([IIEII\’

Configuration LTE-MIMO-1C
-26dBc Occupied Bandwidth

No. 118260509-WMDO1

Page 81 of 216

Modulation/ Occupied Bandwidth (MHz)
Bandwidth Channel position B Channel position M Channel position T
QPSK/
5.0MHz 4.724 4.740 4732
QPSK/
10.0MHz 9.393 9.403 9.344
QPSK/
15.0MHz 13.97 14.04 14.02
QPSK/
20.0MHz 18.56 18.61 18.62

-26dBc Occupied Bandwidth

Occupied Bandwidth (MHz)

Modulation 16QAM/

Modulation 64QAM/

Modulation 256 QAM/

Bandwidth Channel position M Channel position M Channel position M
5.0MHz 4.709 4.731 4.718
10.0MHz 9.303 9.376 9.422
15.0MHz 13.95 13.98 13.99
20.0MHz 18.56 18.57 18.61

99% Occupied Bandwidth

Modulation/ Occupied Bandwidth (MHz)
Bandwidth Channel position B Channel position M Channel position T
QPSK/
5.0MHz 4.4779 4.4775 4.4771
QPSK/
10.0MHz 8.9356 8.9386 8.9432
QPSK/
15.0MHz 13.401 13.402 13.389
QPSK/
20.0MHz 17.843 17.855 17.861

99% Occupied Bandwidth

Occupied Bandwidth (MHz)

Modulation 16QAM/

Modulation 64QAM/

Modulation 256QAM/

Bandwidth Channel position M Channel position M Channel position M
5.0MHz 4.4634 4.4799 4.4765
10.0MHz 8.9424 8.9399 8.9430
15.0MHz 13.398 13.397 13.400
20.0MHz 17.825 17.854 17.867

©Copyright. All rights reserved by CTTL.




Input Z: 50 Q
Corrections: Off
Freq Ref Int (S)
INFE: Off

Alten: 22 dB

KEYSIGHT Input RF
L Preamp: Off

Ref Lvl Offset 40.87 dB

Scale/Div 10.0 dB Ref Value 40.00 dBm

Center 1932500 GHz

#Video BW 150,00 kHz"
#Res BW 51.000 kHz

Occupled Bandwidth
4.4779 MHz

Transmit Freq Error

x dB Bandwidth

Total Power

Spectrum Analyzer 1 B +
Occupied BW

KEYSIGHT Input RF Input Z: 50 Q

C Corrections: OFf
Freq Ref Int (S)
INFE: Off

Alten: 22 dB
Preamp. Off

1 Graph Ref Lvl Offset 40,87 dB

Scale/Div 10.0 dB Ref Value 50.00 dBm

Center 1962500 GHz

#Video BW 150,00 kHz"
#Res BW 51.000 kHz

Occupled Bandwidth

44775 MHz Total Power

Transmit Freq Error

x dB Bandwidth xdB

) Jun13 2019
03 PM

acm

Spectrum Analyzer 1 B +
Occupied BW

KEYSIGHT Input RF Input Z: 50 Q
Corrections: Off
Freq Ref Int (S)
INFE: Off

Alten: 22 dB
Preamp. Off

Tng: Free Run
Gate: Off
#IF Gain: Low

1 Graph Ref Lvl Offset 40,87 dB

Scale/Div 10.0 dB Ref Value 50.00 dBm

Center 1992500 GHz

#Video BW 150,00 kHz"
#Res BW 51.000 kHz

Occupled Bandwidth

4.4771 MHz
Transmit Freq Error
x dB Bandwidth

Total Power

xdB

acm

Jun 13, 2019
12:50:08 PM | 5=

Tng: Free Run

o of OBW Power 99.00 %

f OBW Power

No. 118260509-WMDO1
82 of 216

Center Freq: 1.832500000 GHz
AvglHold: 100/100
Radio Std: None

Sweep 16.7 ms (1001 pts)

44.4 dBm

Frequency v
Center Freq: 1.962500000 GHz
AvglHold: 100/100
Radio Std: None

Center Frequency Settings

Span 10 MHz|
Sweep 16.7 ms (1001 pts)

44.9 dBm

Center Freq: 1882500000 GHz
AvglHold: 100/100
Radio Std: None

Span 10 MHz|
Sweep 16.7 ms (1001 pts)

44.9 dBm

©Copyright. All rights reserved by CTTL.



KEYSIGHT Input RF
L

Scale/Div 10.0 dB

ICenter 1.93500 GHz
#Res BW 100.00 kHz

Occupled Bandwidth

8.9356 MHz

Transmit Freq Error
x dB Bandwidth

a9l ?

Spectrum
|Occupied BW
KEYSIGHT Input RF

1 Graph

Scale/Div 10.0 dB

iCenter 1.96250 GHz
#Res BW 100.00 kHz

Occupled Bandwidth

8.9386 MHz

Transmit Freq Error
x dB Bandwidth

acm

Spectrum Analyzer 1 8+
|Occupied BW
KEYSIGHT Input RF

Input Z: 50 Q
Corrections: Off
Freq Ref Int (S)

Input Z: 50 Q
Corrections: Off
Freq Ref Int (S)
INFE: Off

Alten: 22 dB
Preamp. Off

Tng: Free Run

Ref Lvl Offset 40.87 dB
Ref Value 50.00 dBm

#Video BW 300.00 kHz*

Total Power

Jun 13, 2019
1:14:00 PM

Analyzer1 | [PR

Input Z: 50 Q
Corrections: Off
Freq Ref Int (S)
INFE: Off

Alten: 22 dB
Preamp. Off

Ref Lvl Offset 40.87 dB
Ref Value 50.00 dBm

#Video BW 300.00 kHz*

Total Power

o of OBW Power
xdB

) Jun13 2019

PM

Alten: 22 dB
Preamp. Off

Tng: Free Run
Gate: Off
#IF Gain: Low

INFE: Off

1 Graph

Scale/Div 10.0 dB

ICenter 1.99000 GHz
#Res BW 100.00 kHz

Occupled Bandwidth

8.9432 MHz
Transmit Freq Error
x dB Bandwidth

Ref Lvl Offset 40.87 dB
Ref Value 45.00 dBm

#Video BW 300.00 kHz*

Total Power

f OBW Power
xdB

-14.719 kHz

No. 118260509-WMDO1

Center Freq: 1.83500000(
Avg|Hold >100/100
Radio Std: None

GHz

Sweep 2.53 ms (1001 pts)

44.6 dBm

Center Freq: 1.962500000 GHz
AvglHold: 100/100
Radio Std: None

300.00 kHz
Auto
Man

Span 20 MHz|
Sweep 2.53 ms (1001 pts)

44.9 dBm

00 %

Center Freq: 1.880000000 GHz
AvglHold: 100/100
Radio Std: None

Span 20 MHz|
Sweep 2.53 ms (1001 pts)

44.9 dBm

Page 83 of 216
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KEYSIGHT Input RF
L

Scale/Div 10.0 dB

ICenter 1.93750 GHz
#Res BW 150.00 kHz

Occupled Bandwidth

13.401 MHz

Transmit Freq Error
x dB Bandwidth

a9l ?

Spectrum
|Occupied BW
KEYSIGHT Input RF

1 Graph

Scale/Div 10.0 dB

iCenter 1.96250 GHz
#Res BW 150.00 kHz

Occupled Bandwidth

Transmit Freq Error
x dB Bandwidth

n e m?

Spectrum Analyzer 1 8+
|Occupied BW
KEYSIGHT Input RF

1 Graph

Scale/Div 10.0 dB

ICenter 1.98750 GHz
#Res BW 150.00 kHz

Transmit Freq Error
x dB Bandwidth

Input Z: 50 Q
Corrections: Off
Freq Ref Int (S)
INFE: Off

Alten: 22 dB
Preamp. Off

Ref Lvl Offset 40.87 dB
Ref Value 40.00 dBm

#Video BW 470.00 kHz"

Jun 13, 2019
1:11:19 PM

Analyzer1 | [PR

Input Z: 50 Q
Corrections: Off
Freq Ref Int (S)
INFE: Off

Alten: 22 dB
Preamp. Off

Ref Lvl Offset 40.87 dB
Ref Value 40.00 dBm

#Video BW 470.00 kHz"

Total Power

o of OBW Power 99.00 %

xdB

Jun 13, 2019
1:02:08 PM

Input Z: 50 Q
Corrections: Off
Freq Ref Int (S)
INFE: Off

Alten: 22 dB
Preamp. Off

Tng: Free Run
Gate: Off
#IF Gain: Low

Ref Lvl Offset 40.87 dB
Ref Value 40.00 dBm

#Video BW 470.00 kHz"

Total Power

f OBW Power

xdB

Tng: Free Run

Total Power

No. 118260509-WMDO1
84 of 216

Center Freq: 1.937500000 GHz
AvglHold: 100/100
Radio Std: None

Sweep 1.67 ms (1001 pts)

44.7 dBm

Frequency v
Center Freq: 1.962500000 GHz
AvglHold: 100/100
Radio Std: None

Center Frequency

Settings
500000 GHz

Span 30 MHz|
Sweep 1.67 ms (1001 pts)

44.9 dBm

Frequency v
Center Freq: 1.987500000 GHz
AvglHold: 100/100
Radio Std: None

Center Frequency

Settings
00

Span 30 MHz|
Sweep 1.67 ms (1001 pts)

44.9 dBm

©Copyright. All rights reserved by CTTL.



Input Z: 50 Q
Corrections: Off
Freq Ref Int (S)
INFE: Off

Alten: 22 dB

KEYSIGHT Input RF
L Preamp: Off

Ref Lvl Offset 40.87 dB

Scale/Div 10.0 dB Ref Value 40.00 dBm

Center 194000 GHz

#Video BW 620.00 kHz"
#Res BW 200.00 kHz

Occupled Bandwidth
17.843 MHz

Transmit Freq Error
x dB Bandwidth

Jun 13, 2019
1:09:58 PM

a9l ?

Spectrum Analyzer 1 i +
‘Occupied BW
KEYSIGHT Input RF Inpul Z: 50Q

C Corrections: Off
Freq Ref Int (S)

Alten: 22 dB
Preamp. Off

Tng: Free Run

Total Power

No. 118260509-WMDO01
Page 85 of 216

Frequency v

Center Freq: 1.840000000 GHz
AvglHold: 100/100
Radio Std: None

Sweep 1.27 ms (1001 pts)

44.8 dBm

Frequency v
Center Freq: 1.962500000 GHz
AvglHold: 100/100
Radio Std: None

Center Frequency Settings

1 Graph

Scale/Div 10.0 dB

iCenter 1.96250 GHz
#Res BW 200.00 kHz

Transmit Freq Error
x dB Bandwidth

n e m?

Spectrum Analyzer 1 8+
|Occupied BW
KEYSIGHT Input RF

1 Graph

Scale/Div 10.0 dB

ICenter 1.98500 GHz
#Res BW 200.00 kHz

Occupled Bandwidth

17.861 MHz

Transmit Freq Error
x dB Bandwidth

INFE: Off

Ref Lvl Offset 40.87 dB
Ref Value 40.00 dBm

#Video BW 620.00 kHz" Span 40 MHz|

Sweep 1.27 ms (1001 pts)

Total Power 44.9 dBm

o of OBW Power 99.00 %
xdB

Jun 13, 2019
1:05:59 PM

Input Z: 50 Q
Corrections: Off
Freq Ref Int (S)
INFE: Off

Alten: 22 dB
Preamp. Off

Tng: Free Run
Gate: Off
#IF Gain: Low

Center Freq: 1.985000000 GHz
AvglHold: 100/100
Radio Std: None

Ref Lvl Offset 40.87 dB
Ref Value 40.00 dBm

#Video BW 620.00 kHz" Span 40 MHz|

Sweep 1.27 ms (1001 pts)

Total Power

f OBW Power
xdB

45.0 dBm

E‘ (ﬂ - Jun 13, 2019

1:08:16 PM
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No. 118260509-WMDO01
Page 86 of 216

KEYSIGHT Input RF Input Z: 50 Q Atten 228 Tng FreeRun  Center Freq 1 962500000 GHz
L 5 Corrections™ O Preamp: Off C AvglHoid: 1001100

Freq Ref Int (S) Radio Std None
INFE: Off

Ref Lvl Offset 40.87 dB

Scale/Div 10.0 dB Ref Value 50.00 dBm

Center 1.962500 GHz #Video BW 150,00 kHz*
#Res BW 51.000 kHz Sweep 16.7 ms (1001 pts)

Occupled Bandwidth

4.4634 MHz
Transmit Freq Error 509 kHz
x dB Bandwidth

Total Power 45.0 dBm

Jun 13, 2019
E‘ P - ? un5-1.4€F'l-,‘! —

Spectrum Analyzer 1 8+
|Occupied BW
KEYSIGHT Input RF Input Z: 500 tten 22 4B g Center Freq: 1.962500000 GHz
C Corections' OF  Preamp: OFf AvglHold: 100/100
Freq Ref Int (S) Radio Std None
INFE: Off
1w Ref Lvl Offset 40,87 dB
Scale/Div 10.0 dB Ref Value 40.00 dBm
300.00 kHz
Auto
Man

RBW Filter Type
Gaussian

Center 196250 GHz #Video BW 300.00 kHz*

Span 20 MHz|
#Res BW 100.00 kHz

Sweep 2.53 ms (1001 pts)

Occupled Bandwidth

8.9424 MHz
Transmit Freq Error
x dB Bandwidth

Total Power 44.9 dBm

o of OBW Power 99.00 %
xdB

E‘ (ﬂ - ) Jun13 2019

37 PM

Spectrum Analyzer 1 8+

|Occupied BW

KEYSIGHT Input RF Inpul Z: 50 Q Atten: 22 dB Tng FreeRun  Center Freq 1.962500000 GHz
Corrections: O Preamp: Off Gate: Off AvglHold: 1001100

Freq Ref Int (S) #IF Gain: Low Radio Std None
INFE: Off

Frequency v

1 Graph Ref Lvl Offset 40,87 dB

Scale/Div 10.0 dB Ref Value 40.00 dBm

[Center 1.96250 GHz #Video BW 470,00 kHz* Span 30 MHz|
#Res BW 150.00 kHz Sweep 1.67 ms (1001 pts)

Occupled Bandwidth
Total Power 44.9 dBm

f OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

E‘ (ﬂ - H 1:01‘..;7"PM
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KEYSIGHT Input RF
L

Scale/Div 10.0 dB

iCenter 1.96250 GHz
#Res BW 200.00 kHz

Transmit Freq Error
x dB Bandwidth

No. 118260509-WMDO01
Page 87 of 216

Input Z: 50 Q
Corrections: Off
Freq Ref Int (S)
INFE: Off

Alten: 22 dB
Preamp. Off

Tng: Free Run Center Freq: 1.962500000 GHz

AvglHold: 100/100
Radio Std: None

Ref Lvl Offset 40.87 dB
Ref Value 40.00 dBm

#Video BW 620.00 kHz"
Sweep 1.27 ms (1001 pts)

Total Power 44.9 dBm

) [ ) 7]

Spectrum
|Occupied BW
KEYSIGHT Input RF

1 Graph

Scale/Div 10.0 dB

ICenter 1.962500 GHz
#Res BW 51.000 kHz

Occupled Bandwidth

4.4799 MHz

Transmit Freq Error
x dB Bandwidth

acm

Analyzer1 | [PR

Frequency v
Input Z: 50 Q
Corrections: Off
Freq Ref Int (S)
INFE: Off

Alten: 22 dB
Preamp. Off

Center Freq: 1.962500000 GHz
AvglHold: 100/100
Radio Std: None

Center Frequency Settings

Ref Lvl Offset 40.87 dB
Ref Value 50.00 dBm

#Video BW 150.00 kHz" Span 10 MHz|

Sweep 16.7 ms (1001 pts)

Total Power 44.9 dBm

o of OBW Power 99.00 %
xdB

) Jun13 2019

56 PM

Port B, 64QAM/10.0MHz Channel Position M

Spectrum
|Occupied BW
KEYSIGHT Input RF

1 Graph

Scale/Div 10.0 dB

iCenter 1.96250 GHz
#Res BW 100.00 kHz

Transmit Freq Error
x dB Bandwidth

acm

Analyzer1 | [PR

Input Z: 50 Q
Corrections: Off
Freq Ref Int (S)
INFE: Off

Alten: 22 dB

Tng: Free Run
Preamp: Off i

Gate:
#IF Gain: Low

Center Freq: 1.962500000 GHz
AvglHold: 100/100
Radio Std: None

Ref Lvl Offset 40.87 dB
Ref Value 40.00 dBm

300.00 kHz
Auto
Man

#Video BW 300.00 kHz* Span 20 MHz|

Sweep 2.53 ms (1001 pts)

Total Power

f OBW Power
xdB

44.9 dBm
10.741 kHz
MHz

Jun 13, 2019
1:00:12 PM
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No. 118260509-WMDO1
88 of 216

Frequency v
KEYSIGHT Input RF InpulZ 500 Atten 22dB Center Freq: 1.962500000 GHz
L > Comections OF  Preamp Off C AvglHoid: 1001100 Center Frequency

Freq Ref: Int (S) Radio Std: None 500000 GHz
INFE: Off

Ref Lvl Offset 40.87 dB

Scale/Div 10.0 dB Ref Value 40.00 dBm

[Center 1.96250 GHz #Video BW 470,00 kHz*
#Res BW 150.00 kHz Sweep 1.67 ms (1001 pts)

Occupled Bandwidth

Total Power 44.9 dBm
Transmit Freq Error
x dB Bandwidth

Jun 13, 20
E‘ (ﬂ - ? #;E:saapm

Spectrum Analyzer 1 8+
|Occupied BW
KEYSIGHT Input RF Input Z 50 0 Atten: 22 dB g Center Freq: 1.962500000 GHz
C Corrections™ O Preamp: Off AvglHoid: 1001100 Center Frequency

Freq Ref Int (S) Radio Std None
INFE: Off

Frequency v

Settings

1 Graph Ref Lvl Offset 40,87 dB

Scale/Div 10.0 dB Ref Value 40.00 dBm

Center 196250 GHz #Video BW 620.00 kHz"

Span 40 MHz|
#Res BW 200.00 kHz

Sweep 1.27 ms (1001 pts)

17.854 MHz

Transmit Freq Error
x dB Bandwidth

Total Power 44.9 dBm

o of OBW Power 99.00 %
xdB

Jun 13, 2019
E‘ (ﬂ - ? ;J:Ia?Z PM

Spectrum Analyzer 1 0+

|Occupied BW

KEYSIGHT Input RF Input Z: 50 Q Atten 228 Tng FreeRun  Center Freq 1 962500000 GHz
Corrections™ O Preamp: Off Gate: OFf AvglHoid: 1001100
Freq Ref Int (S) #IF Gain: Low Radio Std None
NFE: Off

1Graph Ref Lvl Offset 40.87 dB

Scale/Div 10.0 dB Ref Value 50.00 dBm

Center 1.962500 GHz #Video BW 150,00 kHz" Span 10 MHz|
#Res BW 51.000 kHz Sweep 16.7 ms (1001 pts)

Occupled Bandwidth

4.4765 MHz Total Power 44.9 dBm

Transmit Freq Error -19.046 kHz f OBW Power
x dB Bandwidth 4.718 MHz xdB

Jun 13, 2019
E‘ P - ‘!2:‘57.1:F‘M —
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KEYSIGHT Input RF
L

Scale/Div 10.0 dB

iCenter 1.96250 GHz
#Res BW 100.00 kHz

Occupled Bandwidth
8.8430 MHz

Transmit Freq Error

x dB Bandwidth

acm

Spectrum
|Occupied BW
KEYSIGHT Input RF

1 Graph

Scale/Div 10.0 dB

iCenter 1.96250 GHz
#Res BW 150.00 kHz

Occupled Bandwidth
00 MHz

Transmit Freq Error

x dB Bandwidth

acm

Analyzer1 | [PR

No. 118260509-WMDO01
Page 89 of 216

Input Z: 50 Q
Corrections: Off
Freq Ref Int (S)
INFE: Off

Alten: 22 dB

Center Freq 1962500000 GHz
Preamp: Off

AvglHold: 100/100
Radio Std: None

Ref Lvl Offset 40.87 dB
Ref Value 40.00 dBm

300.00 kHz
Auto
Man
RBW Filter Type
Gaussian

#Video BW 300.00 kHz* Span 20 MHz|

Sweep 2.53 ms (1001 pts)

Total Power 44.9 dBm

) Jun13, 2019
H

1:00:59 PM

Frequency
Input Z: 50 O Atten: 22 dB
Comections: Off Preamp: Off
Freq Ref Int (S)
INFE: Off

Center Freq 1962500000 GHz
AvolHold: 1001100 (Center Frequency

Settings
Radio Std: None 500000 GHz

Ref Lvl Offset 40.87 dB
Ref Value 40.00 dBm

#Video BW 470.00 kHz* Span 30 MHz|

Sweep 1.67 ms (1001 pts)

Total Power 44.9 dBm

o of OBW Power 99.00 %
xdB

) Jun13, 2019

1:04:45 PM

Port B, 256 QAM/20.0MHz Channel Position M

Spectrum
|Occupied BW
KEYSIGHT Input RF

1 Graph

Scale/Div 10.0 dB

iCenter 1.96250 GHz
#Res BW 200.00 kHz

Occupled Bandwidth
17.

Transmit Freq Error
x dB Bandwidth

acm

Analyzer1 | [PR

Input Z: 50 O Atten: 22 dB
Corrections: Off
Freq Ref Int (S)
INFE: Off

Tng: Free Run
Preamp. Off Gate: Off
#IF Gain: Low

Center Freq: 1.962500000 GHz
AvglHold: 100/100
Radio Std: None

Ref Lvl Offset 40.87 dB
Ref Value 40.00 dBm

#Video BW 620.00 kHz"
Sweep 1.27 ms (1001 pts)

Total Power

f OBW Power
xdB

44.9 dBm

Jun 13, 2019
1:07:56 PM
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No. 118260509-WMDO1

Configuration NB-loT-Standalone-1C

-26dBc Occupied Bandwidth

Page 90 of 216

Occupied Bandwidth (KHz)

Modulation

Channel position B

Channel position M

Channel position T

QPSK 269.2

269.2

269.1

99% Occupied Bandwidth

Occupied Bandwidth (KHz)

Modulation

Channel position B

Channel position M

Channel position B

QPSK 193.10

193.96

192.61

Port B, QPSK Channel Position B

1 Graph
Scale/Div 10.0 dB

Center 1.9303000 GHz
#Res BW 3.3000 kHz

Occupled Bandwidth
193.10 kHz

Transmit Freq Error
x dB Bandwidth

f9~M?

Port B, QPSK Channel Position M

KEYSIGHT Input RF Input Z: 50 Q
pi

L =
INFE: Off

Scale/Div 10.0 dB

Center 1.9625000 GHz
#Res BW 3.3000 kHz

2 Metrics
Occupled Bandwi
1

Transmit Freq Error
x dB Bandwidth

f9~M?

ing ns: Off
F  Freq Ref. Int (S)

Center Freq: 1.930300000 GHz
AvglHokd: 100/100
Radio Std: None

Atten 228
Preamp Off

Tng: Free Run
Gate: Off
#IF Gain: Low

Ref Lvl Offset 40.87 dB
Ref Value 40.00 dBm

#Video BW 10.000 kHz*
Sweep 56.7 ms (1001 pts)

Total Power dBm

% of OBW Power
xdB

Jun 13,2019
1:23:46 PM |5

Center Freq: 1962500000 GHz
AvglHokd: 100/100
Radio Std: None

Atten 228
Preamp Off

Tng: Free Run
Gate: Off
#IF Gain: Low

Ref Lvl Offset 40.87 dB
Ref Value 45.00 dBm

#Video BW 10.000 kHz*
Sweep 56.7 ms (1001 pts)

Total Power

% of OBW Power
xdB

Jun 13,2019
1:2517PM |5

©Copyright. All rights reserved by CTTL.

Frequency v




No. 118260509-WMDO01
Page 91 of 216

v + Frequency B =
KEYSIGHT Input RF Input Z: 500 tten 22 4B Tng FreeRun  Center Freq: 1.994800000 GHz
L Comections” OFf  Preamp: Off Gate: Off Avg|Hold: 100/100
Freq Ref Int (S) #IF Gain: Low Radio Std' None
INFE: Off
1w Ref Lvl Offset 40,87 dB
Scale/Div 10.0 dB Ref Value 45.00 dBm

‘Center 1.9948000 GHz #Video BW 10.000 kHz" Span 500 kHz|
#Res BW 3.3000 kHz Sweep 56.7 ms (1001 pts)

Occupled Bandwidth
192.61 kHz Total Power

Transmit Freq Error - Hz % of OBW Power
x dB Bandwidth z xdB

Jun 13,2018
== "‘l (o - ? ;J;rz;r:.:a‘Pm

Configuration NB-loT-InBand-1C
-26dBc Occupied Bandwidth

Occupied Bandwidth (MHz)

Modulation Channel position B Channel position M Channel position T

QPSK - 9.282 -

99% Occupied Bandwidth

Occupied Bandwidth (MHz)
Modulation Channel position B Channel position M Channel position B
QPSK - 8.9415 -

Port B, QPSK/10.0MHz Channel Position M

Input Z: 50 O Atten: 22 dB Tng: Free Run Center Freq 1962500000 GHz
Comections: OF  Preamp: Off Gate: Off Avg|Hold: 100/100
F  Freq Ref. Int (S) #IF Gain: Low Radio Std None

Ref Lvl Offset 40.87 dB
Ref Value 50.00 dBm

(Center 1.96250 GHz #Video BW 300.00 kHz* Span 20 MHz|
#Res BW 100.00 kHz Sweep 2.53 ms (1001 pts)

2 Metnics

Occupled Bandwidth
8.9415 MHz Total Power 44.8 dBm

Transmit Freq Error - 9 z % of OBW Power
x dB Bandwidth 9 z xdB

o Jun 13,2019
= el ? 12917 PM &
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No. 118260509-WMDO01
Page 92 of 216

([IIEII\’

Configuration NB-loT-GuardBand-1C
-26dBc Occupied Bandwidth

Occupied Bandwidth (MHz)
Channel position M
9.646

Channel position T

Modulation Channel position B
QPSK -

99% Occupied Bandwidth

Occupied Bandwidth (MHz)
Channel position M
9.3956

Modulation Channel position B Channel position B

QPSK -

Port B, QPSK/10.0MHz Channel Position M
S Analyzer 1 A+

Occupied BW
InpulZ 500 Aten 2248 Tig FreeRun  Cenler Freq 1962500000 GHz
Conections OFf  Preamp Of Gate: OFf AvglHold: 100/100 Center Frequency  JERTIRY
#F Gain Low  Radio SId None 1.962500000 GHz

Freq Ref Int (S)
INFE: Off
Span
20.000 MHz

Ref Lvl Offset 40.87 dB
Ref Value 45.00 dBm
CF Step
2.000000 MHz

Q Frequency v

Span 20 MHz|

Center 1.96250 GHz #Video BW 300.00 kHz*
Sweep 2.53 ms (1001 pts)

#Res BW 100,00 kHz

2 Metrics v

‘Occupled Bandwidtt
9.3 MHz Total Power

Transmit Freq Error - z % of OBW Power
x dB Bandwidth z xdB

Jun 18, 2019
(W

== sl ? 1:30:13 PM | 5
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No. 118260509-WMDO01
Page 93 of 216

(ﬂl%l")

A.3 Spurious Emissions at Band Edge

A.3.1 Reference

FCC CFR 47 Part 2, Clause 2.1051
FCC CFR 47 Part 24, Clause 24.238 (b)
RSS-133, Clause 6.5

A.3.2 Method of measurement
The power of any emission outside of the authorized operating frequency ranges must be
attenuated below the transmitting power (P) by a factor of at least 43 + 10log(P) dB.

For MIMO mode configurations, the limit was adjusted with a correction of -6.02dB [10Log4] by
using the Measure and Add 10Log(N) dB technique according to FCC KDB 662911 D01 Multiple
Transmitter Output accounting for simultaneous transmission from antenna ports RF A,B,C and D.

According to FCC rules, in the 1 MHz bands immediately outside and adjacent to the frequency
block, a resolution bandwidth of at least one percent of the emission bandwidth of the fundamental
emission of the transmitter may be employed and a RBW of 1MHz for measurements of emissions >
1MHz away from the band edges. The limit was adjusted with -13.01dB [10Log(50/1000)] to
compensate for the reduce measurement bandwidth 50KHz for emission more than 1MHz away
from the band edges. For MIMO mode, the limit of -32.03dBm was used for emission more than
1MHz away from the band edges. For Non-MIMO mode, the limit of -26.01dBm was used for
emission more than 1MHz away from the band edges. Spectrum analyser detector was set as RMS.

A.3.3 Measurement limit
The power of any emission outside of the authorized operating frequency ranges must be
attenuated below the transmitting power (P) by a factor of at least 43 + 10log(P) dB.

A.3.4 Measurement result
Configuration GSM-1C-BE, GMSK

RBW Limit

Band Edge Frequency | Channel Bandwidth (KHz) (dBm)

Channel Position B

250KH : -13.
1930.0MHz >oKtz > >0
Channel Position T 250KHz 33 26.01
1990.0MHz . |
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Port A, Channel Position B

GSM/EDGE 1 Analyzer 2 Spectrum Analyzer 3

Spectrum.
GMSK Phase & Freq Emor L6 Occupied BW
KEYSIGHT Input RF InpulZ 500 Aiten: 10dB PNO
pling: DX

‘Comections: On Preamp: Off Gate: Off
Freq Ref Int (S) IF Gain: Low
NFE: Adaptive Sig Track: Off

Ref Lvl Offset 41.68 dB
Scale/Div 10 dB Ref Level 41.29 dBm

Start 1.929000 GHz #Video BW 10 kHz
#Res BW 3.3 kHz

1:11:06 PM

GSM/EDGE 1 Spectrum Analyzer 2 Spectrum Analyzer 3

GMSK Phase & Freq Emor [EICVETY Occupied BW

RL

Ref Lvl Offset 41.68 dB
Ref Level 20.37 dBm

Start 1.924000 GHz #Video BW 150 kHz
[#Res BW 51 kHz

1:11:59 PM

KEYSIGHT Input R Input Z 50 Q Atten 6 4B PNO: Best Wide
ol Corrections On  Preamp: Off Gate: OFF

Freq Ref Int (S) IF Gain: Low

NFE: Adaptive Sig Track: Off

No. 118260509-WMDO01
Page 94 of 216

&

Select Trace

Clear / Write
Trace Average

Max Hold

Min Hold

Normalize
Clear and Write

View
Blank

Background

Stop 1.931000 GHz,
#Sweep 10.0 s (1001 pts)

&

Select Trace

Clear / Write

Detector
Trace Average

Math
Max Hold

Tra
Min Hold Function

Normalize
Clear and Write

View
Blank

Background

( Trace Settings
Stop 1.929000 GHz, Table

#Sweep ~10.1 s (1001 pts)
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Port A, Channel Position T

GSM/EDGE 1 Spectrum Analyzer 2
GMSK Phase & Freq Emor [EICVETY
KEYSIGHT Input RF Input Z: 500

pling: Df ‘Comections: On
Freq Ref Int (S)
NFE: Adaptive

Spectrum Analyzer 3
Occupied BW
Atten” 10 dB PNO:
Preamp: Off Gate: Off
IF Gain: Low
Si

Ref Lvl Offset 41.68 dB

Scale/Div 10 dB Ref Level 41.29 dBm

Start 1.989000 GHz
#Res BW 3.3 kHz

#Video BW 10 kHz

GSM/EDGE 1

Spectrum Analyzer 2
GMSK Phase & Freq Emor L6
KEYSIGHT Input RF Inpul Z: 50 Q
pli

RL Corrections: On
Freq Ref Int (S)
NFE: Adaptive

Spectrum Analyzer 3
Occupied BW
Atten: 6 dB PNO: Best Wide
Preamp: Off Gate: Off
IF Gain: Low
Sig Track: Off

Ref Lvl Offset 41.68 dB
Ref Level 20.37 dBm

Start 1.991000 GHz
[#Res BW 51 kHz

#Video BW 150 kHz

est Wide

No. 118260509-WMDO01
Page 95 of 216

+ o

#Avg Type: Pawer (RMS

I Tz
Trig: Fros Run Select Trace

Clear / Write
Trace Average

Max Hold

Min Hold

Clear and Write

Normalize

View
Blank

Background
fPiargriby,

Stop 1.991000 GHz,
#Sweep 10.0 s (1001 pts)

+

#Avg Type: Pawer (RMS

I Tz
Trig: Fros Run Select Trace

Clear / Write

Detector
Trace Average

Math
Max Hold

Tra

Min Hold Function

Clear and Write

Normalize

View
Blank

Background

( Trace Settings
Table

Stop 1.996000 GHz,
#Sweep ~10.1 s (1001 pts)
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Configuration GSM-2C-BE, GMSK

No. 118260509-WMDO01
Page 96 of 216

Band Edge Frequency

Channel Bandwidth

RBW
(KHz)

Limit
(dBm)

Channel Position B
1930.0MHz

250KHz

3.3

-13.00

Channel Position T
1990.0MHz

250KHz

3.3

-26.01

Port A, Channel Position B

GSM/EDGE 1

Spectrum.
GMSK Phase & Freq Emor £/ E=T

KEYSIGHT Input RF

1 Spectrum
Scale/Div 10 dB

iStart 1.929000 GHz
#Res BW 3.3 kHz

GSM/EDGE 1

Spectrum.
GMSK Phase & Freq Emor £/ E=T

KEYSIGHT Input RF

1 Spectrum
Scale/Div 10 dB

iStart 1.924000 GHz

Analyzer 2

Spectrum Analyzer 3
Occupied BW
AAtten: 10 dB PNO: Best Wide
Preamp: Off Gi iff
IF Gain: Low
Sig Track: Off

Input Z: 50 O
Corrections: On
Freq Ref. Int (S)
NFE: Adaptive

Ref Lvl Offset 41.68 dB
Ref Level 41.29 dBm

b

#Video BW 10 kHz

Analyzer 2

Spectrum Analyzer 3
Occupied BW
Atten: 6 dB PNO: Best Wide
Preamp: Off Gi iff

Input Z: 50 O
Corrections: On
Freq Ref. Int (S)
NFE: Adaptive Sig Track: Off
Ref Lvl Offset 41.68 dB

Ref Level 20.37 dBm

#Video BW 150 kHz

+ to

#Avg Type: Power (RM

I T2
Trig: Free Run EEEEIUCES

Mkr1 1.93

i Clear / Write
Trace Average
Max Hold

Min Hold

Clear and Write

View
Blank

Background

Stop 1.931000 GHz,
#Sweep 10.0 s (1001 pts)

#Avg Type: Power (RM

I T2
Trig: Free Run EEEEIUCES

Clear / Write

Trace Average

Max Hold

Min Hold

Blank

Background

Stop 1.929000 GHz,
#Sweep ~10.1 s (1001 pts)
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Port A, Channel Position T

No. 118260509-WMDO01
Page 97 of 216

GSM/EDGE 1

Analyzer 2 ) Spectrum Analyzer 3 + Q

Spectrum
GMSK Phase & Freq Emor [EICVETY Occupied BW

KEYSIGHT '"WT‘“F
pl

1 Spectrum

Scale/Div 10 dB

Start 1.989000 GHz
#Res BW 3.3 kHz

GSM/EDGE 1

Input Z 50 Q Atten 10dB PNO' BestWide  #Avg Type: Pawer (RMS
Corrections On  Preamp: Off Gate: OFF Trig: Free Run

Freq Ref Int (S) IF Gain: Low

NFE: Adaptive Sig Track: Off

Select Trace

Ref Lvl Offset 41.68 dB

Clear / Write
Ref Level 41.29 dBm

Trace Average
Max Hold

Min Hold Function

Normalize
Clear and Write

View
Blank

Background

#Video BW 10 kHz Stop 1.991000 GHz,
#Sweep 10.0 s (1001 pts)

y 23,2018
1:21:48 PM

Analyzer 2 - Spectrum Analyzer 3 Q Marker

Spectrum
GMSK Phase & Freq Emor [EICVETY Occupied BW

Start 1.991000 GHz

Input Z: 500 Alten 6 dB PNO: BestWide  #Avg Type: Power (RMS
Corrections: On  Preamp: Off Gate: Off Trig: Free Run

Freq Ref. Int (S) IF Gain: Low

NFE: Adaptive Sig Track: Off

Select Marker

- Marker Frequency
Ref Lvl Offset 41.68 dB 1

Ref Level 20.37 dBm
Peak Search

Settings

NextPkLent | Marker
Function
:
Counter
Mkr—CF
Mkr—Ref Lvi

Next Pk Rigl Properties
nimum Pe:

#Video BW 150 kHz
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Configuration GSM+WCDMA-MIMO-MC-3-BE (1GSM, GMSK + 1WCDMA, 64QAM)
Band Edge Channel Bandwidth RBW | Limit
Frequency (KHz) | (dBm)
Channel Position B
1930.0MHz
Channel Position T

1990.0MHz

(W) 5.0MHz, (G) 250KHz | 3.3 | -19.02

(W) 5.0MHz, (G) 250KHz | 3.3 | -32.03

Port A, Channel Position B

GSM/EDGE 1 Spectrum Analyzer 2 Spectrum Analyzer 3 + Q Marker
GMSK Phase & Freq Emor ST Occupied BW
KEYSIGHT Input RF InputZ: 50 0 AAtten: 10 dB PNO: BestWide  #Avg Type: Power fRMSF
Corrections: On Preamp: Off Gate: Off Trig: Free Run
RF [Freq Ref. Int (S) IF Gain: Low
NFE: Adaptive Sig Track: Off

Select Marker

1 Spectrum Ref Lvl Offset 41.68 dB

Scale/Div 10 dB Ref Level 41.29 dBm

-
NextPkLeft [ Marker
Function
n
Counter
Marker Delta
Mkr—CF

irch
Mir—Ref Lvi

iStart 1.929000 GHz #Video BW 10 kHz
#Res BW 3.3 kHz

GSM/EDGE 1 Spectrum Analyzer 2 Spectrum Analyzer 3 Q Marker
GMSK Phase & Freq Emor ST Occupied BW
KEYSIGHT Input RF Input Z: 500 Atten: 6 dB PNO: BestWide  #Avg Type: Power fRMSF
Corrections: On Preamp: Off Gate: Off Trig: Free Run
RF [Freq Ref. Int (S) IF Gain: Low
NFE: Adaptive Sig Track: Off

Select Marker

1 Spectrum Ref Lvl Offset 41.68 dB Mkr1 1.9

Scale/Div 10 dB Ref Level 20.37 dBm

-
e

Search

Counter

Mkr—CF

Mk f Lvl

iStart 1.924000 GHz #Video BW 150 kHz

Port A, Channel Position T
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GSM/EDGE 1

‘GMSK Phase & Freq Emor

KEYSIGHT |"D'JT‘HF
pli

Scale/Div 10 dB

Start 1.989000 GHz
#Res BW 3.3 kHz

GSM/EDGE 1

‘GMSK Phase & Freq Emor

KEYSIGHT it &6
Ein

Start 1.991000 GHz
[#Res BW 51 kHz

GSM/EDGE 1
‘GMSK Phase & Freq Emor

KEYSIGHT |"D'JT‘HF
pli

1 Graph

Scale/Div 10.0 dB

Center 1.9911150 GHz
#Res BW 1.0000 kHz

2 Metrics

Total Channel Power

Total Power Speciral Density

Spectrum
Swept SA

Spectrum
Swept SA

Spectrum Analyzer 2
Swept SA

No. 118260509-WMDO01
Page 99 of 216

Analyzer 2 Spectrum Analyzer 3 Q
Occupied BW + E
Atten” 10 dB PNO: BestWide  #Avg Type: Power (RMS
Preamp. Off Gate: Off Trig: Free Run
IF Gain: Low
Sig Track: Off

Input Z: 50 Q
Corrections: On
Freq Ref Int (S)
NFE: Adaptive

Select Marker
Marker 1

Ref Lvl Offset 41.68 dB
Ref Level 41.29 dBm

Next Pk Right Properties
Next Pk Left || Marker
Function
~
Counter
Mkr—CF
Mkr—Ref Lvi

#Video BW 10 kHz

Analyzer 2 Spectrum Analyzer 3

Channel Power
Atten: 6 dB PNO: BestWide  #Avg Type: Power (RMS
Preamp. Off Gate: Off AvglHokd: 71100
IF Gain: Low Trig: Free Run
Sig Track: Off

Input Z: 50 Q
Corrections: On
Freq Ref Int (S)
NFE: Adaptive

Select Trace

Ref Lvl Offset 41.68 dB

Clear / Write
Ref Level 20.37 dBm

Detector
Trace Average

Math
Max Hold

Trace
Min Hold Function

Normalize

Blank

Background

#Video BW 150 kHz* Stop 1.996000 GHz,

#Sweep ~10.1 s (1001 pts)

Spectrum Analyzer 3
Channel Power

Input Z 50 0 Atten: 14 dB Tng: Free Run
Comrections: On  Preamp: Off Gate: Off
FreqRef Int (S)  #PNO: Fast #IF Gain: Lt
NFE: Adaptive

Center Freq 1981115000 GHz
AvglHokd: 18/100
Radio Std: None

Settings

Ref Lvl Offset 41.68 dB
Ref Value 30.00 dBm

ST T P P RS e S RS W e —

#Video BW 3.0000 kHz* Span 1.5 MHz|

Sweep 1.85s (1001 pts)

dBm / 1.00 MHz

-83.19 dBmHz

The channel power of 1MHz for 1991.115MHz is -23.19dBm, which is within the limit of -19.02dBm.
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Configuration GSM+WCDMA-MIMO-MC-4-BE (2GSM, GMSK +1WCDMA, 64QAM)
Band Edge Channel Bandwidth RBW | Limit
Frequency (KHz) | (dBm)
Channel Position B
1930.0MHz
Channel Position T

1990.0MHz

(W) 5.0MHz, (G) 250KHz | 3.3 | -19.02

(W) 5.0MHz, (G) 250KHz | 3.3 | -32.03

Port A, Channel Position B

GSM/EDGE 1 Spectrum Analyzer 2 Spectrum Analyzer 3 + Q Marker
GMSK Phase & Freq Emor ST Occupied BW
KEYSIGHT Input RF InputZ: 50 0 AAtten: 10 dB PNO: BestWide  #Avg Type: Power fRMSF
Corrections: On Preamp: Off Gate: Off Trig: Free Run
RF [Freq Ref. Int (S) IF Gain: Low
NFE: Adaptive Sig Track: Off

Select Marker

1 Spectrum Ref Lvl Offset 41.68 dB

Scale/Div 10 dB Ref Level 41.29 dBm

-
NextPkLeft [ Marker
Function
n
Counter
Marker Delta
Mkr—CF
1 f Lvl
iStart 1.929000 GHz #Video BW 10 kHz
#Res BW 3.3 kHz

GSM/EDGE 1 Spectrum Analyzer 2 Spectrum Analyzer 3 Q Marker
GMSK Phase & Freq Emor ST Occupied BW
KEYSIGHT Input RF Input Z: 500 Atten: 6 dB PNO: BestWide  #Avg Type: Power fRMSF
Corrections: On Preamp: Off Gate: Off Trig: Free Run
RF [Freq Ref. Int (S) IF Gain: Low
NFE: Adaptive Sig Track: Off

Select Marker

1 Spectrum Ref Lvl Offset 41.68 dB

Scale/Div 10 dB Ref Level 20.37 dBm

-
e

Search

Counter

Mkr—CF

iStart 1.924000 GHz #Video BW 150 kHz
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