Test report no.: 1-3977/22-02-09 CTC ||| advanced

member of RWTUV group

12.3.6 Occupied bandwidth

Description:

Measurement of the occupied bandwidth of the transmitted signal.

Measurement:

Similar to conducted emissions, occupied bandwidth measurements are only provided for selected
frequencies in order to reduce the amount of submitted data. Data were taken at the mid frequencies of the
LTE band 66 frequency band. The table below lists the measured 99% power and -26dBc occupied bandwidths.
Spectrum analyzer plots are included on the following pages.

Part 27.53 requires a measurement bandwidth of at least 1% of the occupied bandwidth.

Measurement parameters
Detector: Peak
Sweep time: See plots
Video bandwidth: See plots
Resolution bandwidth: See plots
Span: 2 x nominal bandwidth
Trace mode: Max Hold
Used equipment: See chapter 7.4 setup A
Measurement uncertainty: See chapter 9
Measurement procedure FCC: § 2.1049

Limits:
FCC
§2.1049

Reporting only

© CTC advanced GmbH Page 86 of 145



Test report no.: 1-3977/22-02-09

CTC ||| advanced

member of RWTUV group

Results:
Occupied Bandwidth — QPSK
Bandwidth Channel 99% OBW (MHz) -26 dBc BW (MHz)

low 1.1 1.4

1.4 mid 1.1 1.4
high 1.1 1.4
low 2.7 3.2

3.0 mid 2.7 3.1
high 2.7 3.2
low 4.5 5.2

5.0 mid 4.5 5.2
high 4.5 5.2
low 9.1 10.3

10.0 mid 9.1 10.3
high 9.1 10.3
low 13.5 15.1

15.0 mid 13.5 15.1
high 135 15.0
low 18.1 20.2

20.0 mid 18.0 20.1
high 18.0 20.1
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Occupied Bandwidth — 16-QAM

Bandwidth Channel 99% OBW (MHz) -26 dBc BW (MHz)
low 1.1 1.3
1.4 mid 1.1 1.4
high 1.1 1.4
low 2.7 3.2
3.0 mid 2.7 3.2
high 2.7 3.1
low 4.5 5.2
5.0 mid 4.5 5.2
high 4.5 5.2
low 9.1 10.3
10.0 mid 9.1 10.3
high 9.1 10.3
low 13.5 15.1
15.0 mid 13.5 15.0
high 13.5 15.0
low 18.1 20.1
20.0 mid 18.0 20.1
high 18.0 20.0
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Occupied Bandwidth — 64-QAM

Bandwidth Channel 99% OBW (MHz) -26 dBc BW (MHz)
low 1.1 1.3
1.4 mid 1.1 1.4
high 1.1 1.4
low 2.7 3.2
3.0 mid 2.8 3.2
high 2.7 3.2
low 4.5 5.2
5.0 mid 4.5 5.2
high 4.5 5.5
low 9.1 10.4
10.0 mid 9.1 10.3
high 9.1 10.3
low 13.5 15.0
15.0 mid 13.5 15.0
high 135 14.9
low 18.0 20.2
20.0 mid 18.1 20.1
high 18.0 20.1
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Plots:
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Plot 3: 1.4 MHz — QPSK — middle channel (99% - OBW)
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Plot 4: 1.4 MHz — QPSK — middle channel (-26 dBc BW)
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Plot 5:

Speactrim I

1.4 MHz — QPSK - highest channel (939% - OBW)
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1.4 MHz — QPSK - highest channel (-26 dBc BW)
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Plot 7:

Speactrim I

3 MHz — QPSK - lowest channel (99% - OBW)
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Plot 9: 3 MHz — QPSK - middle channel (99% - OBW)
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Plot 10: 3 MHz — QPSK - middle channel (-26 dBc BW)
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Plot 11: 3 MHz — QPSK - highest channel (99% - OBW)
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Plot 12: 3 MHz — QPSK - highest channel (-26 dBc BW)
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Plot 13:

Speactrim I

5 MHz — QPSK - lowest channel (99% - OBW)
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Plot 14:
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Plot 15:

Plot 16:

5 MHz — QPSK - middle channel (99% - OBW)
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Plot 17:

Plot 18:

5 MHz — QPSK - highest channel (99% - OBW)
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5 MHz — QPSK - highest channel (-26 dBc BW)
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Plot 19: 10 MHz — QPSK - lowest channel (99% - OBW)
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Plot20: 10 MHz — QPSK - lowest channel (-26 dBc BW)
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Plot 21:
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10 MHz — QPSK - middle channel (99% - OBW)

(=)

Raf Lavel 30.00 dam
e Att 40 dE e SWT 30 5 » VBW
SGL Count 1/1 TOF

* RBW 300 kW2
1 MHz  Moda Auta Swaep

® 10 Max

20 dien

MLt

Ml

22.58 dBm)
174822570 CGH2
SO7I0920891 Mty

10 dben /

-40 d2m

0 der

-60 divmy

CF 1.735 GH2

L. (s

Date: 2.MAY.2022 18:30:16

Plot 22:
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Plot 23: 10 MHz — QPSK - highest channel (99% - OBW)
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Plot24: 10 MHz — QPSK - highest channel (-26 dBc BW)
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Plot 25: 15 MHz — QPSK - lowest channel (99% - OBW)
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Plot 26: 15 MHz — QPSK - lowest channel (-26 dBc BW)
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Plot 27:

Plot 28:

15 MHz — QPSK - middle channel (99% - OBW)
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15 MHz — QPSK - middle channel (-26 dBc BW)
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Plot 29: 15 MHz — QPSK - highest channel (99% - OBW)
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Plot 31:
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Plot 33:

20 MHz — QPSK - middle channel (99% - OBW)

Speactrim I

(=)

Raf Lavel 30.00 dam
o Attt

SGL Count 1/1 TOF

40 dE w SWT 30 5 » VBW

RBW 500 kHz

2 MHz  Moda Auta Swaep

® 10 Max

20 dien

22.22 dBm)|
174861560 GH2
TR 0141983060 Mty

TR

4

10 dben

-40 d2m

50 dér

-60 divmy

CF 1.735 GH2

L

Date: 2.MAY.2022 19:13:02

Plot 34:

Speactrim I

10001 pts Bgnn 40.0 MH2

20 MHz — QPSK - middle channel (-26 dBc BW)

=)

Ref Lavel 30.00 dam
o Att

SGL Count 1/1 TDF

40 dE e SWT 30 5 & VBW

& RBW 500 kW2

2 MHz  Moda Auta Swaep

® 1% Max

20 dian

f--——-‘\-m e

~4.76 dBm)|
1. 734908490 Gz
22,31 d8m)
L. 74778070 OQkMx

M3MIL[1]

10 dim

0O csm

=10 Ay

-30 dBém

440 di

50 dEm

-60 ditmy

CF 1,745 Griz

10001 pts Span 40.0 Mz

Marker
Ko valus

Function Result |

L ¥-value

Type | Ref | Tre |
M1 1]
p2. M1l 1]
M3 1l

1.73498406 GHZ |
20.08602 MHz
1.7477827 GHz

1 Funetion |
~2.76 den [

-0.15 gB
22.31 dém

[ N

Date: 2.MAY.2022 19:13:36

), )

© CTC advanced GmbH

Page 106 of 145



Test report no.: 1-3977/22-02-09 CTC ||| advanced

member of RWTUV group

Plot 35: 20 MHz — QPSK - highest channel (99% - OBW)
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Plot 36: 20 MHz — QPSK - highest channel (-26 dBc BW)
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Plot37: 1.4 MHz — 16-QAM - lowest channel (99% - OBW)
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Plot38: 1.4 MHz - 16-QAM - lowest channel (-26 dBc BW)
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Plot39: 1.4 MHz — 16-QAM - middle channel (99% - OBW)
Speactrom I I?l
Raf Lavel 30.00 dam RBW 30 kM2
o Att 40 dB w SWT 30 5 » VBW 100 kHz  Moda Auta Swasp
SGL Count 1/1 TOF
@15 Max
MLt 20.27 dBm
! L.7A55126310 GH2|
20 dBen X0 b 4 1102009719 Mite
10 dien
O g8 \
10 dBm
-3) dim
-40 dam
=2 der
-60 dm—
CF 1.735 GHz 10001 pts é’gin*ﬁfﬁi‘:‘
Date: 2.MAY.2022 17:29:26
Plot 40: 1.4 MHz — 16-QAM - middle channel (-26 dBc BW)
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Plot 41:
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Plot 43:
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Plot 45: 3 MHz — 16-QAM - middle channel (99% - OBW)
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Plot 46: 3 MHz — 16-QAM - middle channel (-26 dBc BW)
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Plot 47:

Plot 48:
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5 MHz — 16-QAM - lowest channel (99% - OBW)
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5 MHz — 16-QAM - lowest channel (-26 dBc BW)
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Plot 51: 5 MHz — 16-QAM - middle channel (99% - OBW)
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Plot 52: 5 MHz - 16-QAM - middle channel (-26 dBc BW)
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Plot 53: 5 MHz — 16-QAM - highest channel (99% - OBW)
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Plot 54: 5 MHz — 16-QAM - highest channel (-26 dBc BW)
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Plot 55: 10 MHz — 16-QAM - lowest channel (99% - OBW)
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Plot 56: 10 MHz — 16-QAM - lowest channel (-26 dBc BW)
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Plot 57: 10 MHz — 16-QAM - middle channel (99% - OBW)
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Plot 58: 10 MHz — 16-QAM - middle channel (-26 dBc BW)
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Plot 59: 10 MHz — 16-QAM - highest channel (99% - OBW)
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Plot 60: 10 MHz — 16-QAM - highest channel (-26 dBc BW)
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CF 1,275 Griz 10001 pts Span 20.0 MMz
Marker 4
Type | Ref | Trc | X-value I Yovaluw | Function | Function Result |
Mi 3| 1.76984858 GNZ | 6,67 dien [
pz2 M 1 10.25203 MH2 0.79 g8
M3 1 1.775136 GH2 22.05 dBém

L JU I

Date: 2.MAY.2022 18:41:25
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Test report no.: 1-3977/22-02-09 CTC ||| advanced

member of RWTUV group

Plot 61: 15 MHz — 16-QAM - lowest channel (99% - OBW)

Speactrim I l‘vul

Raf Lavel 30.00 dam RBW 300 kW2
o Attt 40 dE & SWT 305 & VBW 1 MHz Modae Auta Swaep
SGL Count 1/1 TOF
® 10 Max

2114 dBm)
1721324340 CH2
12495650405 Mty

Mil1)

CF 1.2175 GHz 10001 pts Bgm\ 30.0 MH2

L. (s

Date: 2.MAY.2022 18:48:28

Plot62: 15 MHz — 16-QAM - lowest channel (-26 dBc BW)

Speactrim I l'g'l

Raf Lavel 30.00 dam » RBW 300 kW2
o Att 40 dE & SWT 30 5 & VBW 1 MHz Modae Auta Swaep
SGL Count 1/1 TDF
® 1% Max

13 Mif1] 6,00 dim
Y 1.709910 28 Gz
20 dB
o 20,64 d8m)
1. 71279350 Mz
10 dém l \ -

0 Bm =

=10 dAbrny =t

-30 dBmy
-40 da
=0 dBm
60 dipm
CF 1.7175 Gitz 10001 pis Span 30.0 Mz
Marker 4
Type | Ref | Trc | X-value I Yovaluw | Function | Function Result |
M1 3| 1.70991078 GH7 | 6.0 dien [
D2 M1l 1 1511245 MHz -0.77 a8
M3 1 1.7127038 GH2 20.64 dBm

L JT ] e

Date: 2.MAY.2022 18:49:02
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Test report no.: 1-3977/22-02-09 CTC ||| advanced

member of RWTUV group

Plot 63: 15 MHz — 16-QAM - middle channel (99% - OBW)

Speactrim I l‘vul

Raf Lavel 30.00 dam RBW 300 kW2
o Attt 40 dE & SWT 305 & VBW 1 MHz Modae Auta Swaep
SGL Count 1/1 TOF
® 10 Max

MLt 20.22 dBm
M1 1748726860 CH2

20 dien = " T PP -h. e 13477652235 Mie
10 dien I \

CF 1,735 GHz 10001 pts Spon 30.0 MH2
L L i '

Date: 2.MAY.2022 18:54:48

Plot64: 15 MHz — 16-QAM - middle channel (-26 dBc BW)

Speactrim I l'g'l

Raf Lavel 30.00 dam » RBW 300 kW2
o Att 40 dE & SWT 30 5 & VBW 1 MHz Modae Auta Swaep
SGL Count 1/1 TDF
® 1% Max
] [ mIf1] 7.04 diBm)
20 dR 3 173750324 Gz,
20 dim 19.91 ¢8m
10 dBen l \ 1. 74910060 Oz
0 c8m —
=10 dAbrny =t - —H ~§— -
-30 dBmy
-40 da
=0 dBm
60 dipm
GF 1,745 Gz 10001 pts Span 300 Mz
Marker 4
Type | Ref | Trc | X-value I Yovaluw | Function | Function Result |
M1 1] 1.7375037% GHz | ~7.04 dien [
pz2 M 1 14.Q8355 MH2 -0 03 g&
M3 1 1.7491006 GH2 10.91 dBm

L JT ] e

Date: 2.MAY.2022 18:55:22
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Test report no.: 1-3977/22-02-09

CTC ||| advanced

member of RWTUV group

Plot 65: 15 MHz — 16-QAM - highest channel (99% - OBW)

L. (s

Date: 2.MAY.2022 19:02:14

Plot 66: 15 MHz — 16-QAM - highest channel (-26 dBc BW)

Speactrim I

Speactrim I l‘vul
Raf Lavel 30.00 dam RBW 300 kHz
o Attt 40 dE & SWT 305 & VBW 1 MHz Modae Auta Swaep
SGL Count 1/1 TOF
® 15 Max
MLty 20.61 dBm|
M L. 76756550 GH2
20 dien 12.400653135 Mty
10 dBen \
08 \
10 dBm ‘
-3) de
-40 d2m
0 dér
60 divm
CF 1.2725 GHz 10001 pts Bgnn 30.0 MH2

=)

Raf Lavel 30.00 dam » RBW 300 kW2
o Att 40 dE & SWT 30 5 & VBW 1 MHz Modae Auta Swaep
SGL Count 1/1 TDF
® 1% Max
l EUTEY 7.66 dBm)|
-~ ™~ 170649082 20 Gy e
B 20,77 da8m)|
10 dém

L. 77453080 Mz

0O csm

=10 ABrry

-30 dBém
-40 da
=0 dBm
60 dipm
CF 1.7725 Giiz 10001 pts Span 30.0 Mz
Marker 4
Type | Ref | Trc | X-value I Yovalue | Function | Function Result |
M1 .3 1.76498278 GH2 | ~7.66 dien |
D2 M1l 1) 14.07152 MHz 2.41 0B
M3 1 1.7745308 GH2 20.77 dBm

L JU

Date: 2.MAY.2022 19:02:47

I
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Test report no.: 1-3977/22-02-09

advanced

member of RWTUV group

cTc|

20 MHz - 16-QAM - lowest channel (99% - OBW)

Speactrim I

Plot 67:

(=)

RBW S00 kW2
2 MHz

Raf Lavel 30.00 dam
e Att 40 dE w SWT 30 5 » VBW
SGL Count 1/1 TOF

Moda Auta Swaep

® 10 Max

Mil1)

22.22 dBm)|
1.71250070 GH2
10 054194501 Mty

CF 1.72 GHz

L. (s

Date: 2.MAY.2022 19:09:51

20 MHz - 16-QAM - lowest channel (-26 dBc BW)

Speactrim I

Plot 68:

10001 pts Bgnn 40.0 MH2

=)

Ref Lavel 30.00 dam « RBW 500 kW2

o Att 40 dE & SWT 30 5 & VBW 2 MHz  Modae Auta Swaep
SGL Count 1/1 TDF
® 1% Max
= } M1} 5,92 dBm)|
- 19 L 1.70989690 (e
20 dpiw o 22.16 a8m)|

1. 71223280 Mz

10 dim I

0O csm

=10 dbrn =

Date: 2.MAY.2022 19:10:24

-30 dBmy
-40 da
=0 dBm
60 dipm
CF 1,22 Griz 10001 pts Span 40.0 MHs
Marker 4
Type | Ref | Trc | X-value I Yovalue | Function | Function Result |
Mi 3| 1.70980656 GHZ | “5.52 dien [
pz2 M 1 20.07808 MH2 -1.12 B
M3 1l 1.7122328 GH2 22.16 dBm
L JU I T
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Test report no.: 1-3977/22-02-09

advanced

member of RWTUV group

cTc|

Plot 69:

Plot 70:

20 MHz - 16-QAM - middle channel (99% - OBW)

Speactrim I

(=)

Raf Lavel 30.00 dam RBW 500 kHz

o Attt 4D dE & SWT 305 & VBW 2 MHz Modae Auta Swaep
SGL Count 1/1 TOF
® 10 Max

MilL)
ML

21.55 dBm)
1.74815170 GH2
1002619 70060 Metr

CF 1.735 GH2

L. (s

Date: 2.MAY.2022 19:16:11

20 MHz - 16-QAM - middle channel (-26 dBc BW)

Speactrim I

10001 pts Bgnn 40.0 MH2

=)

Ref Lavel 30.00 dam « RBW 500 kW2

o Att 40 dE & SWT 30 5 & VBW 2 MHz  Modae Auta Swaep
SGL Count 1/1 TDF
® 1% Max
5.00 dim)|

P 1. 73500090 Gz
#0 dba 21,43 a8m)

" O
10 dien 1. 74740180 2
0 cBm T

=10 ABrry =g

-30 dBmy
-40 da
=0 dBm
60 dipm
CF 1,745 Giiz 10001 pts Span 400 Mz
Marker 4
Type | Ref | Trc | X-value I Yovaluw | Function | Function Result |
M1 1| 1.73500006 GHz | ~5.08 dien ,
pz2 M 1 20.08602 MH2 -1 B2 g8
M3 1 1.7474318 GH2 21.43 dBm

L JU I

Date: 2.MAY.2022 19:16:44
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Test report no.: 1-3977/22-02-09

CTC ||| advanced

member of RWTUV group

Plot 71: 20 MHz — 16-QAM - highest channel (99% - OBW)

Speactrim I

Raf Lavel 30.00 dam
40 dE & SWT 30 5 = VBW

o Attt
SGL Count

(=)

1/1

TOF

RBW 500 kHz
2 MHz  Maoda Auta Swaep

® 10 Max

MAL]

22,15 dBm)
177409960 CH2
002619 7000 Metre

CF 1.27 GHz2

(s

Date: 2.MAY.2022

19:23:36

10001 pts Bgnn 40.0 MH2

Plot 72: 20 MHz — 16-QAM - highest channel (-26 dBc BW)

Speactrim I

Ref Lavel 30.00 dam

=)

« RBW 500 kW2

o Att 40 dE & SWT 30 5 & VBW 2 MHz  Modae Auta Swaep

SGL Count 1/1 TDF
® 1% Max

MLk 6,21 dBm
- R 173599722949 e
AR = 21.55 48m)
10 din i \ L 77515950 QHz
0 cBm

=10 dbrn=—

-30 dBmy
-40 da
=0 dBm
60 dipm
CF 1,77 Gyiz 10001 pts Span 40.0 Miiz
Marker 4
Type | Ref | Trc | X-value I Yovaluw | Function | Function Result |
M1 1| 1.75997209 GH? | “6.21 dien |
pz2 M 1 20.01385 MH2 -0.71 g8
M3 1 1.7751505 GH2 21.55 dBm

JU

Date: 2.MAY.2022

19:24:09

I
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Test report no.: 1-3977/22-02-09

CTC I|| advanced

member of RWTUV group

Plot 73:

Plot 74:

1.4 MHz - 64-QAM - lowest channel (99% - OBW)

Speactrim I

(=)

Raf Lavel 30.00 dam

RBW 50 kW2

e Att 40 dE & SWT 30 5 & VBW 100 kHz  Modae Auta Swaep
SGL Count 1/1 TOF
® 10 Max
EXITEY] 23.54 dBmM)|
1.710902980 GH2
20 dien 1100009999 Mity
| |
10 dBen

CF 1.7107 GHz

- L

Date: 28.APR.2022 17

10001 pts é’—gan 2.6 MH2

:10:38

1.4 MHz - 64-QAM - lowest channel (-26 dBc BW)

=)

Ref Lavel 30.00 dam
o Att 40 dg
SGL Count 1/1

& RBW 30 kM2

» SWT 30 & & VBW 100 kHz  Modae Auta Swaep

® 1% Max

TDF
MIi[1]
o

20 dian

5.00 dBam
DO Gz

A.66 d8m)
1L.710462580 Mz

10 dBm

0O csm

=10 cAbery =t

-30 dBém

-40 d

50 dEm

-0 dpm

CF 1,.2107 Gyz

10001 pts

Span 2.0 Mz

Marker
Type | Ref | Tre |

X-value 1 ¥-valuw |__Funetion |

Function Result |

M1 3]
p2. M1 1
M3 Ll

~5.30 dien
1. 62 g8
23.66 dBm

1.710025855 GHz |
1.336832 MHz
1.71046258 GHz

L I

Date: 28.APR.2022

17:11:10
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Test report no.: 1-3977/22-02-09

CTC I|| advanced

member of RWTUV group

Plot 75: 1.4 MHz — 64-QAM - middle channel (99% - OBW)
Speactrim I l‘vnl
Raf Lavel 30.00 dam RBW 350 kW2
e Att 40 dE & SWT 30 5 & VBW 100 kHz  Modae Auta Swaep
SGL Count 1/1 TOF
®1F% Max
MLt 21.09 dBm
" L. 7454628140 GH2
20 dien 11010609031 Mty
10 dBen
-40 d2m
0 dér
-60 divry
CF 1,735 GHz 10001 pts é’—gan 2.6 MH2
|- .
Date: 28.APR.2022 17:13:46
Plot 76: 1.4 MHz — 64-QAM - middle channel (-26 dBc BW)
Speactrim I l'g'l
Raf Lavel 30.00 dam * RBW 30 kW2
o Att 40 dE e SWT 30 & & VBW 100 kHz  Modae Auta Swaep
SGL Count 1/1 TDF
@15 Max
M M1} 6,97 dBm
. 1744318726 Gz
A0 dpam 21.65 48m|
10 dim 1. 744774340 Oz
O osm
=10 ABrry =g -
-30 dimy
-40 dby
=0 dBm
-60 diteny
CF 1,745 Griz 10001 pts Span 2.0 Mz
Marker 4
Type | Raf | Tre | X-value L Yovalue | Funetion | Function Result |
M1 1 1.743315776 GHZ | “6.97 din
p2. M1 1 1.377308 MHz -0.68 g8
M3 1l 1.74477434 GH2 21.65 dBm
L )i ] o
Date: 28.APR.2022 17:14:19
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Test report no.: 1-3977/22-02-09

CTC I|| advanced

member of RWTUV group

Plot 77: 1.4 MHz - 64-QAM - highest channel (99% - OBW)
Speactrom I I?l
Raf Lavel 30.00 dam RBW 350 kW2
e Att 40 dE e SWT 30 & » VBW 100 kHz  Modae Auta Swaep
SGL Count 1/1 TOF
® 15 Max
EITEY] 21.17 dBm
e 1.77BU16160 CH2
20 dien 1. 100209971 Mty
10 dBen
0 o&m
10 dBm
-3) dim
-40 d2m
0 dér
-60 diry—
CF 1.7703 GHz 10001 pts é’gin?.i"h?i‘:‘
— .
Date: 28.APR.2022 17:17:28
Plot 78: 1.4 MHz — 64-QAM - highest channel (-26 dBc BW)
Spactrom I l?l
Raf Lavel 30.00 dam * RBW 30 kW2
o Att 40 dE e SWT 30 & & VBW 100 kHz  Modae Auta Swaep
SGL Count 1/1 TDF
® 1% Max
LIRS 6,71 dBm
- 1.7 70600960 Giz
20 dim 20.98 48m)
10 dien 1. 779688040 Oz
0 dBm P
=10 dAbery =t —————t
-30 dBmy
-4 db
=0 dBm
-60 diteny
CF 1.2793 GMz 10001 pts Span 2.0 Mz
Marker 4
Type | Ref | Trc | X-value L Yovalue | Function | Function Result ||
M1 3| 1.77060096 GH7 | 6,71 diben
p2 M1 1 1.3696%96 MH2 Q.08 g8
M3 1 1. 77066804 GH2 20.98 dBém
L )y I o
Date: 28.APR.2022 17:18:01
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Test report no.: 1-3977/22-02-09 CTC ||| advanced

member of RWTUV group

Plot 79: 3 MHz — 64-QAM - lowest channel (99% - OBW)

Raf Lavel 30.00 dam RBW 100 kW2
e Att 40 dE & SWT 30 5 & VBW 300 kHz Modae Auta Swaep
SGL Count 1/1 TOF
® 10 Max

ML 22.770 dBm
1711648190 CGH2

T AAT2SSZ2T Mg

CF 1.7115 GHz 10001 pts é"gm‘s‘?&‘iﬁi}‘
|- j .

Date: 28.APR.2022 17:21:22

Plot 80: 3 MHz — 64-QAM - lowest channel (-26 dBc BW)

Raf Lavel 30.00 dam * RBW 100 kW2
o Att 40 dE e SWT 30 & & VBW 300 kHz  Modae Auta Swaep
SGL Count 1/1 TDF
® 1% Max

7.52 dBm
1709909504 Gz
22.506 48m)
1710881460 QM2

20 dian

10 dBm

0O csm

-30 dBmy
-40 di
=0 dBm
60 dipm
CF 1.7115 Gz 10001 pts Span 6.0 M
Marker 4
Type | Raf | Tre | X-value L Yovalue | Funetion | Function Result |
Mi 1| 1.70990850% GH? | 7,52 dien [
pz2 M 1 3.160928 MH2 3.60 gB
M3 1l 1.71088146 GH2 22.56 dBm

[ )1 ] o

Date: 28.APR.2022 17:21:54
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Test report no.: 1-3977/22-02-09

CTC I|| advanced

member of RWTUV group

Plot 81:

Plot 82:

3 MHz - 64-QAM - middle channel (99% - OBW)

Speactrim I

(=)

Raf Lavel 30.00 dam
e Att
SGL Count 1/1

RBW

40 dB & SWT 30 5 & VBW 300 kHz

TOF

100 kM2
Moda Auta Swaep

2235 dBm)|

® 10 Max

iy,

L.745800320 G2
LA 24900 M e

L

Date: 28.APR.2022 17:

24:31

3 MHz - 64-QAM - middle channel (-26 dBc BW)

-40 d2m

=2 der

-60 dim

CF 1.735 GHz 10001 pts pan H2

=)

Ref Lavel 30.00 dam
o Att

« RBW 100 kW2

40 dB & SWT 30 5 & VBW 300 kHz

TDF

Moda Auta Swaep

SGL Count 1/1

5.67 dBm)|

® 1% Max

20 dian

LB E]

1. 743400592 (M2
22 .54 d8m)
1. 745800720 OMHx

10 dBm

0O csm

=10 D) =

-30 dBém

-40 d

50 dEm

-0 dpm

CF 1,745 Griz

10001 pts

Span 6.0 Mz

Marker
Type | Ref | Tre |

X-vabus

I Yovaluw | Function

|

Function Result |

M1 3]
p2. M1 1
M3 Ll

1.7434065602 GH2

3184512 MHz |

1.74580872 GH2

~5.67 dien
-0.73 g8
22.54 dBm

)|

Date: 28.APR.2022

17:25:04
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Test report no.: 1-3977/22-02-09 CTC ||| advanced

member of RWTUV group

Plot 83: 3 MHz — 64-QAM - highest channel (99% - OBW)

Raf Lavel 30.00 dam RBW 100 kW2
e Att 40 dE & SWT 30 5 & VBW 300 kHz Modae Auta Swaep
SGL Count 1/1 TOF
® 10 Max

ML 22.83 dBm
L.77B063840 CGH2

T AAATINSZ T Mg

CF 1.7785 GHz 10001 pts é"gm‘s‘?&‘iﬁi}‘
|- j .

Date: 28.APR.2022 17:28:13

Plot 84: 3 MHz — 64-QAM - highest channel (-26 dBc BW)

Raf Lavel 30.00 dam * RBW 100 kW2
o Att 40 dE e SWT 30 & & VBW 300 kHz  Modae Auta Swaep
SGL Count 1/1 TDF
® 1% Max
.04 diBm)|
~0 AR 1770914944 Gz
A%-Upa 22.80 48m|
00 O
10 dien 1. 778071040 Oz
0 csm

=30 Ay

-30 dBmy
-40
=0 dBm
60 dipm
CF 1.2785 GMz 10001 pts Span 6.0 M
Marker 4
Type | Raf | Tre | X-value 1 Yovaluw | Funetion | Function Result |
M1 1| 1.77681394% GHz | ~5.94 dien [
D2 M1l 1) 3.160448 MHz 2.20 0B
M3 1l 1.77807104 GH2 22.80 dBm

[ )1 ] o

Date: 28.APR.2022 17:28:46
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Test report no.: 1-3977/22-02-09

advanced

member of RWTUV group

cTc|

Plot 85:

Speactrim I

5 MHz — 64-QAM - lowest channel (99% - OBW)

(=)

Raf Lavel 30.00 dam
e Att
SGL Count 1/1

40 dB & SWT 30 5 & VBW 300 kHz

RBW 100 kHz
Moda Auta Swaep
TDF

® 10 Max

21.18 dBm)
1.711224100 CH2
4. 318590045 My

Mi1)

20 dien

10 dben

10 d&m

CF 1.7125 GHz

- L

Date: 28.APR.2022

Plot 86:

10001 pts Span 10.0 MHZ

17:32:06

5 MHz — 64-QAM - lowest channel (-26 dBc BW)

=)

Ref Lavel 30.00 dam
o Att
SGL Count 1/1

40 dB & SWT 30 5 & VBW 300 kHz

* RBW 100 kW2
Moda Auta Swaep
TDF

® 1% Max

6 .46 dBbm
1709090244 (M2

20 dian

21.17 d8m)
1.713040900 Oz

10 dBm

0O csm

=10 cAbery =t

-30 dBmy
-40
=0 dBm
60 dipm
CF 1.2125 Gz 10001 pts Span 10.0 MHs
Marker 4
Type | Raf | Tre | X-value 1 Yovaluw | Funetion | Function Result |
M1 1 1.70989824 GHZ | “6.46 dien |
D2 M1l 1) 5.108464 MHz -0.69 a8
M3 1l 1.7130409 GH2 21.17 dBm

L I

Date: 28.APR.2022

) o

17:32:39
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Test report no.: 1-3977/22-02-09
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member of RWTUV group

Plot 87:

Speactrim I

5 MHz — 64-QAM - middle channel (939% - OBW)

(=)

Raf Lavel 30.00 dam
e Att
SGL Count 1/1

40 dB & SWT 30 5 & VBW 300 kHz

RBW 100 kHz
Moda Auta Swaep
TDF

® 10 Max

Mil1) 20.57 dam)|
M 1. 744603000 GH2

20 dien

4. 817590245 M ar

10 dben

CF 1.735 GH2

- L

Date: 28.APR.2022

Plot 88:

10001 pts Span 10.0 MHZ

17:35:16

5 MHz — 64-QAM - middle channel (-26 dBc BW)

=)

Ref Lavel 30.00 dam

« RBW 100 kW2

=10 Abery =t

o Att 40 dE e SWT 30 & & VBW 300 kHz  Modae Auta Swaep
SGL Count 1/1 TDF
® 1% Max
6,36 dBm)

. 1. 742401280 Gz
20 dpiw 20,53 a8m

1. 744598000 Ok
10 dim 2 z
0 csm

-3 dBmy
-40 di
=0 dBm
60 dipm
CF 1,745 Griz 10001 pts Span 10.0 MHs
Marker 4
Type | Raf | Tre | X-value L Yovalue | Funetion | Function Result |
M1 1| 1.74240128 GN7 | 6.6 dien [
p2. M1l 1 5.20448 MHz -161 a8
M3 1l 1. 744508 GH2 20.53 dBm

L I

Date: 28.APR.2022

) o

17:35:48
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Plot 89: 5 MHz — 64-QAM - highest channel (99% - OBW)
Speactrim I l‘vnl
Raf Lavel 30.00 dam RBW 100 kW2
e Att 40 dE & SWT 30 5 & VBW 300 kHz Modae Auta Swaep
SGL Count 1/1 TOF
® 15 Max
Mil1) 20.64 dBm)
M 1777902000 GH2
20 dien i i‘ﬂ . I 4.516592048 M
10 dBen / \
-3) dir
-40 d2m
0 dér
-60 divry
CF 1.7775 GHz 10001 pis Span 10.0 MHZ

- L

Date: 28.APR.2022 17:38:57

Plot 90: 5 MHz — 64-QAM - highest channel (-26 dBc BW)

=)

Ref Lavel 30.00 dam
o Att
SGL Count 1/1

40 dB & SWT 30 5 & VBW 300 kHz

« RBW 100 kW2

TDF

Moda Auta Swaep

® 1% Max

Mi[1]

20 dian

7,95 dBm
177400812940 Gz
20.68 48m)
1.777298000 QHx

10 dBm

0O csm

=10 dAbrny =t

-30 dBmy
-40 di
=0 dBm
60 dipm
CF 1.2775 Gyz 10001 pts Span 10.0 MHs
Marker 4
Type | Raf | Tre | X-value L Yovalue | Funetion | Function Result |
Mi 3| 1.77406128 GN7 | ~7.35 dien [
D2 M1l 1 5.10744 MHz 1.50 g8
M3 1l 1.777268 GH2 20.68 dBm

L I

Date: 28.APR.2022

17:39:30
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Plot 91:

Speactrim I

10 MHz — 64-QAM - lowest channel (99% - OBW)

(=)

Raf Lavel 30.00 dam
e Att
SGL Count 1/1

40 dE & SWT 30 5 & VBW

* RBW 300 kW2
1 MHz  Moda Auta Swaep

TOF

® 10 Max

20 dien

22.77 dBm)
171250420 CH2
Q077092291 Mg

Mil1)

10 dben

CF 1.715 GH2

L. (s

Date: 28.APR.2022

Plot 92:

Speactrim I

10001 pts “ﬁ"" 20.0 MH2

17:42:51

10 MHz — 64-QAM - lowest channel (-26 dBc BW)

=)

Ref Lavel 30.00 dam

* RBW 300 kW2

o Att 40 dE & SWT 30 5 & VBW 1 MHz Modae Auta Swaep
SGL Count 1/1 TDF
® 1% Max
M M1} 4,27 dBm)|
4 o 1. 70977440 Giez
- [ < P
20 dis [ Vol Mal 1] .\ 22.63 a8m)
2030 QM
10 dien ] \ 1L.71172030 QkMx
0 cBm .

=10 Ay e

30 dBmy
-40 d#
50 dB
60 dipm
CF 1.715 Giiz 10001 pts Span 20.0 Miiz
Marker 4
Type | Ref | Trc | X-value I Yovalue | Function | Function Result |
Mi 3| 170977446 GH? | “4.27 dien [
D2 M1l 1 10.44006 MHz -2.39 6B
M3 1l 1.7117203 GH2 22.53 dBm

L JU

Date: 28.APR.2022

), e

17:43:24
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Plot 93:

Speactrim I

10 MHz — 64-QAM - middle channel (99% - OBW)

(=)

Raf Lavel 30.00 dam
e Att
SGL Count 1/1 TOF

40 dE & SWT 30 5 & VBW

* RBW 300 kW2

1 MHz  Moda Auta Swaep

® 10 Max

20 dien

Mil1)

23.01 dBm)|
174275221 CH2
SO71092091 Mty

10 dben

-40 d2m

0 der

-60 divmy

CF 1.735 GH2

L. (s

Date: 28.APR.2022 17:46:01

Plot 94:

Speactrim I

10001 pts “ﬁ"" 20.0 MH2

10 MHz — 64-QAM - middle channel (-26 dBc BW)

=)

Ref Lavel 30.00 dam
o Att
SGL Count 1/1 TDF

40 dE e SWT 30 5 & VBW

* RBW 300 kW2

1 MHz  Moda Auta Swaep

® 1% Max

TERREITEY

20 dian

=11

.14 i)
1. 73980654 Gz
22.68 a8m)
L. 74579390 Mz

10 dim /

0O csm

=10 ABrry

-30 dBém

440 di

50 dEm

-0 dpm

CF 1,745 Griz

10001 pts

Span 20.0 MMz

Marker
Ko valus

I Yovaluw | Function |

Function Result |

Type | Ref | Tre |
M1 1
D2 M1 1]
M3 tl

1.7396365% GHy |
1G.20004 MH2
1.7457930 GH2

8,14 dien
3.64 0B
22.58 dBm

L JU

Date: 28.APR.2022 17:46:35

O

© CTC advanced GmbH

Page 136 of 145




Test report no.: 1-3977/22-02-09

advanced

member of RWTUV group

cTc|

Plot 95: 10 MHz — 64-QAM - highest channel (99% - OBW)
Speactrim I l‘vul
Raf Lavel 30.00 dam * RBW 300 kW2
o Attt 40 dE & SWT 305 & VBW 1 MHz Modae Auta Swaep
SGL Count 1/1 TOF
® 15 Max
MLt 2295 dBm
1.77124830 GH2
20 dien 9055094091 Mty
-3) di
-40 d2m
0 dér
-60 divry
CF 1.275 GH2 10001 pts Span 20.0 MH2
L L i '
Date: 28.APR.2022 17:49:44
Plot 96: 10 MHz — 64-QAM - highest channel (-26 dBc BW)

Speactrim I

=)

Ref Lavel 30.00 dam * RBW 300 kW2

o Att 40 dE & SWT 30 5 & VBW 1 MHz Modae Auta Swaep

SGL Count 1/1 TDF
® 1% Max

na Mmif1} 6 .44 dim
U 170983045 Gz
#0 dba 3 23.29 48m)

S040 Ok

10 dien \ L. 77115040 2
0 csm =

=10 A=

-30 dBmy
-40 da
=0 dBm
60 dipm
CF 1,275 Griz 10001 pts Span 20.0 MMz
Marker 4
Type | Ref | Trc | X-value I Yovaluw | Function | Function Result |
Mi 3| 1.76983053 GHZ | 6,45 dien [
D2 M1l 1) 10.27494 MHz 2.57 a8
M3 1 1.7711563 GH2 23.20 dBm
L JU ] T
Date: 28.APR.2022 17:50:18
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Plot 97: 15 MHz — 16-QAM - lowest channel (99% - OBW)

Speactrim I l%’l
Raf Lavel 30.00 dam RBW 300 kW2

o Attt 40 dE & SWT 305 & VBW 1 MHz Modae Auta Swaep
SGL Count 1/1 TOF

® 15 Max

MLt 21,15 dBm
" 1.72074270 GH2

20 dien 13, 48965 1005 Mty
10 dben l \

0 o8 l \
10 dBm - | r ‘
-3) der
-40 d2m
=2 der
-60 divry
CF 1.7175 GH2z 10001 pts Span 30.0 MH2
L L 1} .

Date: 28.APR.2022 17:53:39

Plot98: 15 MHz — 16-QAM - lowest channel (-26 dBc BW)

Speactrim I

=)

* RBW 300 kW2
1 MHz

Raf Lavel 30.00 dam
Moda Auta Swaep

o Att 40 dB & SWT 30 5 & VBW
SGL Count 1/1 TOF
® 15 Max
5,90 dBm)|

PE— 1. 70995277 Gy
#0 dpa 21.79 a8m)|

and ks
& vt 1. 71254340 QM
0 dsm

=10 cABry =

-30 dBmy
-40 da
=0 dBm
-640 Ay
CF 1.2175 GyMz 10001 pts Span 30.0 Mz
Marker 1
Type | Ref | Tre | X-value I Yovaluw | Function | Function Result |
Mi 3| 170995277 GH? | ~5.90 dien [
D2 M1l 1 15.01645 MHz -0.42 48
M3 1l 1.7135434 GH2 21.73 dBm
)

( )| ]

Date: 28.APR.2022 17:54:12
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Plot 99:

Plot 100:

15 MHz — 64-QAM - middle channel (99% - OBW)

Speactrim I

(=)

Raf Lavel 30.00 dam RBW 300 kHz

e Att 40 dE & SWT 305 & VBW 1 MHz Modae Auta Swaep
SGL Count 1/1 TOF
® 15 Max
ML 21.06 dBm
M 174449010 GH2
20 dBen T 12408651605 Mity|

/ \

CF 1.735 GH2

L. (s

Date: 28.APR.2022 17:56:49

15 MHz — 64-QAM - middle channel (-26 dBc BW)

Speactrim I

10001 pts Bgm\ 30.0 MH2

=)

Ref Lavel 30.00 dam * RBW 300 kW2

o Att 40 dE & SWT 30 5 & VBW 1 MHz Modae Auta Swaep
SGL Count 1/1 TDF
® 1% Max
a1 Mi1} 6,10 dim)|
o - 1L.737527981 GM2
20 deen fLﬁﬁLﬁIﬁii—-wﬁ—-\ i 2s
1. 74540800 k2

10 dim | / \

0O csm

=10 byt

-30 dBmy
-40 da
=0 dBm
60 dipm
CF 1,745 Giiz 10001 pts Span 30,0 MHZ
Marker 4
Type | Ref | Trc | X-value I Yovaluw | Function | Function Result |
Mi 3| 1.73752761 GN7 | 6,18 dien [
D2 M1l 1 13.07446 MHz 0.52 a8
M3 1l 1.745408 GH2 21.14 dBm
L JU I T
Date: 28.APR.2022 17:57:22
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Plot 101: 15 MHz — 64-QAM - highest channel (99% - OBW)
Speactrim I l‘vul
Raf Lavel 30.00 dam RBW 300 kW2
o Attt 40 dE & SWT 305 & VBW 1 MHz Modae Auta Swaep
SGL Count 1/1 TOF
® 15 Max
MLt 2134 dBm
176800030 GH2
20 dien 12. 402653705 Mg
10 dBen
0 o8
10 dBm ‘
-3) di
-40 d2m
0 dér
-60 divry
CF 1.2725 GHz 10001 pts Span 30.0 MH2
L L i '
Date: 28.APR.2022 18:00:32
Plot 102: 15 MHz — 64-QAM - highest channel (-26 dBc BW)

Speactrim I

=)

Ref Lavel 30.00 dam

* RBW 300 kW2

o Att 40 dE & SWT 30 5 & VBW 1 MHz Modae Auta Swaep
SGL Count 1/1 TDF
® 1% Max
l ESITEY] 6. 13 diym)|
. 1203019 2% Gz
20 doam M 21.72 48m|
1. 77610560 Oz

10 dim [ \

0O csm

=10 cAbery =t

-30 dBém
-40 da
=0 dBm
60 dipm
CF 1.7725 Giiz 10001 pts Span 30.0 Mz
Marker 4
Type | Ref | Trc | X-value I Yovaluw | Function | Function Result |
M1 .3 1.76501875 GHz | "6.13 dien |
D2 M1l 1) 14.02045 MHz 1.23 a8
M3 1l 1.7761086 GH2 21.72 dBm
L JU I T
Date: 28.APR.2022 18:01:06
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Plot 103: 20 MHz — 64-QAM - lowest channel (99% - OBW)

Speactrim I l%’l

Raf Lavel 30.00 dam RBW 500 kHz
o Attt 4D dE & SWT 305 & VBW 2 MHz Modae Auta Swaep
SGL Count 1/1 TOF
® 10 Max
22.66 dBm)

ML

1.71162080 CH2
10 050194901 Mty

CF 1.77 GHz 10001 pts Span 40.0 Wiz
| 1 '

4L

Date: 28.APR.2022 18:04:26

Plot 104: 20 MHz — 64-QAM - lowest channel (-26 dBc BW)

Speactrim I l?l

Raf Lavel 30.00 dam & RBW 500 kW2
o Att 40 dE & SWT 30 5 & VBW 2 MHz  Modae Auta Swaep

SGL Count 1/1 TDF
® 1% Max

[ M1} 7.65 dBm)
. ™~ * 1. 70983296 Gz
20 dpiw [ 3 22.94 d8m)

SGOHA0 Ok

16 dier / 1. 71560840 Oz
0 cBm -

-10 disn—

-3 dém
-4 db
=0 dBm
-60 aRm
CF 1,22 Griz 10001 pts Span 40.0 Mz
Marker 1
Type | Ref | Tre | X-value I Yovaluw | Function | Function Result |
Mi 3| 1.70983206 GHZ | 7,65 dien [
D2 M1l 1 20.12608 MHz 3,08 g8 [
M3 il 1.7156084 GHz 22.94 dBm
n ) I

Date: 28.APR.2022 18:05:00
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Plot 105: 20 MHz — 64-QAM - middle channel (99% - OBW)

Speactrim I

(=)

Raf Lavel 30.00 dam RBW S00 kW2
e Att 40 dE & SWT 305 & VBW 2 MH:z
SGL Count 1/1 TOF

Moda Auta Swaep

® 10 Max

Balifd]

)

20 dien

10 dben

21.92 dBm)|
174810370 GH2
10 022197700 Mty

-40 d2m

0 der

-60 divmy

CF 1.735 GH2

L. (s

Date: 28.APR.2022 18:07:37

Plot 106: 20 MHz — 64-QAM - middle channel (-26 dBc BW)

Speactrim I

10001 pts Bgnn 40.0 MH2

=)

Ref Lavel 30.00 dam « RBW 500 kW2

o Att 40 dE & SWT 30 5 & VBW 2 MHz  Modae Auta Swaep

SGL Count 1/1 TDF
® 1% Max

Midal 6,36 dBm
20 di 1. 734940894 Gz
20 dian 3 21.85 ¢8m)

1. 74938760 Oz

10 dém /1 \ d 2
0 cBm 3

=10 cAbrry =g

-30 dBmy
-40 da
=0 dBm
60 dipm
CF 1,745 Giiz 10001 pts Span 400 Mz
Marker 4
Type | Ref | Trc | X-value I Yovaluw | Function | Function Result |
M1 1| 1.73434800 GHz | 6.6 dien .
D2 M1l 1 20.35785 MHz -1.60 g8
M3 1 1.7493876 GH2 21.85 dBm
L J1 ), T
Date: 28.APR.2022 18:08:10
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Plot 107: 20 MHz — 64-QAM - highest channel (99% - OBW)

Speactrim I

(=)

Raf Lavel 30.00 dam

RBW 500 kHz

o Attt 4D dE & SWT 305 & VBW 2 MHz Modae Auta Swaep
SGL Count 1/1 TOF
® 10 Max

CT

22.05 dBm)
177372760 CH2
T0.022197 700 Metr|

CF 1.27 GHz2

L. (s

Date: 28.APR.2022 18:11:20

10001 pts Bgnn 40.0 MH2

Plot 108: 20 MHz — 64-QAM - highest channel (-26 dBc BW)

Speactrim I

=)

Ref Lavel 30.00 dam

« RBW 500 kW2

o Att 40 dE & SWT 30 5 & VBW 2 MHz  Modae Auta Swaep
SGL Count 1/1 TDF
® 1% Max
MI[1] M o 44 dim
- M 1. 73900902 Gz
20 dpiw 3 22.12 48m)
10 dBen j 1 77635540 Oz
0 cBm
=10 Abrn =t — -
-30 dBmy
-40 da
=0 dBm
60 dipm
CF 1,77 Ghiz 10001 pts Span 400 Mz
Marker 4
Type | Ref | Trc | X-value I Yovaluw | Function | Function Result |
M1 3] 175988902 GHz | ~6.44 dien [
pz2 M 1 20.13185 MH2 2.53 g8
M3 1 1.7763553 GH2 22.12 dBm

L JU

Date: 28.APR.2022 18:11:53
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13 Glossary

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