrected value of the marker is-175 dBm
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Plot No. 55
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Subclause: 87.139 i) Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Wed 23/Aug/2023 11:23:47
Modulated rf-carrier at the lower edge of the band (fu) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139(i)(1)
The mean power of emissions shall be attenuated Setup of measurement equipment:
below the mean output power of the transmitter Start frequency: 1559 GHz
in accordance with 87.139(i)(1). Stop frequency: 1614 GHz
Center frequency: 15865 GHz
Frequency span: 55 MHz
Resolution-BW: 1 MHz
Video-BW: 3 MHz
Input attenuation: 20 dB
Test results: Trace-Mode: Max-Hold
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 (W_RE) - 104.1dB
fl, max hold, valid for all modulations Coaxial cable (C220) + 09 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor + 00 dB
Atten. between HPA and feedhormn - 00 dB
Test equipment: (U331) + 326 dB
see test report chapter 7.1-7.2: C220, R001, U331, W_RE TOTAL CORRECTION: - -69.2dB
Remark: Remarks:

Test result: Test passed

Carrier-on state / Carrier at the lower edge of the band (fu)
For EIRP calculation:
‘worst-case’ = maximum antenna gain

Since the measurement was updated with the maximum antenna gain, which is 5.23 dBic, the
corrected value of the marker is -129 dBm
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Plot No. 56
87.139 i) emission limit 1614M-1660M, fu / (87_139i_5fu_1.jpg)
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Subclause: 87.139 i) Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Wed 23/Aug/2023 14:30:49
Modulated rf-carrier at the lower edge of the band (fu) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139(i)(1)
The mean power of emissions shall be attenuated Setup of measurement equipment:
below the mean output power of the transmitter Start frequency: 1614 GHz
in accordance with 87.139(i)(1). Stop frequency: 166 GHz
Center frequency: 1637 GHz
Frequency span: 46 MHz
Resolution-BW: 3 kHz
Video-BW: 10 kHz
Input attenuation: 20 dB
Test results: Trace-Mode: Max-Hold
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 (W_RE) - 478 dB
fl, max hold, valid for all modulations Coaxial cable (C220) + 09 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 4k) + 12 dB
Atten. between HPA and feedhormn - 00 dB
Test equipment: (U331) + 742 dB
see test report chapter 7.1-7.2: C220, R001, U331 TOTAL CORRECTION: + 299 dB
Remark: Remarks:
Carrier-on state / Carrier at the lower edge of the band (fu)
For EIRP calculation:
‘worst-case’ = maximum antenna gain
Test result: Test passed

Since the measurement was updated with the maximum antenna gain, which is 5.23 dBic, the
corrected value of the marker is -46.7 dBm
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Plot No. 57

87.139 i) emission limit 1614M-1660M, fu / (37_139i_5fu_2.jpa)

Remark:

Test result: Test passed

Carrier-on state / Carrier at the lower edge of the band (fu)
For EIRP calculation:
‘worst-case’ = maximum antenna gain

corrected value of the marker is -34.1 dBm
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Subclause: 87.139 i) Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Fri 25/Aug/2023 19:08:23
Modulated rf-carrier at the lower edge of the band (fu) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139(i)(1)
The mean power of emissions shall be attenuated Setup of measurement equipment:
below the mean output power of the transmitter Start frequency: 16265 GHz
in accordance with 87.139(i)(1). Stop frequency: 16605 GHz
Center frequency: 16435 GHz
Frequency span: 34 MHz
Resolution-BW: 3 kHz
Video-BW: 30 kHz
Input attenuation: 20 dB
Test results: Trace-Mode: Max-Hold
No. Frequency Level Acceptance  Exceeding  Limit Exceeding Detector-Mode: Pos Peak
# Hz dBm dBm dB dBm dB
1 1.6600G -27.4 -322 48 222 52 Correction:
Directional coupler + 00 dB
Operating condition of DUT: Coaxial cable (C220) + 09 dB
operating condition 1, see test report chapter 6.4 DUT-Antenna (on-axis) + 14 dBi
fl, max hold, valid for all modulations Test antenna + 00 dB
BW correction factor (3k -> 4k) + 12 dB
Test setup: Atten. between HPA and feedhomn - 00 dB
see test report chapter 7.2: Freefield attenuation (U330) + 319 dB
TOTAL CORRECTION: + 354 dB
Test equipment:
see test report chapter 7.1-7.2: €220, R001, U330 Remarks:

Since the measurement was updated with the maximum antenna gain, which is 5.23 dBic, the
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Plot No. 58
87.139 i) emission limit 1660M-1670M, fu 7/ (87_139i_6fu_1.jpg)
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Subclause: 87.139 i) Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Wed 23/Aug/2023 15:09:52
Modulated rf-carrier at the lower edge of the band (fu) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139(i)(1)
The mean power of emissions shall be attenuated Setup of measurement equipment:
below the mean output power of the transmitter Start frequency: 166 GHz
in accordance with 87.139(i)(1). Stop frequency: 167 GHz
Center frequency: 1665 GHz
Frequency span: 10 MHz
Resolution-BW: 3 kHz
Video-BW: 300 Hz
Input attenuation: 20 dB
Test results: Trace-Mode: Max-Hold
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 (W_RE) - 45 dB
fl, max hold, valid for all modulations Coaxial cable (C220) + 09 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 20k) + 82 dB
Atten. between HPA and feedhormn - 00 dB
Test equipment: (U331) + 728 dB
see test report chapter 7.1-7.2: €220, R001, U331 TOTAL CORRECTION: + 788 dB
Remark: Remarks:
Carrier-on state / Carrier at the lower edge of the band (fu)
For EIRP calculation:
‘worst-case’ = maximum antenna gain
Test result: Test passed
Since the measurement was updated with the maximum antenna gain, which is 5.23 dBic, the
corrected value of the marker is -18.4 dBm
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Plot No. 59
87.139 i) emission limit 1660M-1670M, fu / (87_139i_6fu_2.jpg)
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Subclause: 87.139 i) Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Wed 23/Aug/2023 18:22:34
Modulated rf-carrier at the lower edge of the band (fu) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139(i)(1)
The mean power of emissions shall be attenuated Setup of measurement equipment:
below the mean output power of the transmitter Start frequency: 166 GHz
in accordance with 87.139(i)(1). Stop frequency: 167 GHz
Center frequency: 1665 GHz
Frequency span: 10 MHz
Resolution-BW: 3 kHz
Video-BW: 300 Hz
Input attenuation: 20 dB
Test results: Trace-Mode: Max-Hold
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 (W_RE) - 45 dB
fl, max hold, valid for all modulations Coaxial cable (C220) + 09 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 20k) + 82 dB
Atten. between HPA and feedhormn - 00 dB
Test equipment: (U330) + 319 dB
see test report chapter 7.1-7.2: C220, R001, U330 TOTAL CORRECTION: + 379 dB
Remark: Remarks:
Carrier-on state / Carrier at the lower edge of the band (fu)
For EIRP calculation:
‘worst-case’ = maximum antenna gain
Test result: Test passed
Since the measurement was updated with the maximum antenna gain, which is 5.23 dBic, the
corrected value of the marker is -50.5 dBm
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Plot No. 60
87.139 i) emission limit 1670M-3000M, fu / (87_139i_7fu_1.jpg)
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Subclause: 87.139 i) Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Tue 22/Aug/2023 15:02:23
Modulated rf-carrier at the lower edge of the band (fu) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139(i)(1)
The mean power of emissions shall be attenuated Setup of measurement equipment:
below the mean output power of the transmitter Start frequency: 167 GHz
in accordance with 87.139(i)(1). Stop frequency: 3 GHz
Center frequency: 2335 GHz
Frequency span: 133 GHz
Resolution-BW: 3 kHz
Video-BW: 10 kHz
Input attenuation: 0 dB
Test results: Trace-Mode: Max-Hold
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 Directional coupler + 00 dB
fl, max hold, valid for all modulations Coaxial cable (C220) + 11 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 4k) + 12 dB
Atten. between HPA and feedhormn - 00 dB
Test equipment: (U331) + 325 dB
see test report chapter 7.1-7.2: €220, R001, U331 TOTAL CORRECTION: + 362 dB
Remark: Remarks:
Carrier-on state / Carrier at the lower edge of the band (fu)
For EIRP calculation:
‘worst-case’ = maximum antenna gain
Test result: Test passed
Since the measurement was updated with the maximum antenna gain, which is 5.23 dBic, the
corrected value of the marker is -65.5 dBm
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Plot No. 61
87.139 i) emission limit 3000M-18000M, fu / (87_139i_8fu_"1.jpg)
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Subclause: 87.139 i) Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Tue 22/Aug/2023 15:42:48
Modulated rf-carrier at the lower edge of the band (fu) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139(i)(1)
The mean power of emissions shall be attenuated Setup of measurement equipment:
below the mean output power of the transmitter Start frequency: 3 GHz
in accordance with 87.139(i)(1). Stop frequency: 18 GHz
Center frequency: 105 GHz
Frequency span: 15 GHz
Resolution-BW: 10 kHz
Video-BW: 30 kHz
Input attenuation: 0 dB
Test results: Trace-Mode: Max-Hold
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 Directional coupler + 00 dB
fl, max hold, valid for all modulations Coaxial cable (C220) + 23 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (10k -> 4k) - 40 dB
Atten. between HPA and feedhorn - 00 dB
Test equipment: (U332) + 340 dB
see test report chapter 7.1-7.2: C220, R001, U332 TOTAL CORRECTION: + 337 dB
Remark: Remarks:

Carrier-on state / Carrier at the lower edge of the band (fu)

For EIRP calculation:

‘worst-case’ = maximum antenna gain

Since the measurement was updated with the maximum antenna gain, which is 5.23 dBic, the
corrected value of the marker is -75.4 dBm
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Plot No. 62
87.139 a) emission limit 1626. 5M-1660.5M, fm / (25_202_1fm_1.jpg)
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Subclause: 87.139 a)Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Fri 18/Aug/2023 14:53:30
Modulated rf-carrier in the middle of the band (fm) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139 a):
50-100% of assigned bw: -25dBc/4kHz Setup of measurement equipment:
100-250% of assigned bw:  -35dBc/4kHz Start frequency: 164337725 GHz
> 250% of assigned bw: -43+10log(Pmax)dBc/4kHz = -43 dBW Stop frequency: 1.64366525 GHz
The mean power of emissions shall be attenuated Center frequency: 164352125 GHz
below the mean output power of the transmitter Frequency span: 288 kHz
in accordance with the above schedule. Resolution-BW: 3 kHz
Video-BW: 10 kHz
Input attenuation: 20 dB
Test results: Trace-Mode: Max-Hold
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 Directional coupler + 00 dB
fm, R6T1XD Coaxial cable (C220) + 09 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 4k) + 12 dB
Atten. between HPA and feedhormn - 00 dB
Test equipment: (U330) + 319 dB
see test report chapter 7.1-7.2: €220, R001, U330 TOTAL CORRECTION: + 354 dB
Remark: Remarks:
Carrier-on state / Carrier in the middle of the band (fm)
Reference of limit = 40 dBm
Test result: Test passed Spectrum mask referenced to necessary bandwidth
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Plot No. 63
87.139 a) emission limit 1626 5M-1660.5M, fm / (25_202_1fm_2.jpg)
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Subclause: 87.139 a)Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Fri 18/Aug/2023 14:57:39
Modulated rf-carrier in the middle of the band (fm) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139 a):
50-100% of assigned bw: -25dBc/4kHz Setup of measurement equipment:
100-250% of assigned bw:  -35dBc/4kHz Start frequency: 1.64324825 GHz
> 250% of assigned bw: -43+10log(Pmax)dBc/4kHz = -43 dBW Stop frequency: 1.64383625 GHz
The mean power of emissions shall be attenuated Center frequency: 1.64354225 GHz
below the mean output power of the transmitter Frequency span: 588 kHz
in accordance with the above schedule. Resolution-BW: 3 kHz
Video-BW: 10 kHz
Input attenuation: 20 dB
Test results: Trace-Mode: Max-Hold
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 Directional coupler + 00 dB
fm, R5T2XD Coaxial cable (C220) + 09 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 4k) + 12 dB
Atten. between HPA and feedhormn - 00 dB
Test equipment: (U330) + 319 dB
see test report chapter 7.1-7.2: R001 TOTAL CORRECTION: + 354 dB
Remark: Remarks:
Carrier-on state / Carrier in the middle of the band (fm)
Reference of limit = 40 dBm
Test result: Test passed Spectrum mask referenced to necessary bandwidth
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Plot No. 64
87.139 a) emission limit 1626 5M-1660.5M, fm / (25_202_1fm_3.jpg)
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Subclause: 87.139 a)Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Fri 18/Aug/2023 15:01:08
Modulated rf-carrier in the middle of the band (fm) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139 a):
50-100% of assigned bw: -25dBc/4kHz Setup of measurement equipment:
100-250% of assigned bw:  -35dBc/4kHz Start frequency: 1642971 GHz
> 250% of assigned bw: -43+10log(Pmax)dBc/4kHz = -43 dBW Stop frequency: 1644219 GHz
The mean power of emissions shall be attenuated Center frequency: 1643595 GHz
below the mean output power of the transmitter Frequency span: 1248 MHz
in accordance with the above schedule. Resolution-BW: 3 kHz
Video-BW: 10 kHz
Input attenuation: 20 dB
Test results: Trace-Mode: Max-Hold
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 Directional coupler + 00 dB
fm, R5T4.5XD Coaxial cable (C220) + 09 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 4k) + 12 dB
Atten. between HPA and feedhormn - 00 dB
Test equipment: (U330) + 319 dB
see test report chapter 7.1-7.2: €220, R001, U330 TOTAL CORRECTION: + 354 dB
Remark: Remarks:

Test result: Test passed

Reference of limit = 40 dBm
Spectrum mask referenced to necessary bandwidth

Carrier-on state / Carrier in the middle of the band (fm)
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Plot No. 65
87.139 a) emission limit 1626 5M-1660.5M, fm / (25_202_1fm_4.jpg)
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Subclause: 87.139 a)Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Fri 18/Aug/2023 15:04:28
Modulated rf-carrier in the middle of the band (fm) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139 a):
50-100% of assigned bw: -25dBc/4kHz Setup of measurement equipment:
100-250% of assigned bw:  -35dBc/4kHz Start frequency: 164337725 GHz
> 250% of assigned bw: -43+10log(Pmax)dBc/4kHz = -43 dBW Stop frequency: 1.64366525 GHz
The mean power of emissions shall be attenuated Center frequency: 164352125 GHz
below the mean output power of the transmitter Frequency span: 288 kHz
in accordance with the above schedule. Resolution-BW: 3 kHz
Video-BW: 10 kHz
Input attenuation: 20 dB
Test results: Trace-Mode: Max-Hold
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 Directional coupler + 00 dB
fm, R20T1XD Coaxial cable (C220) + 09 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 4k) + 12 dB
Atten. between HPA and feedhormn - 00 dB
Test equipment: (U330) + 319 dB
see test report chapter 7.1-7.2: €220, R001, U330 TOTAL CORRECTION: + 354 dB
Remark: Remarks:

Test result: Test passed

Carrier-on state / Carrier in the middle of the band (fm)

Reference of limit = 40 dBm
Spectrum mask referenced to necessary bandwidth
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Plot No. 66
87.139 a) emission limit 1626 5M-1660.5M, fm / (25_202_1fm_5.jpg)
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Subclause: 87.139 a)Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Fri 18/Aug/2023 15:07:20
Modulated rf-carrier in the middle of the band (fm) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139 a):
50-100% of assigned bw: -25dBc/4kHz Setup of measurement equipment:
100-250% of assigned bw:  -35dBc/4kHz Start frequency: 1.64324825 GHz
> 250% of assigned bw:  -43+10log(Pmax)dBc/4kHz = -43 dBW Stop frequency: 1.64383625 GHz
The mean power of emissions shall be attenuated Center frequency: 1.64354225 GHz
below the mean output power of the transmitter Frequency span: 588 kHz
in accordance with the above schedule. Resolution-BW: 3 kHz
Video-BW: 10 kHz
Input attenuation: 20 dB
Test results: Trace-Mode: Max-Hold
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 Directional coupler + 00 dB
fm, R20T1XD Coaxial cable (C220) + 09 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 4k) + 12 dB
Atten. between HPA and feedhormn - 00 dB
Test equipment: (U330) + 319 dB
see test report chapter 7.1-7.2: €220, R001, U330 TOTAL CORRECTION: + 354 dB
Remark: Remarks:
Carrier-on state / Carrier in the middle of the band (fm)
Reference of limit = 40 dBm
Test result: Test passed Spectrum mask referenced to necessary bandwidth
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Plot No. 67
87.139 a) emission limit 1626. 5M-1660.5M, fm / (25_202_1fm_6.jpg)
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Subclause: 87.139 a)Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Fri 18/Aug/2023 15:10:17
Modulated rf-carrier in the middle of the band (fm) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139 a):
50-100% of assigned bw: -25dBc/4kHz Setup of measurement equipment:
100-250% of assigned bw:  -35dBc/4kHz Start frequency: 1642971 GHz
>250% of assigned bw:  -43+10log(Pmax)dBc/4kHz = -43 dBW Stop frequency: 1.644219 GHz
The mean power of emissions shall be attenuated Center frequency: 1643595 GHz
below the mean output power of the transmitter Frequency span: 1248 MHz
in accordance with the above schedule. Resolution-BW: 3 kHz
Video-BW: 10 kHz
Input attenuation: 20 dB
Test results: Trace-Mode: Max-Hold
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 Directional coupler + 00 dB
fm, R20T4.5XD Coaxial cable (C220) + 09 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 4k) + 12 dB
Atten. between HPA and feedhomn - 00 dB
Test equipment: (U330) + 319 dB
see test report chapter 7.1-7.2: €220, R001, U330 TOTAL CORRECTION: + 354 dB
Remark: Remarks:
Carrier-on state / Carrier in the middle of the band (fm)
Reference of limit = 40 dBm
Test result: Test passed Spectrum mask referenced to necessary bandwidth

© CTC advanced GmbH

Page 52 of 204




Test report no.: 1-5421/22-01-01_AnnexE

cetecom

advanced
Plot No. 68
87.139 a) emission limit 1626. 5M-1660.5M, fm / (25_202_1fm_7.jpg)
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Subclause: 87.139 a)Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Fri 18/Aug/2023 15:13:51
Modulated rf-carrier in the middle of the band (fm) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139 a):
50-100% of assigned bw: -25dBc/4kHz Setup of measurement equipment:
100-250% of assigned bw:  -35dBc/4kHz Start frequency: 16432485 GHz
> 250% of assigned bw: -43+10log(Pmax)dBc/4kHz = -43 dBW Stop frequency: 16438365 GHz
The mean power of emissions shall be attenuated Center frequency: 1.6435425 GHz
below the mean output power of the transmitter Frequency span: 588 kHz
in accordance with the above schedule. Resolution-BW: 3 kHz
Video-BW: 10 kHz
Input attenuation: 20 dB
Test results: Trace-Mode: Max-Hold
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 Directional coupler + 00 dB
fm, R5T2QD Coaxial cable (C220) + 09 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 4k) + 12 dB
Atten. between HPA and feedhormn - 00 dB
Test equipment: (U330) + 319 dB
see test report chapter 7.1-7.2: €220, R001, U330 TOTAL CORRECTION: + 354 dB
Remark: Remarks:
Carrier-on state / Carrier in the middle of the band (fm)
Reference of limit = 40 dBm
Test result: Test passed Spectrum mask referenced to necessary bandwidth
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Test result: Test passed

Carrier-on state / Carrier in the middle of the band (fm)

Reference of limit = 40 dBm
Spectrum mask referenced to necessary bandwidth

advanced
Plot No. 69
87.139 a) emission limit 1626. 5M-1660.5M, fm / (25_202_ 1fm_8.jpg)
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Subclause: 87.139 a)Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Fri 18/Aug/2023 15:17:48
Modulated rf-carrier in the middle of the band (fm) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139 a):
50-100% of assigned bw: -25dBc/4kHz Setup of measurement equipment:
100-250% of assigned bw:  -35dBc/4kHz Start frequency: 1642971 GHz
>250% of assigned bw:  -43+10log(Pmax)dBc/4kHz = -43 dBW Stop frequency: 1.644219 GHz
The mean power of emissions shall be attenuated Center frequency: 1643595 GHz
below the mean output power of the transmitter Frequency span: 1248 MHz
in accordance with the above schedule. Resolution-BW: 3 kHz
Video-BW: 10 kHz
Input attenuation: 20 dB
Test results: Trace-Mode: Max-Hold
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 Directional coupler + 00 dB
fm, R5T4.5QD Coaxial cable (C220) + 09 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 4k) + 12 dB
Atten. between HPA and feedhormn - 00 dB
Test equipment: (U330) + 319 dB
see test report chapter 7.1-7.2: €220, R001, U330 TOTAL CORRECTION: + 354 dB
Remark: Remarks:
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Plot No. 70
87.139 a) emission limit 1626 5M-1660.5M, fm / (25_202_1fm_9.jpg)
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Subclause: 87.139 a)Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Fri 18/Aug/2023 15:20:37
Modulated rf-carrier in the middle of the band (fm) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139 a):
50-100% of assigned bw: -25dBc/4kHz Setup of measurement equipment:
100-250% of assigned bw:  -35dBc/4kHz Start frequency: 164343325 GHz
> 250% of assigned bw: -43+10log(Pmax)dBc/4kHz = -43 dBW Stop frequency: 1.64358925 GHz
The mean power of emissions shall be attenuated Center frequency: 164351125 GHz
below the mean output power of the transmitter Frequency span: 156 kHz
in accordance with the above schedule. Resolution-BW: 3 kHz
Video-BW: 10 kHz
Input attenuation: 20 dB
Test results: Trace-Mode: Max-Hold
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 Directional coupler + 00 dB
fm, R20T0.5QD Coaxial cable (C220) + 09 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 4k) + 12 dB
Atten. between HPA and feedhormn - 00 dB
Test equipment: (U330) + 319 dB
see test report chapter 7.1-7.2: €220, R001, U330 TOTAL CORRECTION: + 354 dB
Remark: Remarks:
Carrier-on state / Carrier in the middle of the band (fm)
Reference of limit = 40 dBm
Test result: Test passed Spectrum mask referenced to necessary bandwidth
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Plot No. 71
87.139 i) emission limit 1626. 5M-1660.5M, fm / (87_139i_1fm_1.jpg)
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Subclause: 87.139 i) Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Fri 18/Aug/2023 14:54:36
Modulated rf-carrier in the middle of the band (fm) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139(i)(1)
The mean power of emissions shall be attenuated Setup of measurement equipment:
below the mean output power of the transmitter Start frequency: 164337725 GHz
in accordance with 87.139(i)(1). Stop frequency: 1.64366525 GHz
Center frequency: 1.64352125 GHz
Frequency span: 288 kHz
Resolution-BW: 3 kHz
Video-BW: 300 Hz
Input attenuation: 20 dB
Test results: Trace-Mode: Average
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 Directional coupler + 00 dB
fm, R5T1XD Coaxial cable (C220) + 09 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 4k) + 12 dB
Atten. between HPA and feedhom - 00 dB
Test equipment: (U330) + 319 dB
see test report chapter 7.1-7.2: €220, R001, U330 TOTAL CORRECTION: + 354 dB
Remark: Remarks:

Test result: Test passed

For EIRP calculation:

Carrier-on state / Carrier in the middle of the band (fm)
‘worst-case’ = maximum antenna gain

Reference of limit = 40 dBm
Spectrum mask referenced to necessary bandwidth
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Plot No. 72
87.139 i) emission limit 1626 5M-1660.5M, fm / (87_139i_1fm_2.jpg)
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Subclause: 87.139 i) Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Fri 18/Aug/2023 14:58:39
Modulated rf-carrier in the middle of the band (fm) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139(i)(1)
The mean power of emissions shall be attenuated Setup of measurement equipment:
below the mean output power of the transmitter Start frequency: 1.64324825 GHz
in accordance with 87.139(i)(1). Stop frequency: 164383625 GHz
Center frequency: 1.64354225 GHz
Frequency span: 588 kHz
Resolution-BW: 3 kHz
Video-BW: 300 Hz
Input attenuation: 20 dB
Test results: Trace-Mode: Max-Hold
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 Directional coupler + 00 dB
fm, R5T2XD Coaxial cable (C220) + 09 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 4k) + 12 dB
Atten. between HPA and feedhormn - 00 dB
Test equipment: (U330) + 319 dB
see test report chapter 7.1-7.2: €220, R001, U330 TOTAL CORRECTION: + 354 dB
Remark: Remarks:
Carrier-on state / Carrier in the middle of the band (fm)
For EIRP calculation:
‘worst-case’ = maximum antenna gain
Test result: Test passed
Reference of limit = 40 dBm
Spectrum mask referenced to necessary bandwidth
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Plot No. 73
87.139 i) emission limit 1626 5M-1660.5M, fm / (87_139i_1fm_3.jpg)
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Subclause: 87.139 i) Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Fri 18/Aug/2023 15:02:24
Modulated rf-carrier in the middle of the band (fm) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139(i)(1)
The mean power of emissions shall be attenuated Setup of measurement equipment:
below the mean output power of the transmitter Start frequency: 1642971 GHz
in accordance with 87.139(i)(1). Stop frequency: 1.644219 GHz
Center frequency: 1643595 GHz
Frequency span: 1248 MHz
Resolution-BW: 3 kHz
Video-BW: 300 Hz
Input attenuation: 20 dB
Test results: Trace-Mode: Max-Hold
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 Directional coupler + 00 dB
fm, R5T4.5XD Coaxial cable (C220) + 09 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 4k) + 12 dB
Atten. between HPA and feedhormn - 00 dB
Test equipment: (U330) + 319 dB
see test report chapter 7.1-7.2: C220, R001, U330 TOTAL CORRECTION: + 354 dB
Remark: Remarks:
Carrier-on state / Carrier in the middle of the band (fm)
For EIRP calculation:
‘worst-case’ = maximum antenna gain
Test result: Test passed
Reference of limit = 40 dBm
Spectrum mask referenced to necessary bandwidth
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Plot No. 74
87.139 i) emission limit 1626 5M-1660.5M, fm / (87_139i_1fm_4 . jpg)
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Subclause: 87.139 i) Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Fri 18/Aug/2023 15:05:17
Modulated rf-carrier in the middle of the band (fm) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139(i)(1)
The mean power of emissions shall be attenuated Setup of measurement equipment:
below the mean output power of the transmitter Start frequency: 164337725 GHz
in accordance with 87.139(i)(1). Stop frequency: 1.64366525 GHz
Center frequency: 1.64352125 GHz
Frequency span: 288 kHz
Resolution-BW: 3 kHz
Video-BW: 300 Hz
Input attenuation: 20 dB
Test results: Trace-Mode: Average
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 Directional coupler + 00 dB
fm, R20T1XD Coaxial cable (C220) + 09 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 4k) + 12 dB
Atten. between HPA and feedhormn - 00 dB
Test equipment: (U330) + 319 dB
see test report chapter 7.1-7.2: C220, R001, U330 TOTAL CORRECTION: + 354 dB
Remark: Remarks:
Carrier-on state / Carrier in the middle of the band (fm)
For EIRP calculation:
‘worst-case’ = maximum antenna gain
Test result: Test passed
Reference of limit = 40 dBm
Spectrum mask referenced to necessary bandwidth
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Plot No. 75
87.139 i) emission limit 1626 5M-1660.5M, fm / (87_139i_1fm_5.jpg)
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Subclause: 87.139 i) Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Fri 18/Aug/2023 15:08:08
Modulated rf-carrier in the middle of the band (fm) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac

Limit according to 87.139(i)(1)

The mean power of emissions shall be attenuated
below the mean output power of the transmitter

in accordance with 87.139(i)(1).

Test results:
see plot (an explicit table was not generated)

Operating condition of DUT:
operating condition 1, see test report chapter 6.4
fm, R20T1XD

Test setup:
see test report chapter 7.2:

Test equipment:
see test report chapter 7.1-7.2: €220, R001, U330

Remark:

Test result: Test passed

Setup of measurement equipment:

Start frequency: 1.64324825 GHz
Stop frequency: 1.64383625 GHz
Center frequency: 1.64354225 GHz
Frequency span: 588 kHz
Resolution-BW: 3 kHz
Video-BW: 300 Hz
Input attenuation: 20 dB
Trace-Mode: Max-Hold
Detector-Mode: AVG
Directional coupler + 00 dB
Coaxial cable (C220) + 09 dB
DUT-Antenna (on-axis) + 14 dBi
Test antenna + 00 dB
BW correction factor (3k -> 4k) + 12 dB
Atten. between HPA and feedhormn - 00 dB
(U330) + 319 dB
TOTAL CORRECTION: + 354 dB
Remarks:

Carrier-on state / Carrier in the middle of the band (fm)
For EIRP calculation:
‘worst-case’ = maximum antenna gain

Reference of limit = 40 dBm
Spectrum mask referenced to necessary bandwidth
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Plot No. 76
87.139 i) emission limit 1626. 5M-1660.5M, fm / (87_139i_1fm_6.jpg)
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Subclause: 87.139 i) Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Fri 18/Aug/2023 15:11:01
Modulated rf-carrier in the middle of the band (fm) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139(i)(1)
The mean power of emissions shall be attenuated Setup of measurement equipment:
below the mean output power of the transmitter Start frequency: 1642971 GHz
in accordance with 87.139(i)(1). Stop frequency: 1.644219 GHz
Center frequency: 1643595 GHz
Frequency span: 1248 MHz
Resolution-BW: 3 kHz
Video-BW: 300 Hz
Input attenuation: 20 dB
Test results: Trace-Mode: Max-Hold
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 Directional coupler + 00 dB
fm, R20T4.5XD Coaxial cable (C220) + 09 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 4k) + 12 dB
Atten. between HPA and feedhormn - 00 dB
Test equipment: (U330) + 319 dB
see test report chapter 7.1-7.2: R001 TOTAL CORRECTION: + 354 dB
Remark: Remarks:
Carrier-on state / Carrier in the middle of the band (fm)
For EIRP calculation:
‘worst-case’ = maximum antenna gain
Test result: Test passed
Reference of limit = 40 dBm
Spectrum mask referenced to necessary bandwidth
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87.139 i) emission limit 1626 5M-1660.5M, fm / (87_139i_1fm_7.ipg)
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Subclause: 87.139 i) Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Fri 18/Aug/2023 15:14:50
Modulated rf-carrier in the middle of the band (fm) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139(i)(1)
The mean power of emissions shall be attenuated Setup of measurement equipment:
below the mean output power of the transmitter Start frequency: 16432485 GHz
in accordance with 87.139(i)(1). Stop frequency: 1.6438365 GHz
Center frequency: 16435425 GHz
Frequency span: 588 kHz
Resolution-BW: 3 kHz
Video-BW: 300 Hz
Input attenuation: 20 dB
Test results: Trace-Mode: Max-Hold
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 Directional coupler + 00 dB
fm, R5T2QD Coaxial cable (C220) + 09 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 4k) + 12 dB
Atten. between HPA and feedhom - 00 dB
Test equipment: (U330) + 319 dB
see test report chapter 7.1-7.2: C220, R001, U330 TOTAL CORRECTION: + 354 dB
Remark: Remarks:

Test result: Test passed

Carrier-on state / Carrier in the middle of the band (fm)
For EIRP calculation:
‘worst-case’ = maximum antenna gain

Reference of limit = 40 dBm
Spectrum mask referenced to necessary bandwidth
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Plot No. 78
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Subclause: 87.139 i) Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Fri 18/Aug/2023 15:18:48
Modulated rf-carrier in the middle of the band (fm) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139(i)(1)
The mean power of emissions shall be attenuated Setup of measurement equipment:
below the mean output power of the transmitter Start frequency: 1642971 GHz
in accordance with 87.139(i)(1). Stop frequency: 1.644219 GHz
Center frequency: 1643595 GHz
Frequency span: 1248 MHz
Resolution-BW: 3 kHz
Video-BW: 300 Hz
Input attenuation: 20 dB
Test results: Trace-Mode: Max-Hold
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 Directional coupler + 00 dB
fm, R5T4.5QD Coaxial cable (C220) + 09 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 4k) + 12 dB
Atten. between HPA and feedhormn - 00 dB
Test equipment: (U330) + 319 dB
see test report chapter 7.1-7.2: C220, R001, U330 TOTAL CORRECTION: + 354 dB
Remark: Remarks:
Carrier-on state / Carrier in the middle of the band (fm)
For EIRP calculation:
‘worst-case’ = maximum antenna gain
Test result: Test passed
Reference of limit = 40 dBm
Spectrum mask referenced to necessary bandwidth
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Plot No. 79
87.139 i) emission limit 1626. 5M-1660.5M, fm / (87_139i_1fm_9.jpg)
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Subclause: 87.139 i) Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Fri 18/Aug/2023 15:23:08
Modulated rf-carrier in the middle of the band (fm) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139(i)(1)
The mean power of emissions shall be attenuated Setup of measurement equipment:
below the mean output power of the transmitter Start frequency: 164339125 GHz
in accordance with 87.139(i)(1). Stop frequency: 1.64363125 GHz
Center frequency: 164351125 GHz
Frequency span: 240 kHz
Resolution-BW: 3 kHz
Video-BW: 300 Hz
Input attenuation: 20 dB
Test results: Trace-Mode: Average
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 Directional coupler + 00 dB
fm, R20T0.5QD Coaxial cable (C220) + 09 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 4k) + 12 dB
Atten. between HPA and feedhom - 00 dB
Test equipment: (U330) + 319 dB
see test report chapter 7.1-7.2: C220, R001, U330 TOTAL CORRECTION: + 354 dB
Remark: Remarks:

Test result: Test passed

Carrier-on state / Carrier in the middle of the band (fm)

For EIRP calculation:

‘worst-case’ = maximum antenna gain

Reference of limit = 40 dBm
Spectrum mask referenced to necessary bandwidth
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Plot No. 80
87.139 i) emission limit 9k-100M, fm / (87_139i_2fm_1.jpg)
80 V7V 7T T T T T T [ T T T T T T T T T [ T T T [ T T T [ T T T T T
Level [dBm] = 7 -|
-100
measured data = 1
-120
limit | i
-140
-160
-180 Z
|
e S R L LT T L W
-200
210 gy goelioy gogeod ooy Mgy g b, googed ooy Mooy ooy gope ] gogeeg Biogey o
soo00 20Mm aom somM som 100Mm
Frequency [Hz]
¥ _—— x: 9000 y:-183.333
A — x: 72.1028M y: -87.2
x: -72.09M y:-96.13
Subclause: 87.139 i) Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Wed 23/Aug/2023 19:08:51
Modulated rf-carrier in the middle of the band (fm) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139(i)(1)
The mean power of emissions shall be attenuated Setup of measurement equipment:
below the mean output power of the transmitter Start frequency: 9 kHz
in accordance with 87.139(i)(1). Stop frequency: 100 MHz
Center frequency: 50.0045 MHz
Frequency span: 99.991 MHz
Resolution-BW: 3 kHz
Video-BW: 10 kHz
Input attenuation: 20 dB
Test results: Trace-Mode: Max-Hold
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 (W_RE) - 120.0dB
fm, max hold, valid for all modulations Coaxial cable (C220) + 02 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 4k) + 12 dB
Atten. between HPA and feedhormn - 00 dB
Test equipment: (U330) + 313 dB
see test report chapter 7.1-7.2: €220, R001, U330 TOTAL CORRECTION: - -859dB
Remark: Remarks:
Carrier-on state / Carrier in the middle of the band (fm)
For EIRP calculation:
‘worst-case’ = maximum antenna gain
Test result: Test passed
Since the measurement was updated with the maximum antenna gain, which is 5.23 dBic, the
corrected value of the marker is -179.5 dBm
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Plot No. 81
87.139 i) emission limit 100M-1559M, fm / (87_139i_3fm_1.jpg)
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Subclause: 87.139 i) Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Wed 23/Aug/2023 09:34:02
Modulated rf-carrier in the middle of the band (fm) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139(i)(1)
The mean power of emissions shall be attenuated Setup of measurement equipment:
below the mean output power of the transmitter Start frequency: 100 MHz
in accordance with 87.139(i)(1). Stop frequency: 1559 GHz
Center frequency: 8295 MHz
Frequency span: 1459 GHz
Resolution-BW: 3 kHz
Video-BW: 10 kHz
Input attenuation: 20 dB
Test results: Trace-Mode: Max-Hold
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 (W_RE) - 115.7dB
fm, max hold, valid for all modulations Coaxial cable + 06 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 4k) + 12 dB
Atten. between HPA and feedhormn - 00 dB
Test equipment: (U330) + 317 dB
see test report chapter 7.1-7.2: R001, U330 TOTAL CORRECTION: - -808dB
Remark: Remarks:

Carrier-on state / Carrier in the middle of the band (fm)
For EIRP calculation:
‘worst-case’ = maximum antenna gain

Since the measurement was updated with the maximum antenna gain, which is 5.23 dBic, the
corrected value of the marker is -182.6 dBm
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Plot No. 82
87.139 i) emission limit 1559M-1614M, fm / (87_139i_4fm_"1.jpg)
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Subclause: 87.139 i) Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Wed 23/Aug/2023 11:28:33
Modulated rf-carrier in the middle of the band (fm) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139(i)(1)
The mean power of emissions shall be attenuated Setup of measurement equipment:
below the mean output power of the transmitter Start frequency: 1559 GHz
in accordance with 87.139(i)(1). Stop frequency: 1614 GHz
Center frequency: 15865 GHz
Frequency span: 55 MHz
Resolution-BW: 1 MHz
Video-BW: 3 MHz
Input attenuation: 20 dB
Test results: Trace-Mode: Max-Hold
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 (W_RE) - 104.1dB
fm, max hold, valid for all modulations Coaxial cable (C220) + 09 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor + 00 dB
Atten. between HPA and feedhormn - 00 dB
Test equipment: (U331) + 326 dB
see test report chapter 7.1-7.2: €220, R001, U331 TOTAL CORRECTION: - -69.2dB
Remark: Remarks:
Carrier-on state / Carrier in the middle of the band (fm)
For EIRP calculation;
‘worst-case’ = maximum antenna gain
Test result: Test passed
Since the measurement was updated with the maximum antenna gain, which is 5.23 dBic, the
corrected value of the marker is -128.5 dBm
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Plot No. 83
87.139 i) emission limit 1614M-1660M, fm / (87_139i_5fm_"1.jpg)
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Subclause: 87.139 i) Frequencies, frequency tolerance and emission limitations Environment condition:
Emission limitations Date & Time: Wed 23/Aug/2023 14:35:53
Modulated rf-carrier in the middle of the band (fm) Location: CTC advanced GmbH, Laboratory RC-SYS
Temperature: 22 °C
Humidity: 55 %
Limit: Voltage: 230 Vac
Limit according to 87.139(i)(1)
The mean power of emissions shall be attenuated Setup of measurement equipment:
below the mean output power of the transmitter Start frequency: 1614 GHz
in accordance with 87.139(i)(1). Stop frequency: 166 GHz
Center frequency: 1637 GHz
Frequency span: 46 MHz
Resolution-BW: 3 kHz
Video-BW: 10 kHz
Input attenuation: 20 dB
Test results: Trace-Mode: Max-Hold
see plot (an explicit table was not generated) Detector-Mode: AVG
Operating condition of DUT: Correction:
operating condition 1, see test report chapter 6.4 (W_RE) - 478 dB
fm, max hold, valid for all modulations Coaxial cable (C220) + 09 dB
DUT-Antenna (on-axis) + 14 dBi
Test setup: Test antenna + 00 dB
see test report chapter 7.2: BW correction factor (3k -> 4k) + 12 dB
Atten. between HPA and feedhormn - 00 dB
Test equipment: (U331) + 742 dB
see test report chapter 7.1-7.2: C220, R001, U331 TOTAL CORRECTION: + 299 dB
Remark: Remarks:
Carrier-on state / Carrier in the middle of the band (fm)
For EIRP calculation:
‘worst-case’ = maximum antenna gain
Test result: Test passed
Since the measurement was updated with the maximum antenna gain, which is 5.23 dBic, the
corrected value of the marker is -34.8 dBm
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