Test report no.: 1-3977/22-03-07 CTC I|| advanced

member of RWTUV group

12.3.5Block edge compliance
Description:
The spectrum at the band edges must comply with the spurious emissions limits.

For the measurement the lowest, middle and highest channel bandwidth was used. If spurious were found the
other bandwidths were measured, too.

Measurement:

Measurement parameters
Detector: RMS
Sweep time: See plots
Video bandwidth: See plots
Resolution bandwidth: See plots
Span: 1 MHz
Trace-Mode: Max Hold
Used equipment: See chapter 8.3 setup A
Measurement uncertainty: See chapter 9
Measurement procedure FCC: § 2.1051
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Limits:

FCC

§ 27.53(h)(1) & (3)

(1) Except as otherwise specified below, for operations in the 1695-1710 MHz, 1710-1755 MHz, 1755-1780
MHz, 1915-1920 MHz, 1995-2000 MHz, 2000-2020 MHz, 2110-2155 MHz, 2155-2180 MHz, and 2180-2200
bands, the power of any emission outside a licensee's frequency block shall be attenuated below the
transmitter power (P) in watts by at least 43 + 10 log10 (P) dB.

(3) Compliance with this provision is based on the use of measurement instrumentation employing a
resolution bandwidth of 1 megahertz or greater. However, in the 1 megahertz bands immediately outside
and adjacent to the licensee’s frequency block, a resolution bandwidth of at least one percent of the
emission bandwidth of the fundamental emission of the transmitter may be employed. The emission
bandwidth is defined as the width of the signal between two points, one below the carrier center frequency
and one above the carrier center frequency, outside of which all emissions are attenuated at least 26 dB
below the transmitter power.

-13dBm

Correction factor according to KDB 890810 if RBW < 1 % emission bandwidth:
XIN/A here
10 log (RBW1/RBW?2) = X dB; whereas: RBW1 =Y, RBW2 =7
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Results:

Plot 1: 1.4 MHz — QPSK - Lowest channel

Spectrum | In%.:
Ref Level 10.50 dBm Offset 0.50 dB & RBW 20 kHz
| ALL 30 dB & SWT 30 s @ YBW 100 kHz Mode Auto Sweep
SGL Count 1/1 TDF
Controlled by CTC advanced LTE Tester, Test Case Verdict: PASS @1Rm Max
M1[1] -24.55 dBm
odem 1.709996288 GHz
M2[1] -36.74 dBm
-10 dBm 1.709500000 GHz
-20 dBm by
-30 dBem
-40 dBm =
-50 dBm T
60 dBm—pmjs -
"
=
o aem
-80 dBm:
Start 1.705 GHz 10001 pts Stop 1.71 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 1.709996288 GHz -24.55 dBm
M2 1 1.7095 GHz -36.74 dBm Band Power -18.16 dBm
M3 1 1.7085 GHz -47.31 dBm Band Power -29.38 dBm
M4 1 1.7075 GHz -58.17 dBn Band Power -43.24 dBm
M5 1 1,7065 GHz -64,10 dBm Band Power -47.64 dBm
iile] 1 1.7055 GHz -66.69 dBm Band Power -49.49 dBm
( J1 J 2

Date: 14.NOV.2022 08:33:51

Plot 2: 1.4 MHz — QPSK - Highest channel

Spectrum |

(=]

Ref Level 10.50 dBm Offset 0.50 dB & RBW 20 kHz

| Attt 30 dB & SWT 30 s @ ¥YBW 100 kHz Mode &uto Sweep
SGL Count 1/1 TDF
[Controlled by CTC advanced LTE Tester, Test Case Yerdict: PASS @1Rm Max
M1[1] -25.38 dBm
o dem 1.755001728 GHz
M2[1] -39.20 dBm
-10 dBm 1.755500000 GHz
20 dBm

-50 dBm

-60 dam W s ;
70 dam —
-80 dBm:
Start 1.755 GHz 10001 pts Stop 1.76 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 1.755001728 GHz -25.38 dBm
M2 1 1.7555 GHz -39.20 dBm Band Power -18.92 dBm
M3 1 1.7565 GHz -47.60 dBm Band Power -29.69 dBm
M4 1 1.7575 GHz -58.96 dBm Band Power -43.29 dim
M5 1 1,7585 GHz -65.54 dBm Band Power -47.72 dBm
iile] 1 1.7595 GHz -66.19 dBm Band Power -49.51 dBm
( J1 J 2

Date: 14.NOV.2022 08:56:04
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Plot 3: 3 MHz — QPSK - Lowest channel
Spectrum | In%.:
Ref Level 10.50 dBm Offset 0.50 dB & RBW 30 kHz
| ALL 30 dB & SWT 30 s @ YBW 100 kHz Mode Auto Sweep
SGL Count 1/1 TDF
Controlled by CTC advanced LTE Tester, Test Case Verdict: PASS @1Rm Max
M1[1] -24.74 dBm
odem 1.709996288 GHz
M2[1] -38.25 dBm
-10 dBm 1.709500000 GHz
-20 dBm by
-30 dBem
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40 dBm 4
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-60 dBm:
-70 dBm
-80 dBm:
Start 1.705 GHz 10001 pts Stop 1.71 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 1.709996288 GHz -24.74 dBm
M2 1 1.7095 GHz -38.25 dBm Band Power -19.86 dBm
M3 1 1.7085 GHz -40.29 dBm Band Power -25.70 dBm
M4 1 1.7075 GHz -43.54 dBn Band Power -28.75 dim
M5 1 1,7065 GHz -49.22 dBm Band Power -34.25 dBm
[ials] 1 1.7055 GHz -53.44 dBm Band Power -38.29 dBm
( J1 J 2
Date: 14.NOV.2022 09:01:19
Plot 4: 3 MHz — QPSK - Highest channel

Spectrum |

(=]

Ref Level 10.50 dBm Offset 0.50 dB & RBW 30 kHz

| Attt 30 dB & SWT 30 s @ ¥YBW 100 kHz Mode &uto Sweep
SGL Count 1/1 TDF
[Controlled by CTC advanced LTE Tester, Test Case Yerdict: PASS @1Rm Max
M1[1] -25.29 dBm
o dem 1.755006208 GHz
M2[1] -38.87 dBm
-10 dBm 1.755500000 GHz
20 dBm
0 dBm B
5 [+
"”"“"'MS
-50 dBm: LW L
-60 dam Py
-70 dBm:
-80 dBm:
Start 1.755 GHz 10001 pts Stop 1.76 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 1.755006208 GHz -25.29 dBm
M2 1 1.7555 GHz -38.87 dBm Band Power -21.10 dBm
M3 1 1.7565 GHz -41.90 dBm Band Power -27.04 dBm
M4 1 1.7575 GHz -42.78 dBn Band Power -28.18 dimn
M5 1 1,7585 GHz -48,94 dBm Band Power -34.29 dBm
iile] 1 1.7595 GHz -55.06 dBm Band Power -39.61 dBm
( J1 J 2

Date: 14.NOV.2022 09:09:50
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Plot 5:

Plot 6:

Spectrum |

5 MHz — QPSK - Lowest channel

(=]

SGL Count 1/1

Ref Level 10.50 dBm
| ALL 30 dB & SWT

TDF

Offset 0.50 dB & RBW
30 s @ YBW 200 kHz

50 kHz

Mode Auto Sweep

Controlled by CTC advanced LTE Tester, Test Case Verdict: PASS @1Rm Max

SGL Count 1/1

[ Att 30 dB & SWT

TDF

30 s @ YBW 200 kHz

Mode &uto Sweep

M1[1] -26.00 dBm
odem 1.709999232 GHz
M2[1] -35.51 dBm
-10 dBm 1.709500000 GHz
-20 dBm t
-30 dBem )
I N 4 : "
-40 dBrm—*
-50 dBm
-60 dBm:
-70 dBm
-80 dBm:
Start 1.705 GHz 10001 pts Stop 1.71 GHz
Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 1 1.709999232 GHz -26.00 dBm
M2 1 1.7095 GHz -35.51 dBm Band Power -20.81 dBm
M3 1 1.7085 GHz -38.11 dBm Band Power -25.24 dBm
M4 1 1.7075 GHz -40.43 dBtn Band Power -27.06 dBfn
M5 1 1,7065 GHz -42,37 dBm Band Power -29.24 dBm
iile] 1 1.7055 GHz -44.95 dBrm Band Power -31.50 dBm
( J1 J 2
Date: 14.NOV.2022 09:15:05
5 MHz — QPSK - Highest channel
Spectrum | Il:%:l
Ref Level 10.50 dBm Offset 0.50 dB & RBW 50 kHz

[Controlled by CTC advanced LTE Tester, Test Case Yerdict: PASS @1Rm Max

M1[1] -25.97 dBm
o dem 1.755004288 GHz
M2[1] -38.07 dBm
-10 dBm 1.755500000 GHz
+20 dBm
dBm
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-60 dBm:
-70 dBm:
-80 dBm:
Start 1.755 GHz 10001 pts Stop 1.76 GHz
Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 1 1.755004288 GHz -25.97 dBm
M2 1 1.7555 GHz -38.07 dBm Band Power -21.85 dBm
M3 1 1.7565 GHz -39.18 dBm Band Power -26.70 dBm
M4 1 1.7575 GHz -41.81 dBn Band Power -28.49 dimn
M5 1 1,7585 GHz -42,55 dBm Band Power -29.85 dBm
iile] 1 1.7595 GHz -45.16 dBm Band Power -31.47 dBm
( J1 J 2

Date: 14.NOV.2022

09:23:35
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Plot 7:

Plot 8:

Spectrum |

10 MHz — QPSK - Lowest channel

(=]

SGL Count 1/1

Ref Level 10.50 dBm
| ALL 30 dB & SWT

TDF

Offset 0.50 dB & RBW 100 kHz

30 s @ YBW 300 kHz

Mode Auto Sweep

Controlled by CTC advanced LTE Tester, Test Case Verdict: PASS @1Rm Max

M1[1] -29.51 dBm
odem 1.709997696 GHz
M2[1] -35.38 dBm
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-80 dBm:
Start 1.705 GHz 10001 pts Stop 1.71 GHz
Marker
Type | Ref | Trc X-value Y-value | Function | Function Result |
M1 1 1.709997696 GHz -29.51 dBm
M2 1 1.7095 GHz -35.38 dBm Band Power -24.51 dBm
M3 1 1.7085 GHz -36.98 dBm Band Power -26.73 dBm
M4 1 1.7075 GHz -38.38 dBm Band Power -27.92 dBmn
M5 1 1,7065 GHz -38,17 dBm Band Power -28.72 dBm
iile] 1 1.7055 GHz -39.31 dBm Band Power -29.52 dBm
( J1 J 2

Date: 14.NOV.2022

Spectrum |

09:28:50

10 MHz — QPSK - Highest channel

(=]

SGL Count 1/1

Ref Level 10.50 dBm
| Attt 30 dB & SWT

TDF

Offset 0.50 dB & RBW 100 kHz

30 s @ YBW 300 kHz

Mode &uto Sweep

[Controlled by CTC advanced LTE Tester, Test Case Yerdict: PASS @1Rm Max

M1[1] -30.91 dBm
o dem 1.755011200 GHz
M2[1] -37.10 dBm
-10 dBm 1.755500000 GHz
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-60 dBm:
-70 dBm:
-80 dBm:
Start 1.755 GHz 10001 pts Stop 1.76 GHz
Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 1 1.7550112 GHz -30.91 dBm
M2 1 1.7555 GHz -37.10 dBm Band Power -26.34 dBm
M3 1 1.7565 GHz -38.34 dBm Band Power -28.61 dBm
M4 1 1.7575 GHz -39.01 dBn Band Power -28.58 dim
M5 1 1,7585 GHz -39.86 dBm Band Power -30.29 dBm
iile] 1 1.7595 GHz -40.93 dBm Band Power -31.09 dBm
( J1 J 2

Date: 14.NOV.2022

09:37:26
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Plot 9:

Plot 10:

Spectrum |

15 MHz — QPSK - Lowest channel

(=]

SGL Count 1/1

Ref Level 10.50 dBm
| ALL 30 dB & SWT

TDF

Offset 0.50 dB & RBW 200 kHz
30 s @ VBW

1 MHz

Mode Auto Sweep

Controlled by CTC advanced LTE Tester, Test Case Verdict: PASS @1Rm Max

M1[1] -29.90 dBm
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M2[1] -34.01 dBm
-10 dBm 1.709500000 GHz
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-80 dBm:
Start 1.705 GHz 10001 pts Stop 1.71 GHz
Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 1 1.709999744 GHz -29.90 dBm
M2 1 1.7095 GHz -34.01 dBm Band Power -26.43 dBm
M3 1 1.7085 GHz -32.70 dBm Band Power -26.65 dBm
M4 1 1.7075 GHz -34.97 dBmn Band Power -27.22 dBm
M5 1 1,7065 GHz -37.05 dBm Band Power -28.98 dBm
iile] 1 1.7055 GHz -35.90 dBm Band Power -29.20 dBm
( J1 J 2
Date: 14.NOV.2022 09:42:44

Spectrum |

15 MHz — QPSK - Highest channel

(=]

SGL Count 1/1

Ref Level 10.50 dBm
| Attt 30 dB & SWT
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Offset 0.50 dB & RBW 200 kHz
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[Controlled by CTC advanced LTE Tester, Test Case Yerdict: PASS @1Rm Max
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Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 1 1. 755007232 GHz -31.28 dBm
M2 1 1.7555 GHz -35.60 dBm Band Power -28.19 dBm
M3 1 1.7565 GHz -35.78 dBm Band Power -28.52 dBm
M4 1 1.7575 GHz -37.45 dBmn Band Power -28.22 dim
M5 1 1,7585 GHz -37.81 dBm Band Power -30.88 dBm
iile] 1 1.7595 GHz -36.89 dBm Band Power -30.78 dBm
( J1 J 2
Date: 14.NOV.2022 09:51:20
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Plot 11: 20 MHz — QPSK - Lowest channel

Spectrum | In%.:
Ref Level 10.50 dBm Offset 0.50 dB & RBW 200 kHz
| ALL 30 dB & SWT 30 s @ YBW 1 MHz Mode Auto Sweep
SGL Count 1/1 TDF
Controlled by CTC advanced LTE Tester, Test Case Verdict: PASS @1Rm Max
M1[1] -32.13 dBm
odem 1.709996800 GHz
M2[1] -34.39 dBm
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Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 1.7099968 GHz -32.13 dBm
M2 1 1.7095 GHz -34.39 dBm Band Power -27.62 dBm
M3 1 1.7085 GHz -35.87 dBm Band Power -28.80 dBm
M4 1 1.7075 GHz -36.58 dBmn Band Power -28.62 dBfn
M5 1 1,7065 GHz -37.02 dBm Band Power -30.29 dBm
iile] 1 1.7055 GHz -37.60 dBm Band Power -31.00 dBm
( J1 J 2

Date: 14.NOV.2022 09:56:38

Plot 12: 20 MHz — QPSK - Highest channel

Spectrum | Il:%:l
Ref Level 10.50 dBm Offset 0.50 dB & RBW 200 kHz
| Attt 30 dB & SWT 30 5 & YBW 1 MHz Mode &uto Sweep
SGL Count 1/1 TDF
[Controlled by CTC advanced LTE Tester, Test Case Yerdict: PASS @1Rm Max
M1[1] -33.86 dBm
o dem 1.755037184 GHz
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Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 1.755037184 GHz -33.86 dBm
M2 1 1.7555 GHz -36.69 dBm Band Power -29.62 dBm
M3 1 1.7565 GHz -38.27 dBm Band Power -31.05 dBm
M4 1 1.7575 GHz -38.58 dBm Band Power -31.90 dBfn
M5 1 1,7585 GHz -39.31 dBm Band Power -32.61 dBm
iile] 1 1.7595 GHz -40.08 dBm Band Power -33.20 dBm
( J1 J 2

Date: 14.NOV.2022 10:05:14
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Spectrum |

1.4 MHz — 16-QAM - Lowest channel
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Controlled by CTC advanced LTE Tester, Test Case Verdict: PASS @1Rm Max
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M1 1 1.709999232 GHz -24.46 dBm
M2 1 1.7095 GHz -38.84 dBm Band Power -18.44 dBm
M3 1 1.7085 GHz -49.82 dBm Band Power -31.64 dBm
M4 1 1.7075 GHz -60.76 dBfn Band Power -43.55 dBn
M5 1 1,7065 GHz -64.41 dBm Band Power -48.51 dBm
iile] 1 1.7055 GHz -67.13 dBm Band Power -50.03 dBm
( J1 J 2
Date: 14.NOV.2022 08:49:16

Spectrum |

1.4 MHz — 16-QAM - Highest channel
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SGL Count 1/1

Ref Level 10.50 dBm
30 dB & SWT
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[Controlled by CTC advanced LTE Tester, Test Case Yerdict: PASS @1Rm Max
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Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 1 1.755004288 GHz -25.04 dBm
M2 1 1.7555 GHz -38.71 dBm Band Power -19.47 dBm
M3 1 1.7565 GHz -50.40 dBm Band Power -32.19 dBm
M4 1 1.7575 GHz -61.36 dBn Band Power -43.88 dBim
M5 1 1,7585 GHz -65,18 dBm Band Power -48.58 dBm
iile] 1 1.7595 GHz -67.20 dBm Band Power -50.08 dBm
( J1 J 2

Date: 14.NOV.2022

08:57:45
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Plot15: 3 MHz — 16-QAM - Lowest channel
Spectrum | In%.:
Ref Level 10.50 dBm Offset 0.50 dB & RBW 30 kHz
| ALL 30 dB & SWT 30 s @ YBW 100 kHz Mode Auto Sweep
SGL Count 1/1 TDF
Controlled by CTC advanced LTE Tester, Test Case Verdict: PASS @1Rm Max
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Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 1.709994752 GHz -25.35 dBm
M2 1 1.7095 GHz -38.95 dBm Band Power -20.64 dBm
M3 1 1.7085 GHz -40.46 dBm Band Power -26.05 dBm
M4 1 1.7075 GHz -45.96 dBfn Band Power -31.06 dBfn
M5 1 1,7065 GHz -51,10 dBm Band Power -35.84 dBm
[ials] 1 1.7055 GHz -56.08 dBm Band Power -40.85 dBm
( J1 J 2
Date: 14.NOV.2022 09:03:00
Plot 16: 3 MHz - 16-QAM - Highest channel

Spectrum |
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[Controlled by CTC advanced LTE Tester, Test Case Yerdict: PASS @1Rm Max
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Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 1.755008256 GHz -26.21 dBm
M2 1 1.7555 GHz -39.59 dBm Band Power -21.91 dBm
M3 1 1.7565 GHz -42.62 dBm Band Power -27.46 dBm
M4 1 1.7575 GHz -44,38 dBn Band Power -31.21 dBn
M5 1 1,7585 GHz -51.81 dBm Band Power -36.326 dBm
iile] 1 1.7595 GHz -57.79 dBm Band Power -41.90 dBm
( J1 J 2
Date: 14.NOV.2022 09:11:31
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Plot 17:

Plot 18:

Spectrum |

5 MHz — 16-QAM - Lowest channel

(=]

| ALL
SGL Count 1/1

Ref Level 10.50 dBm
30 dB & SWT

TDF

Offset 0.50 dB & RBW
30 s @ YBW 200 kHz

50 kHz

Mode Auto Sweep

Controlled by CTC advanced LTE Tester, Test Case Verdict: PASS @1Rm Max

| Att
SGL Count 1/1

30 dB & SWT

TDF

30 s @ YBW 200 kHz

Mode &uto Sweep

M1[1] -26.62 dBm
odem 1.709994752 GHz
M2[1] -36.79 dBm
-10 dBm 1.709500000 GHz
-20 dem -~
-30 dBem J
4 = J
40 dBm—ps =
a0 dEm
-60 dBm:
-70 dBm
-80 dBm:
Start 1.705 GHz 10001 pts Stop 1.71 GHz
Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 1 1.709994752 GHz -26.62 dBm
M2 1 1.7095 GHz -36.79 dBm Band Power -21.84 dBm
M3 1 1.7085 GHz -38.36 dBm Band Power -25.84 dBm
M4 1 1.7075 GHz -40.75 dBtn Band Power -27.88 dim
M5 1 1,7065 GHz -43,72 dBm Band Power -30.53 dBm
iile] 1 1.7055 GHz -46.83 dBm Band Power -33.62 dBm
( J1 J 2
Date: 14.NOV.2022 09:16:45
5 MHz - 16-QAM - Highest channel
Spectrum | Il:%:l
Ref Level 10.50 dBm Offset 0.50 dB & RBW 50 kHz

[Controlled by CTC advanced LTE Tester, Test Case Yerdict: PASS @1Rm Max
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Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 1 1.755003776 GHz -27.01 dBm
M2 1 1.7555 GHz -38.70 dBm Band Power -23.01 dBm
M3 1 1.7565 GHz -39.69 dBm Band Power -27.39 dBm
M4 1 1.7575 GHz -40.68 dBn Band Power -28.09 dim
M5 1 1,7585 GHz -44,05 dBm Band Power -31.08 dBm
iile] 1 1.7595 GHz -47.13 dBm Band Power -33.86 dBm
( J1 J 2

Date: 14.NOV.2022

09:25:16
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Plot 19: 10 MHz — 16-QAM - Lowest channel
Spectrum | In%.:
Ref Level 10.50 dBm Offset 0.50 dB & RBW 100 kHz
| ALL 30 dB & SWT 30 s @ YBW 300 kHz Mode Auto Sweep
SGL Count 1/1 TDF
Controlled by CTC advanced LTE Tester, Test Case Verdict: PASS @1Rm Max
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Type | Ref | Trc | X-value | Y-value Function__ | Function Result |
M1 1 1.709991208 GHz -30.62 dBm
M2 1 1.7095 GHz -36.20 dBm Band Power -25.48 dBm
M3 1 1.7085 GHz -38.02 dBm Band Power -27.51 dBm
M4 1 1.7075 GHz -38.21 dBmn Band Power -28.64 dBm
M5 1 1,7065 GHz -39.20 dBm Band Power -29.63 dBm
iile] 1 1.7055 GHz -40.43 dBm Band Power -30.51 dBm
( J1 J 2
Date: 14.NOV.2022 09:30:31
Plot 20: 10 MHz — 16-QAM - Highest channel

Spectrum |

(=]

Ref Level 10.50 dBm Offset 0.50 dB & RBW 100 kHz
| Attt 30 dB & SWT 30 s @ YBW 300 kHz Mode &uto Sweep
SGL Count 1/1 TDF
[Controlled by CTC advanced LTE Tester, Test Case Yerdict: PASS @1Rm Max
M1[1] -31.81 dBm
o dem 1.755000704 GHz
M2[1] -37.98 dBm
-10 dBm 1.755500000 GHz
-20 dBm
1
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= 4 c
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-60 dBm:
-70 dBm:
-80 dBm:
Start 1.755 GHz 10001 pts Stop 1.76 GHz
Marker
Type | Ref | Trc | X-value | Y-value Function__ | Function Result |
M1 1 1.755000704 GHz -31.81 dBm
M2 1 1.7555 GHz -37.98 dBm Band Power -27.22 dBm
M3 1 1.7565 GHz -39.64 dBm Band Power -29.53 dBm
M4 1 1.7575 GHz -40.25 dBfn Band Power -30.57 dBn
M5 1 1,7585 GHz -41,71 dBm Band Power -31.45 dBm
iile] 1 1.7595 GHz -42.06 dBm Band Power -32.16 dBm
( J1 J 2
Date: 14.NOV.2022 09:39:08
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Plot 21:

Plot 22:

Spectrum |

15 MHz — 16-QAM - Lowest channel

(=]

SGL Count 1/1

Ref Level 10.50 dBm
| ALL 30 dB & SWT

TDF

Offset 0.50 dB & RBW 200 kHz
30 s @ VBW

1 MHz

Mode Auto Sweep

Controlled by CTC advanced LTE Tester, Test Case Verdict: PASS @1Rm Max
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-70 dBm
-80 dBm:
Start 1.705 GHz 10001 pts Stop 1.71 GHz
Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 1 1.709993216 GHz -30.95 dBm
M2 1 1.7095 GHz -35.05 dBm Band Power -27.75 dBm
M3 1 1.7085 GHz -35.31 dBm Band Power -28.74 dBm
M4 1 1.7075 GHz -35.73 dBn Band Power -28.10 difn
M5 1 1,7065 GHz -37.59 dBm Band Power -30.20 dBm
iile] 1 1.7055 GHz -37.44 dBm Band Power -31.12 dBm
( J1 J 2

Date: 14.NOV.2022

Spectrum |

09:44:25

15 MHz - 16-QAM - Highest channel
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SGL Count 1/1

Ref Level 10.50 dBm
| Attt 30 dB & SWT

TDF

Offset 0.50 dB & RBW 200 kHz
30 5 @ vYBwW

1 MHz

Mode &uto Sweep

[Controlled by CTC advanced LTE Tester, Test Case Yerdict: PASS @1Rm Max

M1[1] -32.82 dBm
o dem 1.755016704 GHz
M2[1] -37.46 dBm
-10 dBm 1.755500000 GHz
-20 dBm
20 dBm
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-40 dBm
-50 dBm
-60 dBm:
-70 dBm:
-80 dBm:
Start 1.755 GHz 10001 pts Stop 1.76 GHz
Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 1 1.755016704 GHz -32.82 dBm
M2 1 1.7555 GHz -37.46 dBm Band Power -29.81 dBm
M3 1 1.7565 GHz -37.15 dBm Band Power -30.85 dBm
M4 1 1.7575 GHz -38.15 dBn Band Power -31.22 dBmn
M5 1 1,7585 GHz -39.40 dBm Band Power -32.26 dBm
iile] 1 1.7595 GHz -39.74 dBm Band Power -32.92 dBm
( J1 J 2
Date: 14.NOV.2022 09:53:02
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Plot 23:

Plot 24:

Spectrum |

20 MHz - 16-QAM - Lowest channel

(=]

SGL Count 1/1

Ref Level 10.50 dBm
| ALL 30 dB & SWT

TDF

Offset 0.50 dB & RBW 200 kHz

30 s & ¥YBW 1 MHz

Mode Auto Sweep

Controlled by CTC advanced LTE Tester, Test Case Verdict: PASS @1Rm Max

M1[1] -33.41 dBm
odem 1.709992704 GHz
M2[1] -35.80 dBm
-10 dBm 1.709500000 GHz
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-60 dBm:
-70 dBm
-80 dBm:
Start 1.705 GHz 10001 pts Stop 1.71 GHz
Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 1 1.709992704 GHz -33.41 dBm
M2 1 1.7095 GHz -35.80 dBm Band Power -28.87 dBm
M3 1 1.7085 GHz -36.57 dBm Band Power -29.88 dBm
M4 1 1.7075 GHz -37.20 dBn Band Power -30.57 dBn
M5 1 1,7065 GHz -37.56 dBm Band Power -31.13 dBm
iile] 1 1.7055 GHz -38.37 dBm Band Power -31.75 dBm
( J1 J 2
Date: 14.NOV.2022 09:58:19

Spectrum |

20 MHz - 16-QAM - Highest channel

(=]

SGL Count 1/1

Ref Level 10.50 dBm
| Attt 30 dB & SWT

TDF

Offset 0.50 dB & RBW 200 kHz

30 5 @ vYBwW 1 MHz

Mode &uto Sweep

[Controlled by CTC advanced LTE Tester, Test Case Yerdict: PASS @1Rm Max

M1[1] -34.92 dBm
o dem 1.755041280 GHz
M2[1] -37.43 dBm
-10 dBm 1.755500000 GHz
-20 dBm
B0 dem =
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-40 dBm
-50 dBm
-60 dBm:
-70 dBm:
-80 dBm:
Start 1.755 GHz 10001 pts Stop 1.76 GHz
Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 1 1.75504128 GHz -34.92 dBm
M2 1 1.7555 GHz -37.43 dBm Band Power -30.71 dBm
M3 1 1.7565 GHz -38.85 dBm Band Power -31.92 dBm
M4 1 1.7575 GHz -39.64 dBm Band Power -32.60 difn
M5 1 1,7585 GHz -39.99 dBm Band Power -33.16 dBm
iile] 1 1.7595 GHz -40.56 dBm Band Power -33.66 dBm
( J1 J 2

Date: 14.NOV.2022

10:06:56
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Plot 25: 1.4 MHz — 64-QAM - Lowest channel

Spectrum | In%.:
Ref Level 10.50 dBm Offset 0.50 dB & RBW 20 kHz
| ALL 30 dB & SWT 30 s @ YBW 100 kHz Mode Auto Sweep
SGL Count 1/1 TDF
Controlled by CTC advanced LTE Tester, Test Case Verdict: PASS @1Rm Max
M1[1] -26.65 dBm
odem 1.709999744 GHz
M2[1] -40.94 dBm
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Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 1.709999744 GHz -26.65 dBm
M2 1 1.7095 GHz -40.94 dBm Band Power -20.98 dBm
M3 1 1.7085 GHz -54.22 dBm Band Power -36.89 dBm
M4 1 1.7075 GHz -65.69 dBn Band Power -47.40 dBfn
M5 1 1,7065 GHz -68,24 dBm Band Power -50.28 dBm
iile] 1 1.7055 GHz -68.29 dBm Band Power -51.22 dBm
( J1 J 2

Date: 14.NOV.2022 08:50:56

Plot 26: 1.4 MHz — 64-QAM - Highest channel

Spectrum | Il:%:l
Ref Level 10.50 dBm Offset 0.50 dB & RBW 20 kHz
| Attt 30 dB & SWT 30 s @ ¥YBW 100 kHz Mode &uto Sweep
SGL Count 1/1 TDF
[Controlled by CTC advanced LTE Tester, Test Case Yerdict: PASS @1Rm Max
M1[1] -26.64 dBm
o dem 1.755002752 GHz
M2[1] -43.07 dBm
-10 dBm 1.755500000 GHz
20 dBm
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70 dBm s s
-80 dBm:
Start 1.755 GHz 10001 pts Stop 1.76 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 1. 755002752 GHz -26.64 dBm
M2 1 1.7555 GHz -43.07 dBm Band Power -22.31 dBm
M3 1 1.7565 GHz -55.73 dBm Band Power -37.03 dém
M4 1 1.7575 GHz -65.52 dBn Band Power -47.43 dBmn
M5 1 1,7585 GHz -66,97 dBm Band Power -50.29 dBm
iile] 1 1.7595 GHz -67.34 dBm Band Power -51.22 dBm
( J1 J 2

Date: 14.NOV.2022 08:59:25
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Plot 27:

Plot 28:

Spectrum |

3 MHz - 64-QAM - Lowest channel

(=]

SGL Count 1/1

Ref Level 10.50 dBm
| ALL 30 dB & SWT

Offset 0.50 dB & RBW 30 kHz
30 s @ YBW 100 kHz

TDF

Mode Auto Sweep

Controlled by CTC advanced LTE Tester, Test Case Verdict: PASS @1Rm Max
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Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 1 1.709987712 GHz -27.09 dBm
M2 1 1.7095 GHz -39.81 dBm Band Power -22.43 dBm
M3 1 1.7085 GHz -43.25 dBm Band Power -28.24 dBm
M4 1 1.7075 GHz -49.95 dBn Band Power -34.80 dBrn
M5 1 1,7065 GHz -55.26 dBm Band Power -32.85 dBm
iile] 1 1.7055 GHz -59.85 dBm Band Power -44.40 dBrm
( J1 J 2

Date: 14.NOV.2022 09:04:41

Spectrum |

3 MHz - 64-QAM - Highest channel

(=]

SGL Count 1/1

Ref Level 10.50 dBm
| Attt 30 dB & SWT

Offset 0.50 dB & RBW 30 kHz
30 s @ ¥YBW 100 kHz

TDF

Mode &uto Sweep

[Controlled by CTC advanced LTE Tester, Test Case Yerdict: PASS @1Rm Max

M1[1] -27.74 dBm
o dem 1.755002752 GHz
M2[1] -42.43 dBm
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Start 1.755 GHz 10001 pts Stop 1.76 GHz
Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 1 1. 755002752 GHz -27.74 dBm
M2 1 1.7555 GHz -42.43 dBm Band Power -23.94 dBm
M3 1 1.7565 GHz -45.32 dBm Band Power -30.27 dBm
M4 1 1.7575 GHz -49.18 dBn Band Power -35.27 dBmn
M5 1 1,7585 GHz -56.,16 dBm Band Power -40.17 dBrm
iile] 1 1.7595 GHz -60.45 dBm Band Power -44.78 dBm
( J1 J 2

Date: 14.NOV.2022 09:13:11
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Plot 29: 5 MHz — 64-QAM - Lowest channel

Spectrum | In%.:
Ref Level 10.50 dBm Offset 0.50 dB & RBW 50 kHz
| ALL 30 dB & SWT 30 s @ YBW 200 kHz Mode Auto Sweep
SGL Count 1/1 TDF
Controlled by CTC advanced LTE Tester, Test Case Verdict: PASS @1Rm Max
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Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 1.709997312 GHz -27.29 dBm
M2 1 1.7095 GHz -39.28 dBm Band Power -23.50 dBm
M3 1 1.7085 GHz -40.69 dBm Band Power -28.21 dBm
M4 1 1.7075 GHz -43.76 dBn Band Power -30.62 dBfn
M5 1 1,7065 GHz -46.68 dBm Band Power -34.41 dBm
iile] 1 1.7055 GHz -50.29 dBm Band Power -38.65 dBm
( J1 J 2

Date: 14.NOV.2022 09:18:26

Plot 30: 5 MHz - 64-QAM - Highest channel

Spectrum | Il:%:l
Ref Level 10.50 dBm Offset 0.50 dB & RBW 50 kHz
| Attt 30 dB & SWT 30 s @ YBW 200 kHz Mode &uto Sweep
SGL Count 1/1 TDF
[Controlled by CTC advanced LTE Tester, Test Case Yerdict: PASS @1Rm Max
M1[1] -28.34 dBm
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Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 1. 755012736 GHz -28.34 dBm
M2 1 1.7555 GHz -41.94 dBm Band Power -24.70 dBm
M3 1 1.7565 GHz -43.96 dBm Band Power -30.55 dBm
M4 1 1.7575 GHz -45.88 dBn Band Power -32.79 dim
M5 1 1,7585 GHz -48,97 dBm Band Power -35.66 dBm
iile] 1 1.7595 GHz -52.33 dBm Band Power -38.96 dBm
( J1 J 2

Date: 14.NOV.2022 09:26:56
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Plot 31:

Plot 32:

Spectrum |

10 MHz — 64-QAM - Lowest channel
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SGL Count 1/1

Ref Level 10.50 dBm
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30 s @ YBW 300 kHz

Mode Auto Sweep

Controlled by CTC advanced LTE Tester, Test Case Verdict: PASS @1Rm Max

M1[1] -31.98 dBm
odem 1.709995264 GHz
M2[1] -38.59 dBm
-10 dBm 1.709500000 GHz
-20 dBm
I+
-30 dBem 5
5 [+
-40 dBm
-50 dBm
-60 dBm:
-70 dBm
-80 dBm:
Start 1.705 GHz 10001 pts Stop 1.71 GHz
Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 1 1.709995264 GHz -31.98 dBm
M2 1 1.7095 GHz -38.59 dBm Band Power -27.49 dBm
M3 1 1.7085 GHz -39.91 dBm Band Power -29.89 dBm
M4 1 1.7075 GHz -41.24 dBn Band Power -31.06 dBfn
M5 1 1,7065 GHz -41,93 dBm Band Power -32.06 dBm
iile] 1 1.7055 GHz -42.32 dBm Band Power -32.98 dBm
( J1 J 2

Date: 14.NOV.2022

Spectrum |

09:32:13

10 MHz - 64-QAM - Highest channel
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SGL Count 1/1

Ref Level 10.50 dBm
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Offset 0.50 dB & RBW 100 kHz
30 s @ YBW 300 kHz

Mode &uto Sweep

[Controlled by CTC advanced LTE Tester, Test Case Yerdict: PASS @1Rm Max

M1[1] -33.21 dBm
o dem 1.755001216 GHz
M2[1] -40.81 dBm
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Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 1 1.755001216 GHz -33.21 dBm
M2 1 1.7555 GHz -40.81 dBm Band Power -29.48 dBm
M3 1 1.7565 GHz -42.01 dBm Band Power -32.31 dém
M4 1 1.7575 GHz -43.02 dBn Band Power -33.44 dBm
M5 1 1,7585 GHz -43.68 dBm Band Power -34.28 dBm
iile] 1 1.7595 GHz -44.50 dBrm Band Power -35.02 dBm
( J1 J 2

Date: 14.NOV.2022

09:40:49
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Plot 33: 15 MHz — 64-QAM - Lowest channel

Spectrum | In%.:
Ref Level 10.50 dBm Offset 0.50 dB & RBW 200 kHz
| ALL 30 dB & SWT 30 s @ YBW 1 MHz Mode Auto Sweep
SGL Count 1/1 TDF
Controlled by CTC advanced LTE Tester, Test Case Verdict: PASS @1Rm Max
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Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 1.709997696 GHz -32.72 dBm
M2 1 1.7095 GHz -36.63 dBm Band Power -29.37 dBm
M3 1 1.7085 GHz -37.77 dBm Band Power -30.96 dBm
M4 1 1.7075 GHz -38.06 dBn Band Power -31.24 dBm
M5 1 1,7065 GHz -39.11 dBm Band Power -32.23 dBm
iile] 1 1.7055 GHz -40.64 dBm Band Power -33.63 dBm
( J1 J 2

Date: 14.NOV.2022 09:46:07

Plot 34: 15 MHz — 64-QAM - Highest channel

Spectrum | Il:%:l
Ref Level 10.50 dBm Offset 0.50 dB & RBW 200 kHz
| Attt 30 dB & SWT 30 5 & YBW 1 MHz Mode &uto Sweep
SGL Count 1/1 TDF
[Controlled by CTC advanced LTE Tester, Test Case Yerdict: PASS @1Rm Max
M1[1] -33.49 dBm
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Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 1.755006208 GHz -33.49 dBm
M2 1 1.7555 GHz -38.76 dBm Band Power -31.19 dBm
M3 1 1.7565 GHz -39.79 dBm Band Power -33.08 dBm
M4 1 1.7575 GHz -40.07 dBfn Band Power -33.29 dBm
M5 1 1,7585 GHz -41.60 dBm Band Power -34.43 dBm
iile] 1 1.7595 GHz -42.19 dBm Band Power -35.57 dBm
( J1 J 2

Date: 14.NOV.2022 09:54:43
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Plot 35:

Plot 36:

Spectrum |

20 MHz - 64-QAM - Lowest channel
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Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 1 1.7099968 GHz -35.18 dBm
M2 1 1.7095 GHz -37.89 dBm Band Power -31.00 dBm
M3 1 1.7085 GHz -39.14 dBm Band Power -32.21 dém
M4 1 1.7075 GHz -39.49 dBn Band Power -32.94 dBmn
M5 1 1,7065 GHz -39.91 dBm Band Power -33.49 dBm
iile] 1 1.7055 GHz -41.25 dBm Band Power -34.09 dBm
( J1 J 2

Date: 14.NOV.2022

Spectrum |
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20 MHz - 64-QAM - Highest channel

(=]

SGL Count 1/1

Ref Level 10.50 dBm
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[Controlled by CTC advanced LTE Tester, Test Case Yerdict: PASS @1Rm Max
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Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 1 1.755004288 GHz -36.49 dBm
M2 1 1.7555 GHz -39.70 dBm Band Power -32.70 dBm
M3 1 1.7565 GHz -41.22 dBm Band Power -34.14 dBm
M4 1 1.7575 GHz -41.51 dBtn Band Power -34.84 dBm
M5 1 1,7585 GHz -42,14 dBm Band Power -35.28 dBm
iile] 1 1.7595 GHz -42.79 dBm Band Power -35.92 dBm
( J1 J 2

Date: 14.NOV.2022
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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 4 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 8.3 setup A
Measurement uncertainty: See chapter 9
Measurement procedure FCC: § 2.1049

Limits:
FCC
§2.1049

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

low 1.10 1.38

1.4 mid 1.10 1.39
high 1.10 1.39
low 2.74 3.17

3.0 mid 2.74 3.12
high 2.74 3.17
low 452 5.20

5.0 mid 4.52 5.21
high 4.52 5.22
low 9.07 10.30

10.0 mid 9.08 10.34
high 9.07 10.30
low 13.49 15.09

15.0 mid 13.50 15.04
high 13.47 15.18
low 18.04 20.17

20.0 mid 18.07 20.16
high 18.03 20.03
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Occupied Bandwidth — 16-QAM

Bandwidth Channel 99% OBW (MHz) -26 dBc BW (MHz)
low 1.11 1.39
1.4 mid 1.10 1.36
high 1.10 1.37
low 2.75 3.16
3.0 mid 2.75 3.14
high 2.75 3.15
low 452 5.21
5.0 mid 4.52 5.24
high 4.52 5.20
low 9.07 10.23
10.0 mid 9.08 10.28
high 9.08 10.36
low 13.49 15.02
15.0 mid 13.50 15.02
high 13.48 15.01
low 18.05 20.15
20.0 mid 18.07 20.21
high 18.03 19.98
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Occupied Bandwidth — 64-QAM

Bandwidth Channel 99% OBW (MHz) -26 dBc BW (MHz)
low 1.10 1.38
1.4 mid 1.10 1.35
high 1.10 1.38
low 2.74 3.16
3.0 mid 2.74 3.14
high 2.74 3.17
low 452 5.20
5.0 mid 4.52 5.23
high 4.52 5.21
low 9.07 10.38
10.0 mid 9.07 10.32
high 9.07 10.31
low 13.48 15.08
15.0 mid 13.50 15.11
high 13.47 14.99
low 18.02 20.11
20.0 mid 18.06 20.15
high 18.00 20.17
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Plots:
Plot 1: 1.4 MHz — QPSK - lowest channel (99% - OBW)
Spectrum | In%.:
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Plot 2: 1.4 MHz — QPSK - lowest channel (-26 dBc BW)
Spectrum | Il:%:l
Ref Level 30.50 dBm Offset 0.50 dB & RBW 30 kHz
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Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 1 1.710010112 GH=z -10.48 dBm
Dz M1 1 1.3768%96 MHz 1.79 dB
M3 1 1.7109041 GHz 17.72 dBm
( J1 J 2
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Plot 3: 1.4 MHz — QPSK — middle channel (99% - OBW)

Spectrum |
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Plot 4: 1.4 MHz — QPSK — middle channel (-26 dBc BW)
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Plot 5: 1.4 MHz — QPSK - highest channel (99% - OBW)
Spectrum | In%.:
Ref Level 20.50 dBm Offset 0.50 dB RBW 30 kHz
& Att 40 dB @ SWT 30 s @ VBW 100 kHz  Mode suto Sweep
SGEL Count 1/1 TOF
@ 1Pk Max
M1[1] 17.47 dBm
1.754676560 GHz
20 dBm Occ Bk 1.102529747 MHz
1
10 dem 4 u‘
0dBém lfj
-10 dém
-30 dBm
-40 dBém
-50 dBm
-60 dBm
CF 1.7543 GHz 10001 pts Span 2.8 MHz
J1 J 2
Date: 14.NOV.2022 08:56:37
Plot 6: 1.4 MHz — QPSK - highest channel (-26 dBc BW)
Spectrum | Il:%:l
Ref Level 30.50 dBm Offset 0.50 dB & RBW 30 kHz
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© CTC advanced GmbH

Page 92 of 145




Test report no.: 1-3977/22-03-07

CTC I|| advanced

member of RWTUV group

Plot 7:

Plot 8:

Spectrum |
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3 MHz — QPSK - lowest channel (-26 dBc BW)
Spectrum | Il:%:l
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Plot 9:

Plot 10:

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

Spectrum |
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3 MHz — QPSK - middle channel (-26 dBc BW)
Spectrum | Il:%:l
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Plot11: 3 MHz — QPSK - highest channel (99% - OBW)

Spectrum | In%.:
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Plot12: 3 MHz — QPSK - highest channel (-26 dBc BW)

Spectrum | Il:%:l
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Plot13: 5 MHz — QPSK - lowest channel (99% - OBW)
Spectrum | In%.:
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Plot 14: 5 MHz — QPSK - lowest channel (-26 dBc BW)
Spectrum | Il:%:l
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Plot15: 5 MHz — QPSK - middle channel (99% - OBW)
Spectrum | In%.:
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Plot16: 5 MHz — QPSK - middle channel (-26 dBc BW)
Spectrum | Il:%:l
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Plot19: 10 MHz — QPSK - lowest channel (99% - OBW)
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Plot20: 10 MHz — QPSK - lowest channel (-26 dBc BW)
Spectrum | Il:%:l
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Plot21: 10 MHz — QPSK - middle channel (99% - OBW)
Spectrum | In%.:
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Plot22: 10 MHz — QPSK - middle channel (-26 dBc BW)
Spectrum | Il:%:l
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Plot23: 10 MHz — QPSK - highest channel (99% - OBW)
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Plot24: 10 MHz — QPSK - highest channel (-26 dBc BW)

Spectrum | Il:%:l

Ref Level 30.50 dBm Offset 0.50 dB & RBW 300 kHz

[ Att 40 dB & SWT 30 5 @ vBW 1 MHz Mode Auto Sweep
SGL Count 1/1 TDF
@ 1Pk Max
‘ ‘ M1[1] -8.94 dBm
M3 1.74482458 GHz

Zodem il gl Rrvm A 19.00 dBm
10ds / 1.75049200 GHz
m
O dém f \l
of \
-10 dBm:

-30 dBem
-40 dBm:
-50 dBm:
-60 dBm
CF 1.75 GHz 10001 pts Span 20.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 1.74482458 GHz -5.94 dBm
Dz M1 1 10.30093 MHz 1.39 dB
M3 1 1.750492 GHz 19.09 dBm
( J1 J 2

Date: 14.NOV.2022 09:38:33

© CTC advanced GmbH Page 101 of 145



Test report no.: 1-3977/22-03-07

advanced

member of RWTUV group

cTc|

. o,
Plot25: 15 MHz — QPSK - lowest channel (99% - OBW)
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Plot26: 15 MHz — QPSK - lowest channel (-26 dBc BW)
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Plot27: 15 MHz — QPSK - middle channel (99% - OBW)
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Plot28: 15 MHz — QPSK - middle channel (-26 dBc BW)
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Plot29: 15 MHz — QPSK - highest channel (99% - OBW)
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Plot30: 15 MHz — QPSK - highest channel (-26 dBc BW)
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Plot31: 20 MHz — QPSK - lowest channel (99% - OBW)
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Plot32: 20 MHz — QPSK - lowest channel (-26 dBc BW)
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20 MHz — QPSK - middle channel (-26 dBc BW)
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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)
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Plot 40: 1.4 MHz — 16-QAM - middle channel (-26 dBc BW)
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Plot41: 1.4 MHz — 16-QAM - highest channel (99% - OBW)
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Plot 42: 1.4 MHz — 16-QAM - highest channel (-26 dBc BW)
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Plot 43: 3 MHz — 16-QAM - lowest channel (99% - OBW)
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Plot 44: 3 MHz — 16-QAM - lowest channel (-26 dBc BW)
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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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3 MHz - 16-QAM - highest channel (99% - OBW)
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Plot51: 5 MHz — 16-QAM - middle channel (99% - OBW)
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Plot52: 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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Plot55: 10 MHz — 16-QAM - lowest channel (99% - OBW)
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Plot56: 10 MHz — 16-QAM - lowest channel (-26 dBc BW)
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Plot57: 10 MHz — 16-QAM - middle channel (99% - OBW)
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Plot58: 10 MHz — 16-QAM - middle channel (-26 dBc BW)
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Plot59: 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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Plot61: 15 MHz — 16-QAM - lowest channel (99% - OBW)
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Plot62: 15 MHz — 16-QAM - lowest channel (-26 dBc BW)
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Plot63: 15 MHz — 16-QAM - middle channel (99% - OBW)
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Plot64: 15 MHz — 16-QAM - middle channel (-26 dBc BW)
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Plot 65: 15 MHz — 16-QAM - highest channel (99% - OBW)
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Plot 66: 15 MHz — 16-QAM - highest channel (-26 dBc BW)
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Plot67: 20 MHz — 16-QAM - lowest channel (99% - OBW)
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Plot68: 20 MHz — 16-QAM - lowest channel (-26 dBc BW)
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Plot69: 20 MHz — 16-QAM - middle channel (99% - OBW)
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Plot 70: 20 MHz — 16-QAM - middle channel (-26 dBc BW)
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Plot 71: 20 MHz — 16-QAM - highest channel (99% - OBW)
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Plot 72: 20 MHz - 16-QAM - highest channel (-26 dBc BW)
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Plot 75: 1.4 MHz — 64-QAM - middle channel (99% - OBW)
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Plot 76: 1.4 MHz — 64-QAM - middle channel (-26 dBc BW)
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Plot 79: 3 MHz — 64-QAM - lowest channel (99% - OBW)
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Plot 80: 3 MHz — 64-QAM - lowest channel (-26 dBc BW)
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Plot81: 3 MHz — 64-QAM - middle channel (99% - OBW)
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Plot 82: 3 MHz — 64-QAM - middle channel (-26 dBc BW)
Spectrum | Il:%:l
Ref Level 30.50 dBm Offset 0.50 dB & RBW 100 kHz
l& Att 40 dB @ SWT 30 s @ YBW 300 kHz Mode &uto Sweep
SGL Count 1/1 TDF
@ 1Pk Max
M1[1] -9.95 dBm
M3 1.730922112 GHz
20 dam M 17.69 dBm
¥ o et 1.733130540 GHz
10 dBrm !
0 dem
o
-10 dBm
-30 dBem
-40 dBm:
-50 dBm
-60 dBm
CF 1.7325 GHz 10001 pts Span 6.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result
M1 1 1.730922112 GH=z -9.95 dBn
Dz M1 1 3.139584 MHz 0.25 dB
M3 1 1.73313054 GHz 17.69 dBm

( J1

Date: 14.NOV.2022 09:09:12

© CTC advanced GmbH

Page 130 of 145




Test report no.: 1-3977/22-03-07

CTC I|| advanced

member of RWTUV group

. H [¢)
Plot 83: 3 MHz — 64-QAM - highest channel (99% - OBW)
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Plot 84: 3 MHz — 64-QAM - highest channel (-26 dBc BW)
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5 MHz — 64-QAM - lowest channel (99% - OBW)
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Plot 87:

Plot 88:

Spectrum |
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Plot 89: 5 MHz — 64-QAM - highest channel (99% - OBW)
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Plot90: 5 MHz — 64-QAM - highest channel (-26 dBc BW)
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Plot91: 10 MHz - 64-QAM - lowest channel (99% - OBW)
Spectrum | In%.:
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Plot92: 10 MHz - 64-QAM - lowest channel (-26 dBc BW)
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Dz M1 1 10.38298 MHz -0.74 dB
M3 1 1.7124703 GHz 17.39 dBm
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Plot93: 10 MHz - 64-QAM - middle channel (99% - OBW)
Spectrum | In%.:
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Plot94: 10 MHz - 64-QAM - middle channel (-26 dBc BW)

Spectrum |

(=]

Ref Level 30.50 dBm
| Att
SGL Count 1/1

40 dB & SWT

Offset 0.50 dB & RBW 300 kHz
30 5 @ vYBwW 1 MHz Mode Auto Sweep

TDF

@ 1Pk Max

M1[1] -9.65 dBm
13 1.72737050 GHz

20 dBm

10 dem

x:BI 1 17.00 dBm

O dem

1.73417780 GHz
Mf \a

-10 dBm:

-20 d

-30 dBm

TR

-40 dBm

-50 dBm:

-60 dBm

CF 1.7325 GHz

10001 pts Span 20.0 MHz

Marker

X-value Y-value | Function | Function Result |

Type | Ref | Trc |
M1 1

Dz M1 1
M3 1

-9.65 dBm
-2.23 dB
17.00 dBm

1.7273705 GHz
10.32102 MHz
1.7341778 GHz

( J1

Date: 14.NOV.2022 09:36:48

© CTC advanced GmbH

Page 136 of 145




Test report no.: 1-3977/22-03-07

CTC I|| advanced

member of RWTUV group

Plot95: 10 MHz — 64-QAM - highest channel (99% - OBW)
Spectrum | In%.:
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Plot96: 10 MHz — 64-QAM - highest channel (-26 dBc BW)
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Plot 97:

Plot 98:
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15 MHz — 64-QAM - lowest channel (-26 dBc BW)
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Plot99: 15 MHz - 64-QAM - middle channel (99% - OBW)
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Plot 100: 15 MHz — 64-QAM - middle channel (-26 dBc BW)
Spectrum | Il:%:l
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Plot 101: 15 MHz — 64-QAM - highest channel (99% - OBW)
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Plot 102: 15 MHz — 64-QAM - highest channel (-26 dBc BW)
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Plot 103: 20 MHz — 64-QAM - lowest channel (99% - OBW)
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Plot 104: 20 MHz - 64-QAM - lowest channel (-26 dBc BW)
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Plot 105: 20 MHz — 64-QAM - middle channel (99% - OBW)
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Plot 106: 20 MHz — 64-QAM - middle channel (-26 dBc BW)
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Ref Level 30.50 dBm Offset 0.50 dB & RBW 500 kHz
| Attt 40 dB & SWT 30 5 & VvBW 2 MHz Mode &uto Sweep
SGL Count 1/1 TDF
@ 1Pk Max
M1[1] -11.61 dBm
M3 1.72245696 GHz
20 dBm M3[1]  y . 16.32 dBm
e T - 1.73963530 GHz
10 dBrm / \
0 dem
Mj \2
-10 dBm:
v W
-30 dBm
-40 dBm:
-50 dBm:
-60 dBm
CF 1.7325 GHz 10001 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result
M1 1 1.72245696 GHz -11.61 dBm
Dz M1 1 20,15002 MHz 1.08 dBe
M3 1 1.7396353 GHz 16.32 dBm

( J1 J

14_.NOV.2022 10:04:36

Date:

© CTC advanced GmbH

Page 142 of 145




Test report no.: 1-3977/22-03-07

CTC I|| advanced

member of RWTUV group

Plot 107: 20 MHz — 64-QAM - highest channel (99% - OBW)
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Plot 108: 20 MHz — 64-QAM - highest channel (-26 dBc BW)
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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 ldentifier 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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15 Accreditation Certificate — D-PL-12076-01-05

first page last page

(( pAKKS

Deutsche
Akkreditierungsstelle

Deutsche Akkreditierungsstelle GmbH Deutsche Akkreditierungsstelle GmbH

Entrusted according to Section 8 1 in fon with Section 1

subsection 1 AkkStelleGBV Office Berlin Office Frankfurt am Main Office Braunschweig

Signatory to the Multilateral Agreements of EA, ILAC and IAF for Mutual Recognition Spittzimarkt 10 Europa-Allee 52 Bundesallee 100
10117 Berlin 60327 Frankfurt am Main 38116 Braunschweig

Accreditation

The Deutsche Akkreditierungsstelle GmbH attests that the testing laboratory

CTC advanced GmbH
Untertiirkheimer Strafe 6-10, 66117 Saarbriicken

Is competent under the terms of DIN EN ISO/IEC 17025:2018 to carry out tests in the following
fields:

T (FCC

The publication of extracts of the accreditation certificate is subject to the prior written approval by
Deutsche Akkreditierungsstelle GmbH (DAKKS). Exempted Is the unchanged form of separate
disseminations of the cover sheet by the conformity assessment body mentioned overleaf,

Mo impression shall be made that the accreditation also extends to fields beyond the scope of
accreditation attested by DAkks.

The accreditation was granted pursuant to the Act on the Accreditation Body (AkkStelleG) of 31 July 2009
(Federal Law Gazette | p. 2625) and the Regulation (EC) No 765/2008 of the European Parliament and of
the Council of 9 July 2008 setting out the requiremants for accreditation and market surveillance relating
to the marketing of praducts (Official Journal of the European Union L 218 of 3 July 2008, p. 30). DAKES is
2 signatory ta the Mul e for Mutual Recognition of the European co-operatian far

The accreditation certificate shall only apply in connection with the notice of accreditation of Accreditation (EA), International Accreditation Forum (IAF) and International Laboratory Accreditation
09.06.2020 with the accreditation number D-PL-1207€-01. It comprises the cover sheet, the Cooperation (ILAC). The signatories to these agresments recognise each other’s accreditations.

reverse side of the cover sheet and the following annex with a total of 05 pages.

H— X The up-te-date state af membership can be retrieved from the following websites
Registration number of the certificate: D-PL-12076-01-05 EA: www.european-accreditation.org

Frankfurt am hiain, 09.06.2020 by omﬁ Egner
Head of Division,

The certificate tagether with I8 GAnex refIECts the stalus at the Lime of the date of fssur, The current status of the scope of
Bavtscha.

ILAC: www.ilzc.org
IAF: www.iaf.nu

nttpsforvens dakks. de/en/content/occredted-boales-dokhs

vt el

Note: The current certificate annex is published on the websites (link see below)

https://wwwdakksde/files/data/as/pdf/D-PL-12076-01-05epdf

or

https://ctcadvancedcom/app/uploads/2020/06/D-PL-12076-01-05_TCB_USApdf
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