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Multiview =2 Spectrum

1 Frequency Swegp

106.5 GHz 100000 pts 250.0 MHz/ 109.0 GHz
Measuring... [[[[[]]]]] Mnr =

13:43:20 04.09.2021

Diagram 47. Small bandwidth is applied in this frequency range in order to show compliance. The peak M1 is investigated in the
following measurement.

Multiview &2 Spectrum
Ref Level -

TDF "C
1 Frequency Sweep

M

WWMWWWWWMW

CF 108,395 688 GHz 4000 pts 10.0 MHz/ Span 100.0 MHz
_ = Measuring... [[[[TTTIT] M-n:_ :

13:45:31  04.09.2021

/
MWMMMWMMWMM

Diagram 48. The emission peak marked by M1 is investigated in narrow span. Trace 1/2 do not overlap. Thus mixing product.
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1.4.15 Frequency range 90 GHz — 110 GHz. EUT in CW mode: f_low

MultiView &2 Spectrum
Ref Level

1 Frequency S:vegp

90.0 GHz 40000 pts 2.0 GHz/ 110.0 GHz
Measuring... [[[[[[[]]] "’":;:z;,
16:38:57 03.09.2021

Diagram 49. In frequency range marked from M1 to M2, it does not show required dynamic, thus small bandwidth is applied in

the following measurements. These diagrams are divided into several due to limitation on the maximum number of measuring
points.

MultiView =2 Spectrum
Ref Level

D! _FH_|
1 Frequency Sweep

100000 pts

250.0 MHz/

101.5 GHz

Measuring...
18:51:19 03.09.2021

Diagram 50. Small bandwidth is applied in this frequency range in order to show compliance. The peak M2 is a mixing product,
because the traces 1/2 do not overlap.
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Multiview =2 Spectrum

1 Frequency Swegp

101.5 GHz 100000 pts 250.0 MHz/ 1
2 Marker Table
Type Ref Trc X-Value Y-Value Function Function Result
ML 102.286 888 GHz -14.88 dBm
1 4 103.122763 GHz -14.72 dBm
103.387 913 GHz -45.12 dBm

Measuring... || [[[[[1]] 04.09.2021

Diagram 51. Small bandwidth is applied in this frequency range in order to show compliance. The peaks M1/2 are mixing
product, because the traces 1/2 do not overlap.

Multiview &2 Spectrum

Ref Level -

TDF "C
1 Frequency Sweep

06.461 6380 GHz

55 dB

100000 pts 250.0 MHz/ 106.5 GHz

= Measuring... [[[[TTT]T] 04,08.2021

13:20:38

13:20:39 04.09.2021

Diagram 52. Small bandwidth is applied in this frequency range in order to show compliance. The peak M1 is a mixing product,
because the traces 1/2 do not overlap.
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Multiview =2 Spectrum

Ref Level -29.60 dBm

1 Frequency Swegp & 1Rm Max SigID USB
M1[

106.5 GHz 100000 pts 250.0 MHz/ 109.0 GHz
Measuring... [[[[[]]]]] 04.09.2021

122254

13:22:55 04.09.2021

Diagram 53. Small bandwidth is applied in this frequency range in order to show compliance.
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1.4.16 Frequency range 110 GHz — 140 GHz. EUT in CW mode: f_high

Remark: The EUT operates under CW mode at fixed frequency. By applying small resolution bandwidth in certain frequency
range, the required dynamic is achieved to show compliance. The same method is applied testing CW mode f_middle/low. See
following section.

MultiView =2 Spectrum
Ref Level -2

N_ANT_FH_PI 0_ a 0_. 0 " Inp: ExtMix F
1 Frequency Sweep

110.0 GHz 60000 pts 3.0 GHz/ 140.0 GHz
Measuring... [[I]]L[1]] 05.00.2021

13:54:58

13:54:59 05.09.2021

Diagram 54. Pre-scan for overview. It does not show required dynamic, thus small bandwidth is applied in the following
measurements. These diagrams are divided into several due to limitation on the maximum number of measuring points.
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MultiView &2 Spectrum
Ref Level -

1 Frequency Sweep

50 dBry

110.0 GHz 100000 pts 500.0 MHz/ 115.0 GHz
: Measuring... [[TT[TTI]] 95.09.2021

13:56:51

13:56:52 05.09.2021

Diagram 55. Small bandwidth is applied in this frequency range in order to show compliance.

MultiView &2 Spectrum

Ref Level - 0 dBm ® RBW 100 kHz

SWT 100 n vBW 1
_FH_PP_90_14( " Inp: ExtMix F
1 Frequency Sweep

119,4479750 C

115.0 GHz 100000 pts 500.0 MHz/ 120.0 GHz
. Measuring... [[TT]TTI]] ns.n‘v znﬂz:

13:58:31 05.09.2021

Diagram 56. Small bandwidth is applied in this frequency range in order to show compliance.
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MultiView &2 Spectrum
Ref Level -

1 Frequency Sweep

50 dBry

120.0 GHz 100000 pts 200.0 MHz/ 122.0 GHz
: Measuring... [[TT[TTI]] 95.09.2021

14:01:46

14:01:46 05.09.2021

Diagram 57. Small bandwidth is applied in this frequency range in order to show compliance.

MultiView &2 Spectrum
Ref Level -

_FH_PP_9 " Inp: ExtMix F
1 Frequency Sweep

122.0 GHz 100000 pts 100.0 MHz/

Measuring... | TN |

14:03:31  05.09.2021

Diagram 58. Small bandwidth is applied in this frequency range in order to show compliance.
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MultiView &2 Spectrum
Ref Level -

1 Frequency Sweep S = Max ) LSB

» dBm

50 dBry

123.0 GHz 100000 pts 100.0 MHz/ 124.0 GHz
: Measuring... [[TT[TTI]] 95.09.2021

14:07:52

14:07:52 05.09.2021

Diagram 59. Small bandwidth is applied in this frequency range in order to show compliance.

MultiView &2 Spectrum
Ref Level -

_FH_| " Inp: ExtMix F
1 Frequency Sweep

50 dBm

124.0 GHz 100000 pts 100.0 MHz/ 125.0 GHz
. Measuring... [[TT]TTI]] ns.n‘v zngz:

14:09:30 05.09.2021

Diagram 60. Small bandwidth is applied in this frequency range in order to show compliance.
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MultiView &2 Spectrum
Ref Level -

TDF "C ¢
1 Frequency Sweep

125.0 GHz 100000 pts 250.0 MHz/ 127.5 GHz

05.09.2021
14:39:57

14:39:57 05.09.2021

Diagram 61. Small bandwidth is applied in this frequency range in order to show compliance.

MultiView &2 Spectrum
Ref Level -

TDF _FH_P |_ 400! OF" Inp: ExtMix F
1 Frequency Sweep

127.5 GHz 100000 pts 250.0 MHz/ 130.0 GHz

05.09.2021
14:45:27

14:45:28 05.09.2021

Diagram 62. Small bandwidth is applied in this frequency range in order to show compliance.
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MultiView &2 Spectrum *
Ref Level -

1 Frequency Sweep

130.0 GHz 100000 pts 250.0 MHz/ 132.5 GHz
_ Measuring... [[[[TT]T]] 05.09.2021

14:50:14

14:50:14  05.09.2021

Diagram 63. Small bandwidth is applied in this frequency range in order to show compliance. The peak M2 is a mixing product,
because the traces 1/2 do not overlap.

MultiView =2 Spectrum
Ref Level -

i \ <tMix
1 Frequency Sweep ' 1D U 2Rm
M1[1]

132.5 GHz 100000 pts 250.0 MHz/

14:51:59 05.09.2021

Diagram 64. Small bandwidth is applied in this frequency range in order to show compliance. The peak M1 is investigated in the
following measurement.

CETECOM_TR20-1-0167901T02a_A1_C1 39/55



20-1-0167901T02a-A1-C1

MultiView &2 Spectrum
Ref Level

1 Frequency Sweep

\j

i
)
\H‘JLA-'MMMMWW'.%'MNm'dwwm#k“ﬂmlqmm}Mthw

I

N
el bbby g

CF 133.967 213 GHz 2000 pts 5.0 MHz/ Span 50.0 MHz

Measuring... [[[[TT]I]] ni;ﬂ:;z;n.:

14:53:50 05.09.2021

Diagram 65. The emission peak marked by M1 is investigated in narrow span. Trace 1/2 do not overlap. Thus mixing product.

MultiView &2 Spectrum
Ref Level

ANT_FH_FI _ Z.TDF' 7 0 TDF" Inp: ExtMix F
1 Frequency Sweep

135.0 GHz 100000 pts 250.0 MHz/ 137.5 GHz
05.09.2021
14:56:58

14:56:59 05.09.2021

Diagram 66. Small bandwidth is applied in this frequency range in order to show compliance. The peak M2 is a mixing product,
because the traces 1/2 do not overlap.
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MultiView &2 Spectrum
Ref Level

1 Frequency Sweep

137.5 GHz 100000 pts 250.0 MHz/ 140.0 GHz

05.09.2021
14:59:52

14:59:52  05.09.2021

Diagram 67. Small bandwidth is applied in this frequency range in order to show compliance. The peak M1 is investigated in the
following measurement.

MultiView =2 Spectrum
Ref Level
1D °P_90 TDF" Inp: ExtMix F

1 Frequency S;vegp * 1Rm Max SigID U
1[1]

/
'*"‘W\.-'.M‘;WMV'uMMJ{;N'“VIM-'IMVMV‘Wﬂu«Jlf» xﬂW"*""-“W“n‘-’w"{W\W{lN"i‘* ,,;.,Ju'.‘ -l,wwﬁ‘W.“‘Wﬂfv.vu"l"‘,ﬂ\!l'h'\’lw*w‘(M\u\f“l‘k‘wll LMLM,\,“:}\l"N’,‘JM.v,\‘q'“nr-,u‘"'l\bf\rllﬁ\ﬁ'u‘

CF 138.350676 GHz 2000 pts 5,0 MHz/ Span 50.0 MHz
i measuring... [[TTTTTI]] 05.00.2021

15:01:41

15:01:42 05.09.2021

Diagram 68. The emission peak marked by M1 is investigated in narrow span. Trace 1/2 do not overlap. Thus mixing product.
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1.4.17 Frequency range 110 GHz — 140 GHz. EUT in CW mode: f_middle

Remark: The same method is applied testing CW mode f_middle. This section shows only the overview pre-scan and the
investigation on the mixing products M1/2.

MultiView &2 Spectrum

Ref Level

W, _FH_PP_¢ TDF" Inp: ExtMix F
1 Frequency Sweep

7.59 dBm
50

110.0 GHz 60000 pts 3.0 GHz/ 140.0 GHz

2 Marker Table
Type Ref X-Value Y-Value Function Function Result
135.18575 GHz -7.50 dBm
130.79575 GHz -7.59 dBm
128.161 75 GHz -4.68 dBm
132.551 75 GHz -7.60 dBm

Measuring... [[I[TT]1]] 05;“59‘-’2:.5:

15:08:12 05.09.2021

Diagram 69. Pre-scan for overview, which shows the same spectrum as in last section testing the f_high. The peaks M3/4 are
mixing products, because the traces 1/2 do not overlap. The peaks M1/2 are investigated in the following measurement.
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MultiView &2 Spectrum
Ref Level -

1 Frequency Sweep

135.160750

st ot 0 i

CF 135.18575 GHz 2000 pts 5.0 MHz/ Span 50.0 MHz
Measuring... [[[[TT]I]] 05.00.2021

15:10:18

15:10:18 05.09.2021

Diagram 70. The emission peak marked by M1 is investigated in narrow span. Trace 1/2 do not overlap. Thus mixing product.

MultiView &2 Spectrum
Ref Level -

~_FH_| " Inp: ExtMix F
1 Frequency Sweep

A
B U SN WS, WII— ———"

CF 130.79575 GHz 2000 pts 5.0 MHz/ Span 50.0 MHz
Measuring... [[[[TT]I]] 05.00.2021

15:09:23

15:09:23 05.09.2021

Diagram 71. The emission peak marked by M2 is investigated in narrow span. Trace 1/2 do not overlap. Thus mixing product.
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1.4.18 Frequency range 110 GHz — 140 GHz. EUT in CW mode: f_low

Remark: The same method is applied testing CW mode f_low. This section shows only the overview pre-scan and the
investigation on the mixing products M1/2.

MultiView &2 Spectrum

Ref Level

W, _FH_PP_¢ TDF" Inp: ExtMix F
1 Frequency Sweep

110.0 GHz 60000 pts 3.0 GHz/ 140.0 GHz

2 Marker Table
Type Ref X-Value Y-Value Function Function Result
127.516 75 GHz -14.17 dBm
131.912 25 GHz -15.05 dBm
129.243 25 GHz -12.06 dBm
124.86875 GHz -16.99 dBm

Measuring... [[I[TT]1]] 05]“:3:

15:14:48 05.09.2021

Diagram 72. Pre-scan for overview, which shows the same spectrum as in last section testing the f_high. The peaks M3/4 are
mixing products, because the traces 1/2 do not overlap. The peaks M1/2 are investigated in the following measurement.
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MultiView &2 Spectrum
Ref Level -

1 Frequency Sweep

CF 127.497 25 GHz 5000 pts 10.0 MHz/ Span 100.0 MHz
_ Measuring... [[[[TT]I]] 05.09.2021

15:17:42

15:17:43  05.09.2021

Diagram 73. The emission peak marked by M1 is investigated in narrow span. Trace 1/2 do not overlap. Thus mixing product.

MultiView &2 Spectrum
Ref Level -

~_FH_| " Inp: ExtMix F
1 Frequency Sweep

CF 131.882 25 GHz 5000 pts 10.0 MHz/ Span 100.0 MHz
Measuring... [[[[TT]I]] 05.00.2021

15:18:36

15:18:36 05.09.2021

Diagram 74. The emission peak marked by M2 is investigated in narrow span. Trace 1/2 do not overlap. Thus mixing product.
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1.4.19 Frequency range 140 GHz — 200 GHz. EUT in CW mode: f_high

Remark: The EUT operates under CW mode at fixed frequency. By applying small resolution bandwidth in certain frequency
range, the required dynamic is achieved to show compliance. The same method is applied testing CW mode f_middle/low. See
following section.

MultiView =2 Spectrum
Ref Level -2

TD ANT_FH_PP_1 Inp: ExtMix G
1 Frequency Sweep * 1Rm Max SigID US

140.0 GHz 100000 pts 1,0 GHz/ 150.0 GHz
Measuring... [[I]]L[1]] 96.00.2021

09:31:19

09:31:19 06.09.2021

Diagram 75. Pre-scan for overview 140 — 150 GHz. It does not show required dynamic, thus small bandwidth is applied in the
following measurements. These diagrams are divided into several due to limitation on the maximum number of measuring
points.
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MultiView &2 Spectrum

Ref Level -

1 Frequency Sweep

150.0 GHz 100000 pts 5.0 GHz/ 200.0 GHz
Measuring... [[TT[TTI]] 6.00.2021

10:05:09

10:05:10 06.09.2021

Diagram 76. Pre-scan for overview 150 — 200 GHz. It does not show required dynamic, thus small bandwidth is applied in the
following measurements. These diagrams are divided into several due to limitation on the maximum number of measuring
points.

MultiView &8 Spectrum
Ref Level -

1 Frequency S:veep

140.0 GHz 100000 pts 750.0 MHz/ 147.5 GHz

05.09.2021
10:08:19

10:08:19 06.09.2021

Diagram 77. Small bandwidth is applied in this frequency range in order to show compliance.
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MultiView &2 Spectrum
Ref Level -

TDF "C §
1 Frequency Sweep

147.5 GHz 100000 pts 1.0 GHz/

06.00.2021
10:18:14

10:18:15 06.09.2021

Diagram 78. Small bandwidth is applied in this frequency range in order to show compliance.

MultiView &2 Spectrum
Ref Level -

1 Frequency S:veap

157.5 GHz 100000 pts 1.0 GHz/ 167.5 GHz

06.00.2021
10:20:39

10:20:40 06.09.2021

Diagram 79. Small bandwidth is applied in this frequency range in order to show compliance.
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MultiView &2 Spectrum
Ref Level -

TDF "C §
1 Frequency Sweep

167.5 GHz 25000 pts 250.0 MHz/ 170.0 GHz

06.00.2021
10:25:51

10:25:51 06.09.2021

Diagram 80. Small bandwidth is applied in this frequency range in order to show compliance.

MultiView &2 Spectrum
Ref Level -

1 Frequency S:veap

170.0 GHz 100000 pts 1.0 GHz/ 180.0 GHz

06.00.2021
10:28:25

10:28:25 06.09.2021

Diagram 81. Small bandwidth is applied in this frequency range in order to show compliance.
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MultiView &2 Spectrum
Ref Level -

TDF "C §
1 Frequency Sweep

180.0 GHz 100000 pts 1.0 GHz/ 190.0 GHz

06.00.2021
10:31:47

10:31:47 06.09.2021

Diagram 82. Small bandwidth is applied in this frequency range in order to show compliance.

MultiView &2 Spectrum
Ref Level -

1 Frequency S:veap

2]
190,4004500 €

190.0 GHz 100000 pts 1.0 GHz/ 200.0 GHz

06.00.2021
10:33:40

10:33:40 06.09.2021

Diagram 83. Small bandwidth is applied in this frequency range in order to show compliance.
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1.4.20 Frequency range 140 GHz — 200 GHz. EUT in CW mode: f_middle

Remark: The same method is applied testing CW mode f_middle. This section shows only the overview pre-scan

MultiView Spectrum

HZ.TDF" Inp:

1 Frequelqcy S:veep

140.0 GHz 100000 pts 1.0 GHz/ 150.0 GHz
measuring... [[TTTTTT]] ""'"‘

10:37:53 06.09.2021

Diagram 84. Pre-scan for overview, which shows the same spectrum as in last section testing the f_high.

MultiView =2 Spectrum
Ref Level -

I, _FH_|
1 Frequency Sweep

150.0 GHz 100000 pts 5,0 GHz/ 200.0 GHz

Measuring... [[TTTT]IT] 06.00.2021

10:30:20

10:39:20 06.09.2021

Diagram 85. Pre-scan for overview, which shows the same spectrum as in last section testing the f_high.
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1.4.21 Frequency range 140 GHz — 200 GHz. EUT in CW mode: f_low

Remark: The same method is applied testing CW mode f_low. This section shows only the overview pre-scan

MultiView Spectrum

HZ.TDF" Inp:

1 Frequelqcy S:veep

140.0 GHz 100000 pts 1.0 GHz/ 150.0 GHz
measuring... [[TTTTTT]] ""'"‘ o

10:41:45 06.09.2021

Diagram 86. Pre-scan for overview, which shows the same spectrum as in last section testing the f_high.

MultiView =2 Spectrum
Ref Level -

I, _FH_|
1 Frequency Sweep

150.0 GHz 100000 pts 5,0 GHz/ 200.0 GHz

Measuring... [[TTTTTIT] 06.09.2021

10:40:38

10:40:38 06.09.2021

Diagram 87. Pre-scan for overview, which shows the same spectrum as in last section testing the f_high.

CETECOM_TR20-1-0167901T02a_A1_C1 52/55



20-1-0167901T02a-A1-C1

(@ cetecom

1.5 Antenna beamwidth and side lobe gain

Remark: For the following measurement, the EUT is set to CW mode at 79 GHz. The maximization of the emission level is
conducted manually by turning and tilting the EUT. The maximum level is determined to be 9.52 dBm.

MultiView =8 Spectrum

Ref Level -4.00 dBm

TOF ' ANT_FH_PP_7 Hz" Inp: Ex
1 Frequency Sweep

'M,w}'Jhwr..w,mmm‘«wumh,«b.um.wWM&%M&WMLv-t ) k‘*"‘“““"&w“‘""“wﬂr-ﬂwA«MMMwmww TRy e

CF 79.0 GHz 2000 pts 500.0 MHz/
2 Marker Table
Type Ref Trc X-Value ¥-Value Function Function Result
1 1 79.0038 GHz 9.52 dBm
2 79.003 8 GHz 6.36 dBm
M1 1 120.7 MHz -45.13 dB

Measuring... [TTT111]] s
Measuring 17:01:15

17:01:16 06.10.2021

Diagram 88. For information only. The manual maximization of the emission level shows a value of 9.52 dBm.

Diagram 89. For information only. Antenna pattern in 3D. At Polarization of the transmitting antenna Phi = 0° and 30°, the
highest power is measured. See following diagrams.
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Diagram 90. Antenna pattern in azimuth at various elevation angle (Phi = -90° to 60°).
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Diagram 91. Alternative view of the antenna pattern in azimuth at various elevation angle. The limit for the 3 dB beam width
and the side lobe gain is added in this view.
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Conclusion:
» -3 dB beamwidth is no greater than 8°
» The antenna side lobe gain relative to the main beam gain for off-axis angles from the main beam of greater than 60°
is no greater than -38 dB

End of Annex 1
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