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1 Measurement diagrams
1.1 Fundamental bandwidth
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Diagram 1. 10 dB bandwidth under nominal condition TnomVnom
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Diagram 2. 10 dB bandwidth under extreme condition TnomVmin
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MultiView Spectrum .
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Diagram 3. 10 dB bandwidth under extreme condition TnomVmax
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Diagram 4. 10 dB bandwidth under extreme condition TminVnom
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MultiView Spectrum .
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Diagram 5. 10 dB bandwidth under extreme condition TmaxVnom

CETECOM_TR20-1-0167901T02a_A1_C1 5/55



20-1-0167901T02a-A1-C1

1.2 Fundamental emission EIRP

MultiView Spectrum .
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Diagram 6. radiated emission power measured with RBW =1 MHz
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Diagram 7. radiated emission power measured with RBW = 50 MHz
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1.3 Duty cycle (for information only)

MultiView =8 Spectrum
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Diagram 8. FMCW signal in time domain. The frequency sweep time (pulse width) 16 ps. The retrace time 131 ps. Thus the total
cycle time is 147 ps.

1.4 Unwanted emissions

Remark: The unwanted emissions are measured with the EUT operating under test mode 1: frequency modulation continuous
wave (FMCW) mode and test mode 2: continuous wave at fixed frequencies (f_low/middle/high). For test under 60 GHz, test
mode 1 is used due to following reason: The test mode 2 does not represent the real using scenario, but only for testing. The
test mode 2 causes the EUT power supply unit to overload and radiates excessive emissions in the lower frequency range. For
the test above 60 GHz, test mode 2 is used due to following reasons: Measuring in higher frequency range with external mixers
can cause mixing products such as ghost signals. If the EUT operates at fixed frequencies, so do the ghost signals as well, so that
the ghost signals can be identified clearly. Measuring in higher frequency range also require better measuring dynamic. Appling
a smaller resolution bandwidth can achieve a better measuring dynamic, if the EUT operates in CW mode at fixed frequency.

CETECOM_TR20-1-0167901T02a_A1_C1 7/55



20-1-0167901T02a-A1-C1

(@ cetecom

1.4.1 Frequency range 9 kHz — 30 MHz. EUT in FMCW mode.

Full Spectrum
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Diagram 9. Unwanted emission measured in the semi-anechoic chamber. EUT at standing position.

Full Spectrum
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Diagram 10. Unwanted emission measured in the semi-anechoic chamber. EUT at lying position.
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1.4.2 Frequency range 30 MHz — 1 GHz. EUT in FMCW mode.

Full Spectrum
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Diagram 11. Unwanted emission measured in the semi-anechoic chamber. EUT at standing position.
Final_Result
Frequency | QuasiP Limit Margin | Bandwidt | Heigh | Pol | Azimut | Corr. | SigPath | Pream | Trd Corr. | Raw Rec
(MHz) eak (dBuV/ (dB) h t h (dB/m) (dB) p (dB/m) (dBuV)
(dBuV/ m) (kHz) (cm) (deg) (dB)
m)
109.525 32.19 43.50 11.31 120.000 | 136.0 | V 316.0 8.2 0.0 1.2 7.0 240
117.985 32.73 43.50 10.77 120.000 | 105.0 | V 239.0 7.9 0.0 1.0 6.9 248
134.793 31.06 43.50 12.44 120.000 | 129.0 | V 270.0 9.8 0.0 1.1 8.7 212
169.495 27.08 43.50 16.42 120.000 | 105.0 | V 172.0 10.2 0.0 14 8.8 16.9

CETECOM_TR20-1-0167901T02a_A1_C1

9/55




20-1-0167901T02a-A1-C1

(@ cetecom

Full Spectrum
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Diagram 12. Unwanted emission measured in the semi-anechoic chamber. EUT at lying position.

Final_Result
Frequency | QuasiP Limit Margin | Bandwidt | Heigh | Pol | Azimut | Corr. | SigPath | Pream | Trd Corr. | Raw Rec
t

(MHz) eak (dBuV/ (dB) h h (dB/m) (dB) p (dB/m) (dBuV)
(dBuV/ m) (kHz) (cm) (deg) (dB)
m)

75.813 2840 40.00 11.60 120.000 | 162.0 | V 214.0 6.7 0.0 0.9 5.8 217
98.195 26.32 43.50 17.18 120.000 | 1330 | V 268.0 8.1 0.0 0.9 72 18.2
109.529 32.60 43.50 10.90 120.000 | 153.0 | V 295.0 8.2 0.0 1.2 7.0 244
117.929 33.07 43.50 10.43 120.000 | 133.0 | V 264.0 79 0.0 1.0 6.9 25.2
149.493 29.51 43.50 13.99 120.000 | 109.0 | V 81.0 8.6 0.0 1.1 75 20.9
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1.4.3 Frequency range 1 GHz — 17 GHz. EUT in FMCW mode.

Measurement Test Report

MultiView Spectrum
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Diagram 13. Tested in the FAC2. EUT is turned and tilt and measured with both horizontal and vertical polarization.

1.4.4 Frequency range 17 GHz — 33 GHz. EUT in FMCW mode.

Measurement Test Report
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Diagram 14. Tested in the FAC2. EUT is turned and tilt and measured with both horizontal and vertical polarization.
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1.4.5 Frequency range 33 GHz — 50 GHz. EUT in FMCW mode.

Measurement Test Report
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Diagram 15. Tested in the FAC2. EUT is turned and tilt and measured with both horizontal and vertical polarization.

1.4.6 Frequency range 50 GHz — 60 GHz. EUT in FMCW mode.

Measurement Test Report

Multiview Spectrum -
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Diagram 16. Tested in the FAC2. EUT is turned and tilt and measured with both horizontal and vertical polarization.
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Remark: Above 60 GHz, the external mixer is applied. The signal ID function is activated in order to identify the mixing products.
Thus 2 traces “SigID USB” and “SigID LSB” are displayed in the following diagrams. The emission peak is a mixing product, if the

2 traces do not completely overlap. The trace 1 “SigID USB” is displayed in front and the trace 2 “SigID LSB” in behind.

1.4.7 Frequency range 60 GHz — 75 GHz. EUT in CW mode: f_high

Measurement Test Report
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Diagram 17. The emission peaks marked by M1/6/7 are clearly mixing products. M2/3/4/5 are investigated in the following

measurements.
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Measurement Test Report

Multiview Spectrum -
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Diagram 18. The emission peak marked by M2 is investigated in narrow span. Trace 1/2 do not overlap. Thus mixing product.

Measurement Test Report

MultiView Spectrum -
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Diagram 19. The emission peak marked by M3 is investigated in narrow span. Trace 1/2 do not overlap. Thus mixing product.
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Measurement Test Report

Multiview Spectrum -

Ref Level -24.50 dBm ® RBW 1 MHz
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Diagram 20. The emission peak marked by M4 is investigated in narrow span. Trace 1/2 do not overlap. Thus mixing product.

Measurement Test Report

MultiView Spectrum
Ref Level -24.50 dBm ® RBW 1 MHz
® SWT 1s VBW 10 MHz Mode Auto Sweep
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Diagram 21. The emission peak marked by M5 is investigated in narrow span. Trace 1/2 do not overlap. Thus mixing product.
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1.4.8 Frequency range 60 GHz — 75 GHz. EUT in CW mode: f_middle

Measurement Test Report

MultiView Spectrum -
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Diagram 22. The emission peaks marked by M2/5 are clearly mixing products. M1/3/4 are investigated in the following

measurements.

Measurement Test Report

MultiView Spectrum -

Ref Level -24.50 dBm ® RBW 1 MHz
® SWT 1s VBW 10 MHz Mode Auto Sweep
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Diagram 23. The emission peak marked by M1 is investigated in narrow span. Trace 1/2 do not overlap. Thus mixing product.
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Measurement Test Report

Multiview Spectrum -

Ref Level -24.50 dBm ® RBW 1 MHz
® SWT 1s VBW 10 MHz Mode Auto Sweep
TOF "GAIN_ANT_FH_PP_50_75GHZ TOF","FSL-0_S5M_40GHZ-330GHZ.TDF" [np: ExtMix

1 Frequency Sweep
M3[1] 33.98 dBm
67.906 087 50 GHz
M1[1] | -49.88 dBm
67.88074000 GHz

0d
-10 derm
-20 d
-24.500 dB
-30de
2K
M
AR { ,\
5

Span 50.0 MHz

= 03.00.2021
14:24:44

30000 pts 5.0 MHz/

CF 67.90574 GHz

measuring... [IHH

14:24:44  03.09.2021

Diagram 24. The emission peak marked by M3 is investigated in narrow span. Trace 1/2 do not overlap. Thus mixing product.

Measurement Test Report

MultiView Spectrum -

Ref Level -24.50 dBm ® RBW 1 MHz
® SWT 13 VBW 10 MHz Mode Auto Sweep
TOF "GAIN_ANT_FH_PP_50_75GHZ TOF","FSL-0_5M_40GHZ-330GHZ.TDF" Inp: ExtMix
MA[1] 31.93 dBm
70.163789 20 GHz
Mi[1] | -51.82dBm
0d 70.138 560 00 GHz
-10d
-20 dB
-24,500 dBm
-30 dBm Lins
M

Fridint mer 1

5.0 MHz/ Span 50.0 MHz

CF 70.163 56 GHz 30000 pts
Measuring... NENRNNNNN oz

14:25:26 03.09.2021

Diagram 25. The emission peak marked by M4 is investigated in narrow span. Trace 1/2 do not overlap. Thus mixing product.
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1.4.9 Frequency range 60 GHz — 75 GHz. EUT in CW mode: f_low

Measurement Test Report

MultiView Spectrum
Ref Level -24.50 dBm

© RBW 1 MHz

® SWT 1s  VBW 10 MHz
TOF "GAIN_ANT_FH_FP_50_75GHZ TDF","FSL-0_5M_40GHZ-330GHZ.TDF" [np: ExtMix i/

1 Frequency Sweep

Mode Auto Sweep

M1[1] 20.83 dBm
60.085 750 GHz
M2[2] -15.93 dBm
0 dém 74.404 250 GHz
-10 derm
M2
1
¥20 dB
-24.500 dB
30 d
F G180 @ o
Jl I
60.0 GHz 30000 pts 1.5 GHz/ 75.0 GHz
2 Marker Table
M1 1 60.08575 GHz -20.83 dBm
Mz 2 74.404 25 GHz -15.93 dBm
M3 1 68.464 19 GHz -43.86 dBm
M4 1 - z -45.16 dBm

14:14:02 03.09.2021

Diagram 26. The emission peaks marked by M1/2/3/4 are mixing products, because the trace 1/2 don’t overlap.
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1.4.10 Frequency range 75 GHz — 90 GHz. EUT in CW mode: f_high

MultiView &2 Spectrum
Ref Level -29.6

TO

1 FrequerTcy Sweep 3

75.0 GHz 30000 pts 90.0 GHz

weasuring... [T 111]] eamanas

16:01:26 03.09.2021

Diagram 27. The emission peak marked by M1 is the wanted signal (f_high = 80.9 GHz). The peak to the left is clearly a mixing
product, because the traces 1/2 do not overlap. M2 is investigated in the following measurement.

MultiView &8 Spectrum
Ref Level

_ANT_f
1 Frequency Sweep

CF 83.538 35 GHz 30000 pts 5.0 MHz/ Span 50.0 MHz

16:05:00 03.09.2021

Diagram 28. The emission peak marked by M2 is investigated in narrow span. Trace 1/2 do not overlap. Thus mixing product.
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1.4.11 Frequency range 75 GHz — 90 GHz. EUT in CW mode: f_middle

MultiView &2 Spectrum
Ref Level

1 Frequency S:vegp

75.0 GHz 30000 pts 1.5 GHz/ 90.0 GHz
Measuring... [[[[[[[]]] H-l:fln:;a

16:12:54  03.09.2021

Diagram 29. The emission peak marked by M1 is the wanted signal (f_middle = 79 GHz). The peak to the left is clearly a mixing
product, because the traces 1/2 do not overlap. M2 is investigated in the following measurement.

MultiView &8 Spectrum
Ref Level

1 Frequency S:vegp

CF 81.638 25 GHz 30000 pts 5.0 MHz/ Span 50.0 MHz
; Measuring... [[[[[I]]]

16:14:41 03.09.2021

Diagram 30. The emission peak marked by M2 is investigated in narrow span. Trace 1/2 do not overlap. Thus mixing product.

CETECOM_TR20-1-0167901T02a_A1_C1 20/55



20-1-0167901T02a-A1-C1

(@ cetecom

1.4.12 Frequency range 75 GHz — 90 GHz. EUT in CW mode: f_low

MultiView &2 Spectrum
Ref Level -2 dBm

D! ANT_FH_
1 Freguency Sweep e 1Rm Max SigID US

30000 pts 1.5 GHz/

03.00.2021
16:20:31

Measuring...

16:29:31 03.09.2021

Diagram 31. The emission peak marked by M1 is the wanted signal (f_high = 77 GHz). The peaks M2/3 and the unmarked peak
between M2/3 are mixing products, because the traces 1/2 do not overlap.

CETECOM_TR20-1-0167901T02a_A1_C1 21/55



20-1-0167901T02a-A1-C1

(@ cetecom

1.4.13 Frequency range 90 GHz — 110 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

1 Flequeﬂcy S;veep ] : * 1Rm Max SigID USB e 2Rm Ma:
M1[1]

——

90.0 GHz 40000 pts 2.0 GHz/ 110.0 GHz

2 Marker Table
] ¥-Value Function Function Result
92.,27375 GHz -41.02 dBm
92.650 25 GHz -36.93 dBm
95.284 25 GHz -37.90 dBm
99.0 GHz -43.11 dBm
109.0 GHz -43.06 dBm

Measuring... [TTTTTT1]] 05.00.2021

12:43:06

Diagram 32. The peak M2 and the other two peaks in blue (trace 2 displayed in front) are mixing product, because the traces
1/2 do not overlap. The peaks M1/3 are investigated in the following measurements. In frequency range marked from M4 to
M5, 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 -

TDF "C §
1 Frequency Sweep

s At A ARt A At b s b A ity Wt

CF 92.27375 GHz 2000 pts 5.0 MHz/ Span 50.0 MHz
Measuring... [[TT[TTI]] 'l'it;s;z;:z:l

12:54:32  05.09.2021

Diagram 33. 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 -

TDF _FH_|
1 Frequency Sweep

CF 95.284 25 GHz 2000 pts 5.0 MHz/ Span 50.0 MHz
Measuring... [[[[[TTI]] n-.‘v zniz:‘

12:55:39  05.09.2021

Diagram 34. The emission peak marked by M3 is investigated in narrow span. Trace 1/2 do not overlap. Thus mixing product.
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MultiView &2 Spectrum
Ref Level -

1 Frequency Sweep

99.0 GHz 100000 pts 250.0 MHz/ 101.5 GHz
Measuring... [[TT[TTI]] 05.00.2021

12:56:52

12:56:52 05.09.2021

Diagram 35. Small bandwidth is applied in this frequency range in order to show compliance.

MultiView &2 Spectrum
Ref Level -

103,087 7

101.5 GHz 100000 pts 250.0 MHz/ 104.0 GHz

measuring... [[TTTTTIT] 03.00.2021

12:58:17

12:58:17 05.09.2021

Diagram 36. 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

100000 pts 250.0 MHz/ 106.5 GHz
Measuring... [[[[[TTI]] 05.00.2021

13:05:12

13:05:13  05.09.2021

Diagram 37. 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 -
SWT 100 n
_FH_PP_75-1
1 Frequency Sweep

106.5 GHz 100000 pts 250.0 MHz/ 109.0 GHz
2 Marker Table
Type Ref Trc X-Value Y¥-Value Function Function Result
) 1 107.435863 GHz -0.98 dBm
I 2 108.309 213 GHz -0.85 dBm
1 106.606 713 GHz -43.50 dBm

Measuring... [[TT]TTI]] 03.09.2021

13:07:43

13:07:44  05.09.2021

Diagram 38. 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. The peak M1 is investigated in the following measurement.
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MultiView &2 Spectrum
Ref Level 0 dBm

SWT
\NT_FH_PP_75-1 TDF" Inp: ExtMix W
1 Frequency Sweep ® 1Rm Max SigID U D
1[1]

M2[2]

Jlr'ﬂ |
il Wl
i JU‘ k v .Jl\J'al,

sl I

""' 0 l ) |
ey o M

CF 107.435 863 GHz 2000 pts 5.0 MHz/ Span 50.0 MHz
Measuring... [[[[[TTI]] n'it;s;zﬂu;z;]

13:09:28 05.09.2021

Diagram 39. The emission peak marked by M1 is investigated in narrow span. Trace 1/2 do not overlap. Thus mixing product.

1.4.14 Frequency range 90 GHz — 110 GHz. EUT in CW mode: f_middle

MultivView =2 Spectrum

© RBW 1 MHz
BW

1 Frequency S:veép : & 1Rm Max SigID USB = 2Rm Ma:
M1[1]

M2[1] ¢
109,000 000 GHz

90.0 GHz 40000 pts 2.0 GHz/ 110.0 GHz
2 Marker Table
Type Ref  Trc Y-Value Function Function Result

M1 . -43.07 dBm
A -42.84 dBm
-39.54 dBm
93.11275 GHz -36.42 dBm
90.47875 GHz -38.76 dBm

= Measuring... [[[[TTT]T] 04.09.2021

12:31:00

13:31:10 04.09.2021

Diagram 40. The peaks M3/4/5 are investigated in the following measurements. 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.
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Multiview =2 Spectrum

1 Frequency Swegp : 7 ® 1Rm Max SigID US

CF 90,102 75 GHz 1000 pts 5.0 MHz/ Span 50.0 MHz
- = Measuring... [[[[[TT]T]

13:34:20 04.09.2021

Diagram 41. The emission peak marked by M3 is investigated in narrow span. Trace 1/2 do not overlap. Thus mixing product.

MultiView =2 Spectrum

® RBW 1 MHz
Hz

1 Frequeﬁw S:vegp - 3 & 1Rm Max SigID L
M4[1]
93.1
M1[1]

CF93.11275 GHz 1000 pts 5.0 MHz/ Span 50.0 MHz
- = Mmeasuring... [[[[[TT]T] ""'";;‘;":.;;

13:36:23 04.09.2021

Diagram 42. The emission peak marked by M4 is investigated in narrow span. Trace 1/2 do not overlap. Thus mixing product.
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Multiview =2 Spectrum

1 Frequency Sweep

CF 90,478 75 GHz 1000 pts 5.0 MHz/ Span 50.0 MHz
- = Measuring... [[[[TTTIT]

13:35:35 04.09.2021

Diagram 43. The emission peak marked by M5 is investigated in narrow span. Trace 1/2 do not overlap. Thus mixing product.

MultiView =2 Spectrum

Ref Level - dBm ® RBW 50 kHz
SWT 100 m VBW 0 kH; Mode

1 Frequeﬁw S:vegp -

101.5 GHz 100000 pts 250.0 MHz/ 104.0 GHz
= m™easuring... [[[T]TTIT] MT;Z;:;;

13:37:57 04.09.2021

Diagram 44. 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 -29.60 dBm

1 Frequency Swegp ® 1Rm Max SigID USB
M1[

104.0 GHz 100000 pts 250.0 MHz/ 106.5 GHz

2 Marker Table
Type Ref X-Value Y-Value Function Function Result
M1 104.902 413 GHz -2.42 dBm
M 2 105.775738 GHz -0.80 dBm
M3 106.425838 GHz -43.61 dBm
= Measuring... [[[[TTTIT] 092021

12:39:33

13:39:33  04.09.2021

Diagram 45. 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. The peak M1 is investigated in the following measurement.

Multiview &2 Spectrum

Ref Level -2

1 Frequer:w Sweep
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CF 104.902 413 GHz 2000 pts 5.0 MHz/ Span 50.0 MHz
2 Marker Table
Type Ref Trc X-Value ¥-Value Function Function Result
M1 104.900 501 GHz -1.42 dBm
2 104.927 413 GHz -53.13 dBm
104.927 413 GHz -51.17 dBm

= Measuring... [[T]TTT]T] 04.08.2021
13:41:05

13:41:05 04.09.2021

Diagram 46. The emission peak marked by M1 is investigated in narrow span. Trace 1/2 do not overlap. Thus mixing product.
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