GHT Input RF

Scale/Div 10.0 dB

Center 2.155 GHz
#Res BW 200.00 kHz

2 Metnics.

Occupied Bandwidth

17.897 MHz

Transmit Freq Error
x dB Bandwidth

T~ M ?

No0.118Z61058-WMDO02
Page590f233

Input Z- 50 0 20dB Tng: Free Run
Corrections: Off Preamp: Off Gale: Off
FreqRef:Int(S)  pW Path Standard #IF Gain' Low
NFE: Adaptive

Center Freq: 2.155000000 GHz
AvglHokd >10/10
Radio Std: None

Ref Lvl Offset 41.77 dB
Ref Value 55.13 dBm

Restart Max Hold

#Video BW 620.00 kHz
Sweep Time 1.00 ms (1001 pts)

Total Power

% of OBW Power
xdB

56.4 dBm

-21.068 kHz
19.25 MHz

Jul 04, 2018
5:06:01 PM

Port B, QPSK 20.0M Channel position T

Spectrum Analyzer

Occupied BW

KEYSIGHT Input RF
LG

Coupling
Aign: Auto

1 Graph
Scale/Div 10.0 dB

Center 2.19 GHz
#Res BW 200.00 kHz

2 Metnics.

Occupied Bandwidth

17.884 MHz

Transmit Freq Error
x dB Bandwidth

T~ M ?

Input Z- 50 0 \Atten: 20 dB Tng: Free Run
Corrections: Off Preamp: Off Gale: Off
FreqRef:Int(S)  pW Path Standard #IF Gain' Low
NFE: Adaptive

Center Freq: 2.190000000 GHz
AvglHokd >10/10
Radio Std: None

Ref Lvl Offset 41.77 dB
Ref Value 55.13 dBm

Restart Max Hold

#Video BW 620.00 kHz Span 30 MHz

Sweep Time 1.00 ms (1001 pts)

Total Power

% of OBW Power
xdB

56.3 dBm

99
-26.00 dB

-29.355 kHz

Jul 04, 2018
5:05:10 PM

Port B, 16QAM 5.0M Channel Position M

Spectrum Analyzer
Occupied BW
KEYSIGHT \nputIRF

L m Coupling: DC

Align: Auto

1 Graph
Scale/Div 10.0 dB

Center 2.155 GHz
#Res BW 51.000 kHz

2 Metnics.

Occupied Bandwidth

4.4791 MHz

Transmit Freq Error
x dB Bandwidth

S d?

Input Z- 50 0 20dB Tng: Free Run
Corrections: Off Preamp: Off Gale: Off
FreqRef:Int(S)  pW Path Standard #IF Gain' Low
NFE: Adaptive

Center Freq: 2.155000000 GHz
AvglHokd >10/10
Radio Std: None

Ref Lvl Offset 41.77 dB
Ref Value 55.13 dBm

Restart Max Hold

#Video BW 150.00 kHz Span 7.5 MHz

Sweep Time 3.80 ms (1001 pts)

Total Power

% of OBW Power
xdB

56.8 dBm

-17.006 kHz
4.793 MHz

Jul 04, 2018
4:19:39 PM

©Copyright. All rights reserved by CTTL.



Input Z- 50 0
Corrections: Off
Freq Ref: Int (5)
NFE: Adaptive

GHT Input RF

No0.118Z61058-WMDO02
Page600f233

20dB Tng: Free Run
Preamp: Off Gale: Off
MW Path: Standard #IF Gain® Low

Center Freq: 2.155000000 GHz
AvglHokd >10/10
Radio Std: None

Ref Lvl Offset 41.77 dB

Scale/Div 10.0 dB

Center 2.155 GHz
#Res BW 51.000 kHz

2 Metnics.

Occupied Bandwidth
4.4855 MHz

Transmit Freq Error
x dB Bandwidth

Jul 04, 2018
4:25:30 PM

T~ M ?

Port B , 256QAM 5.0M Channel Position M

Spectrum Analyzer

Occupied BW

KEYSIGHT Input RF
LG

Input Z- 50 0
Coupling
Aign' Auto Freq Ref: Int (S)
NFE: Adaptive
1 Graph

Scale/Div 10.0 dB

Center 2.155 GHz
#Res BW 51.000 kHz

2 Metnics.

Occupied Bandwidth
4.4928 MHz

Transmit Freq Error
x dB Bandwidth

-17.484 kHz
4.822 MHz

Jul 04, 2018
4:27:21 PM

T~ M ?

#Video BW 150.00 kHz

-17.791 kHz
4.817 MHz

Alten: 20 dB
Corrections: Off Preamp: Off
MW Path: Standard #IF Gain® Low

#Video BW 150.00 kHz

Ref Value 55.13 dBm

Restart Max Hold

Span 7.5 MHz
Sweep Time 3.80 ms (1001 pts)

Total Power

% of OBW Power
xdB

55.9 dBm

Tng: Free Run
Gate: Off

Center Freq: 2.155000000 GHz
AvglHokd >10/10
Radio Std: None

Ref Lvl Offset 41.77 dB
Ref Value 55.13 dBm

Restart Max Hold

Span 7.5 MHz
Sweep Time 3.80 ms (1001 pts)

Total Power

% of OBW Power
xdB

55.7 dBm

99
-26.00 dB

Port B, 16QAM 10.0M Channel Position M

Spectrum Analyzer
Occupied BW
KEYSIGHT \nputIRF

L m Coupling: DC

Align: Auto

Input Z- 50 0

Freq Ref: Int (5)
NFE: Adaptive

1 Graph
Scale/Div 10.0 dB

Center 2.155 GHz
#Res BW 100.00 kHz

2 Metnics.

Occupied Bandwidth
8.9661 MHz

Transmit Freq Error
x dB Bandwidth

-21.391 kHz
MHz

Jul 04, 2018
4:47:02 PM

S d?

Corrections: Off Preamp: Off
MW Path: Standard #IF Gain® Low

#Video BW 300.00 kHz

20dB Tng: Free Run

Gate: Off

Center Freq: 2.155000000 GHz
AvglHokd >10/10
Radio Std: None

Ref Lvl Offset 41.77 dB
Ref Value 55.13 dBm

Restart Max Hold

Span 15 MHz,
Sweep Time 1.47 ms (1001 pts)

Total Power

% of OBW Power
xdB

57.8 dBm

©Copyright. All rights reserved by CTTL.



Input Z- 50 0
Corrections: Off
Freq Ref: Int (5)
NFE: Adaptive

GHT Input RF

No0.118Z61058-WMDO02
Page610f233

20dB Tng: Free Run
Preamp: Off Gale: Off
MW Path: Standard #IF Gain® Low

Center Freq: 2.155000000 GHz
AvglHokd >10/10
Radio Std: None

Ref Lvl Offset 41.77 dB

Scale/Div 10.0 dB

Center 2.155 GHz
#Res BW 100.00 kHz

2 Metnics.

Occupied Bandwidth
8.9650 MHz

Transmit Freq Error
x dB Bandwidth

Jul 04, 2018
4:50:12 PM

T~ M ?

Port B , 256QAM 10.0M Channel Position M

Spectrum Analyzer

Occupied BW

KEYSIGHT Input RF
LG

Input Z- 50 0
Corrections: Off
Freq Ref: Int (5)
NFE: Adaptive

Coupling
Align: Auto
1 Graph

Scale/Div 10.0 dB

Center 2.155 GHz
#Res BW 100.00 kHz

2 Metnics.

Occupied Bandwidth
8.9646 MHz

Transmit Freq Error
x dB Bandwidth

Jul 04, 2018
4:51:02 PM

T~ M ?

-14.539 kHz
9.652 MHz

Alten: 20 dB

#Video BW 300.00 kHz

Ref Value 55.13 dBm

Restart Max Hold

#Video BW 300.00 kHz

Sweep Time 1.47 ms (1001 pts)

Total Power

% of OBW Power
xdB

Tng: Free Run
Preamp: Off Gale: Off
MW Path: Standard #IF Gain® Low

Center Freq: 2.155000000 GHz
AvglHokd >10/10
Radio Std: None

Ref Lvl Offset 41.77 dB
Ref Value 55.13 dBm

Restart Max Hold

Span 15 MHz,
Sweep Time 1.47 ms (1001 pts)

Total Power

% of OBW Power
xdB

Port B, 16QAM 15.0M Channel Position M

Spectrum Analyzer
Occupied BW
KEYSIGHT \nputIRF

L m Coupling: DC

Align: Auto

Input Z- 50 0

Freq Ref: Int (5)
NFE: Adaptive

1 Graph
Scale/Div 10.0 dB

Center 2.155 GHz
#Res BW 150.00 kHz

2 Metnics.

Occupied Bandwidth
13.444 MHz

-10.404 kHz
14.36 MHz

Transmit Freq Error
x dB Bandwidth

Jul 04, 2018
5:00:54 PM

S d?

Corrections: Off Preamp: Off
MW Path: Standard #IF Gain® Low

#Video BW 470.00 kHz

20dB Tng: Free Run

Gate: Off

Center Freq: 2.155000000 GHz
AvglHokd >10/10
Radio Std: None

Ref Lvl Offset 41.77 dB
Ref Value 55.13 dBm

Restart Max Hold

Span 22 MHz,
Sweep Time 1.00 ms (1001 pts)

Total Power

% of OBW Power
xdB

58.0 dBm

©Copyright. All rights reserved by CTTL.



No0.118Z61058-WMDO02
Page620f233

GHT Input RF Input Z- 50 0 20dB Tng: Free Run Center Freq: 2.155000000 GHz
Corrections: Of  Preamp: Off Gate: Off AvglHokd >10/10
FreqRef Int(S)  pW Path: Standard #IF Gain' Low  Radio Sid: None
NFE: Adaptive

Ref Lvl Offset 41.77 dB
Scale/Div 10.0 dB Ref Value 55.13 dBm

Restart Max Hold

Center 2.155 GHz #Video BW 470.00 kHz Span 22 MHz,
#Res BW 150.00 kHz Sweep Time 1.00 ms (1001 pts)

2 Metnics.

Occupied Bandwidth
13.430 MHz Total Power 56.6 dBm

Transmit Freq Error -21.634 kHz % of OBW Power
x dB Bandwidth 14.40 MHz xdB

Ml ki
Port B , 256QAM 15.0M Channel Position M

Spectrum Analyzer
Occupied BW
KEYSIGHT \mut RF Input Z 50 0 Alten” 20 dB Tng: Free Run Center Freq 2 155000000 GHz
0 Coupling Corrections: Of  Preamp: OFf Gate: Off AvglHokd >10/10
m Nign: Auto FreqRef: Int(S) W Path: Standard #IF Gain: Low Radio Std None
NFE: Adaptive

1 Graph

Ref Lvl Offset 41.77 dB
Scale/Div 10.0 dB Ref Value 55.13 dBm

Restart Max Hold

Center 2.155 GHz ) #Video BW 470.00 kHz
#Res BW 150.00 kHz Sweep Time 1.00 ms (1001 pts)

2 Metnics.

Occupied Bandwidth
13.443 MHz Total Power 56.4 dBm

Transmit Freq Error -16.197 kHz % of OBW Power 99
x dB Bandwidth 14.43 MHz xdB -26.00 dB

Jul 04, 2018
L] q (ﬂ - ? ﬁ‘fﬂEd;PM ¥

Port B, 16QAM 20.0M Channel Position M

Spectrum Analyzer
Occupied BW
KEYSIGHT Input RF InputZ 50 0 20dB Tng FreeRun  Center Freq 2 155000000 GHz
0 Coupling DC Corrections: Of  Preamp: OFf Gate: Off AvglHokd >10/10
m Align: Auto FreqRef: Int(S) W Path: Standard #IF Gain: Low Radio Sid: None
NFE: Adaptive
122D Ref Lvl Offset 41.77 dB
Scale/Div 10.0 dB Ref Value 55.13 dBm

Restart Max Hold

Center 2.155 GHz #Video BW 620.00 kHz Span 30 MHz,
#Res BW 200.00 kHz Sweep Time 1.00 ms (1001 pts)

2 Metnics.

Occupied Bandwidth
17.896 MHz Total Power 57.2dBm

Transmit Freq Error -29.038 kHz % of OBW Power
x dB Bandwidth 19.08 MHz xdB

] Jul 04, 2018
q (ﬂ - ? 5“:‘0733‘PM

©Copyright. All rights reserved by CTTL.



Input Z- 50 0

Coupling: DC
Aign: Auto

Corrections: Off
FreqRef: Int(S)  pW Path: Standard #IF Gain: Low

NFE: Adaptive

Center 2.155 GHz
#Res BW 200.00 kHz

2 Metnics.

Occupied Bandwidth
17.895 MHz

Transmit Freq Error
x dB Bandwidth

29~ M?

Alten: 20 dB
Preamp: Off

Tng: Free Run
Gate: Off

Center Freq: 2.155000000 GHz
AvglHokd >10/10
Radio Std None

Ref Lvl Offset 41.77 dB
Ref Value 55.13 dBm

#Video BW 620.00 kHz

Jul 04, 2018
5:08:13PM >

Input Z- 50 0
Corrections: Off

NFE: Adaptive

Center 2.155 GHz
#Res BW 200.00 kHz

2 Metnics.

Occupied Bandwidth
17.902 MHz

Transmit Freq Error
x dB Bandwidth

29~ M?

Alten: 20 dB
Preamp: Off
FreqRef: Int(S)  pW Path: Standard #IF Gain: Low

Span 30 MHz,
Sweep Time 1.00 ms (1001 pts)

Total Power

% of OBW Power
xdB

56.5 dBm

Tng: Free Run
Gate: Off

Center Freq: 2.155000000 GHz
AvglHokd >10/10
Radio Std None

Ref Lvl Offset 41.77 dB
Ref Value 55.13 dBm

#Video BW 620.00 kHz

-13.660 kHz
19.18 MHz

Jul 04,2018
5:08:57 PM >

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

Span 30 MHz,
Sweep Time 1.00 ms (1001 pts)

Total Power

% of OBW Power
xdB

No0.118261058-WMDO02

Trace Average
Max Hold

Min Hold

Restart Max Hold

Clear / Write
Trace Average
Max Hold

Min Hold

Restart Max Hold

Page630f233

Antenna

Occupied Bandwidth (MHz)

Modulation /
Bandwidth

Channel Position B

Channel Position M

Channel Position T

QPSK/
5.0 MHz

4.74

4.74

4.72

QPSK/
10.0 MHz

9.51

9.54

9.53

QPSK/
15.0 MHz

14.31

14.30

14.26

QPSK/
20.0 MHz

19.06

19.06

18.44

©Copyright. All rights reserved by CTTL.




99% Occupied Bandwidth

No0.118261058-WMDO02

Page640f233

Occupied Bandwidth (MHz)

Modulation /

Antenna
Bandwidth

Channel Position B

Channel Position M

Channel Position T

QPSK/

5.0 MHz 4.471 4.473 4.465
QPSK/
B 10.0 MHz 8.947 8.938 8.938
QPSK/
15.0 MHz 13.457 13.437 13.432
QPSK/
20.0 MHz 17.889 17.865 17.860
Port B, QPSK 5.0M Channel position B

Spectrum Analyzer 1
Occupied BW
KEYSIGHT nput RF

Coupling. DC
L G mign auo

Scale/Div 10.0 dB

Center 2.113 GHz
#Res BW 51.000 kHz

2 Metnics

Occupied Bandwidth

4.4705 MHz

Transmit Freq Error
x dB Bandwidth

=9~ ?

Port B, QPSK 5.0M Channel

Center 2.145 GHz
#Res BW 51.000 kHz

2 Metnics

Occupied Bandwidth

4.4727 MHz

Transmit Freq Error
x dB Bandwidth

=9~ ?

] +

Input Z- 50 Q
Corrections: OFf

Alten: 20 dB

Preamp: Off Gale: Off

FraqRef Int(S) W Palh Standard #IF Gain® Low

INFE: Adaptive

Ref Lvl Offset 41.77 dB
Ref Value 43.77 dBm

#Video BW 150.00 kHz

-12.530 kHz

4.743 MHz xdB

Jul 05, 2018
1:1503PM >

position M

Input Z- 50 Q
Corrections: OFf

Alten: 20 dB

Preamp: Off Gale: Off

FraqRef Int(S) W Palh Standard #IF Gain® Low

INFE: Adaptive

Ref Lvl Offset 41.77 dB
Ref Value 51.77 dBm

#Video BW 150.00 kHz*

-13.429 kHz

4739 MHz xdB

Jul 20, 2018
3:53:05PM >

Tnig: Free Run

Total Power
% of OBW Power

Tnig: Free Run

Total Power
% of OBW Power

‘Center Freq: 2. 112500000 GHz
AvglHold:>10/10
Radio Std- None

Trace Average
Max Hold

Min Hold

Span 7.5 MHz
Sweep Time 3.80 ms (1001 pts)

§5.8 dBm
99.00 %

Center Freq: 2.145000000 GHz
Avg|Hoid > 1010
Radio Std: None

Trace Average
Max Hold

Min Hold

Span 10 MHz
Sweep Time 5.00 ms (1001 pts)

©Copyright. All rights reserved by CTTL.




No0.118Z61058-WMDO02
Page650f233

Port B, QPSK 5.0M Channel position T

KEYSIGHT ot i
Coupling: DC
L GO aign i

1 Graph
Scale/Div 10.0 dB

#Res BW 51.000 kHz

2 Metnics.

Occupied Bandwidth

4.4653 MHz

Transmit Freq Error
x dB Bandwidth

acm?

Input Z: 50 O Aften: 20 dB Trig: Free Run
Corrections: Of  Preamp: Off Gate: Off
Freq Ref. Int(S) W Path: Standard #F Gain: Low
NFE: Adaplive

‘Center Freq: 2.177500000 GHz
Avg|Hold:=1010
Radio Std: None

Ref Lvl Offset 41.77 dB Trace Average

Ref Value 51.77 dBm
Max Hold

Min Hold

#Video BW 150.00 kHz* Span 10 MHz

Sweep Time 5.00 ms (1001 pts)

Total Power 54.9 dBm

% of OBW Power
xdB

-16.102 kHz
4.724 MHz

Jul 20, 2018
3:5405PM >

Port B, QPSK 10.0M Channel position B

KEYSIGHT ot i
Coupling: DC
L G2 mign o

1 Graph
Scale/Div 10.0 dB

Center 2.115 GHz
#Res BW 100.00 kHz

2 Metnics.

Occupied Bandwidth

8.9473 MHz

Transmit Freq Error
x dB Bandwidth

==

Input Z: 50 O Aften: 20 dB Trig: Free Run
Corrections: Of  Preamp: Off Gate: Off
Freq Ref. Int(S) W Path: Standard #F Gain: Low
NFE: Adaplive

‘Center Freq: 2.115000000 GHz
Avg|Hold:=1010
Radio Std: None

Ref Lvl Offset 41.77 dB
Ref Value 49.77 dBm

Restart Max Hold

#Video BW 300.00 kHz Span 15 MHz

Sweep Time 1.47 ms (1001 pts)

Total Power 56.3 dBm

% of OBW Power
xdB

-15.193 kHz
9.507 MHz

Jul 05, 2018
1:20:50 PM 3

Port B, QPSK 10.0M Channel position M

KEYSIGHT ot i
Coupling: DC
L GO aign i

1 Graph
Scale/Div 10.0 dB

Center 2.145 GHz
#Res BW 100.00 kHz

2 Metnics.

Occupied Bandwidth

8.9381 MHz

Transmit Freq Error
x dB Bandwidth

acm?

Input Z: 50 O Aften: 20 dB Trig: Free Run
Corrections: Of  Preamp: Off Gate: Off
Freq Ref. Int(S) W Path: Standard #F Gain: Low
NFE: Adaplive

‘Center Freq: 2.145000000 GHz
Avg|Hold:=1010
Radio Std: None

Ref Lvl Offset 41.77 dB
Ref Value 45.00 dBm

Restart Max Hold

e s ad bt

#Video BW 300.00 kHz* Span 20 MHz

Sweep Time 2,53 ms (1001 pts)

Total Power §5.7 dBm

% of OBW Power
xdB

Jul 20, 2018
32541PM 3

©Copyright. All rights reserved by CTTL.



No0.118Z61058-WMDO02
Page660f233

Port B, QPSK 10.0M Channel position T

KEYSIGHT euc i -
L m Coupling: DC

Aign: Auto

1 Graph
Scale/Div 10.0 dB

Center 2.175 GHz
#Res BW 100.00 kHz

2 Metnics.

Occupied Bandwidth
8.9378 MHz

Transmit Freq Error
x dB Bandwidth

ael?

Input Z: 50 O
Corrections: Off
Freq Ref. Int (S)
NFE: Adaplive

-17.583 kHz

Amplitude
Aften: 20 dB Trig: Free Run
Preamp: Off Gate: Off Ref Value
MW Path: Standard #F Gain: Low 51.77 dBm

‘Center Freq: 2.175000000 GHz
Avg|Hold:=1010
Radio Std: None

Ref Lvl Offset 41.77 dB
Ref Value 51.77 dBm

#Video BW 300.00 kHz* Span 20 MHz

Sweep Time 2,53 ms (1001 pts)

Total Power

% of OBW Power

9.534 MHz xdB

Jul 20, 2018
32T:37TPM 3

Port B, QPSK 15.0M Channel position B

KEYSIGHT eut i -
L m Coupling: DC

Aign: Auto

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

Aften: 20 dB Trig: Free Run
Preamp: Off Gate: Off
MW Path: Standard #F Gain: Low

‘Center Freq: 2.117500000 GHz
Avg|Hold:=1010
Radio Std: None

Trace Type
Clear / Write

NFE: Adaplive

1 Graph
Scale/Div 10.0 dB

Center 2.118 GHz
#Res BW 150.00 kHz

2 Metnics.

Occupied Bandwidth
13.457 MHz

Transmit Freq Error
x dB Bandwidth

Sl ?

Ref Lvl Offset 41.77 dB Trace Average

Ref Value 49.77 dBm
Max Hold

Min Hold

Restart Max Hold

#Video BW 470.00 kHz Span 22 MHz,

Sweep Time 1,00 ms (1001 pts)

Total Power

% of OBW Power
xdB

56.8 dBm

-2.865 kHz
14.31 MHz

Jul 05, 2018
1:22:04PM 3

Port B, QPSK 15.0M Channel position M

KEYSIGHT euc i -
L m Coupling: DC

Aign: Auto

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

Aften: 20 dB Trig: Free Run
Preamp: Off Gate: Off
MW Path: Standard #F Gain: Low

‘Center Freq: 2.145000000 GHz
Avg|Hold:=1010
Radio Std: None

NFE: Adaplive

1 Graph
Scale/Div 10.0 dB

[P

Center 2.145 GHz
#Res BW 150.00 kHz

2 Metnics.

Occupied Bandwidth
13.437 MHz

Transmit Freq Error
x dB Bandwidth

ael?

-8.336 kHz
14.30 MHz

Ref Lvl Offset 41.77 dB Trace Average

Ref Value 51.77 dBm
Max Hold

Min Hold

Restart Max Hold

#Video BW 470.00 kHz* Span 30 MHz,

Sweep Time 1,67 ms (1001 pts)

Total Power

% of OBW Power
xdB

§6.1dBm

Jul 20, 2018
32926 PM 3

©Copyright. All rights reserved by CTTL.



No0.118Z61058-WMDO02
Page670f233

Port B, QPSK 15.0M Channel position T

KEYSIGHT Input RF InputZ: 50Q

L m Coupling: DC

Aign: Auto
NFE: Adaplive

1 Graph
Scale/Div 10.0 dB

#Res BW 150.00 kHz

2 Metnics.

Occupied Bandwidth
13.432 MHz

Transmit Freq Error
x dB Bandwidth

@[l

KEYSIGHT Input RF InputZ: 50Q

L m Coupling: DC

Aign: Auto

Corrections: Of  Preamp: Off
Freq Ref: Int (S)

Corrections: Of  Preamp: Off
Freq Ref: Int (S)

Center Freq: 2.172500000 GHz
Avg|Hold:>10M10
Radio Std: None

Trig: Free Run
Gate: Off
MW Path: Standard #F Gain: Low

Atten: 20 dB

Ref Lvl Offset 41.77 dB Trace Average

Ref Value 51.77 dBm
Max Hold

Min Hold

Span 30 MHz

#Video BW 470.00 kHz*
Sweep Time 1,67 ms (1001 pts)

Total Power 55.8 dBm

% of OBW Power
xdB

? Jul 20, 2018
3:30:55PM

‘Center Freq: 2.120000000 GHz
Avg|Hold:=1010
Radio Std: None

Trig: Free Run
Gate: Off
MW Path: Standard #F Gain: Low

Atten: 20 dB

NFE: Adaplive

1 Graph
Scale/Div 10.0 dB

Center 2.12 GHz
#Res BW 200.00 kHz

2 Metnics.

Occupied Bandwidth
17.889 MHz

Transmit Freq Error
x dB Bandwidth

==

-34.349 kHz
19.06 MHz

Ref Lvl Offset 41.77 dB
Ref Value 49.77 dBm

Restart Max Hold

#Video BW 620.00 kHz
Sweep Time 1,00 ms (1001 pts)

Total Power 56.8 dBm

% of OBW Power
xdB

? Jul 05, 2018
1:27:33PM 3

Port B, QPSK 20.0M Channel position M

KEYSIGHT Input RF Input Z: 50

L m Coupling: DC

Aign: Auto

Corrections: Of  Preamp: Off
Freq Ref: Int (S)

‘Center Freq: 2.145000000 GHz
Avg|Hold:=1010
Radio Std: None

Trig: Free Run
Gate: Off
MW Path: Standard #F Gain: Low

1] Atten: 20 dB

NFE: Adaplive

1 Graph
Scale/Div 10.0 dB

Center 2.145 GHz
#Res BW 200.00 kHz

2 Metnics.

Occupied Bandwidth
17.865 MHz

Transmit Freq Error
x dB Bandwidth

@[l

Ref Lvl Offset 41.77 dB
Ref Value 51.77 dBm

Restart Max Hold

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

Total Power §5.3dBm

% of OBW Power
xdB

? Jul 20, 2018
3:3209PM >

©Copyright. All rights reserved by CTTL.



Port B, QPSK 20.0M Channel position T

Input Z: 50 O Aften: 20 dB Trig: Free Run
Corrections: Of  Preamp: Off Gate: Off
Freq Ref Int (S) W Path' Standard #F Gain' Low

NFE: Adaplive

KEYSIGHT ot i
Coupling: DC
L G aigmo

1 Graph Ref Lvl Offset 41.77 dB
Ref Value 51.77 dBm

Scale/Div 10.0 dB

Center 2.17 GHz #Video BW 620.00 kHz*
#Res BW 200.00 kHz

Occupied Bandwidth

17.860 MHz Total Power

% of OBW Power

-28.825 kHz
xdB

Transmit Freq Error
18.44 MHz

x dB Bandwidth

N u20,2018 o
. 3:3331PM >

a9~
Configuration NB-loT-GuardBand-1C

-26dBc Occupied Bandwidth

‘Center Freq: 2.170000000 GHz
Avg|Hold:=1010
Radio Std: None

No0.118Z61058-WMDO02
Page680f233

Frequency v~

Center Frequency
2.170000000 GHz
Span

40.000 MHz

Span 40 MHz

Sweep Time 1.27 ms (1001 pts)

. Occupied Bandwidth (MHz)
Antenna Modulation / B ~ -
Bandwidth Channel Position B Channel Position M Channel Position T
QPSK/
10.0 MHz 9.72 9.71 9.68
5 QPSK/
15.0 MHz 14.52 14.48 1451
QPSK/
20.0 MHz 19.32 19.27 19.24

99% Occupied Bandwidth

. Occupied Bandwidth (MHz)
Antenna Modulation / — N N
Bandwidth Channel Position B | Channel Position M Channel Position T
QPSK/
10.0 MHz 9.185 9.178 9.184
B QPSK/
15.0 MHz 13.706 13.699 13.719
QPSK/
20.0 MHz 18.166 18.142 18.160

Port B, QPSK 10.0M Channel position B

©Copyright. All rights reserved by CTTL.



No0.118Z61058-WMDO02
Page690f233

Input Z: 50 O Aften: 20 dB Trig: Free Run ‘Center Freq: 2.115000000 GHz
Corrections: Of  Preamp: Off Gate: Off Avg|Hold:>1010
Freq Ref. Int(S) W Path: Standard #F Gain: Low Radio Std: None
NFE: Adaplive
1 Graph Ref Lvl Offset 41.77 dB IR
Scale/Div 10.0 dB Ref Value 49.77 dBm
Max Hold

Min Hold

Restart Max Hold

Center 2.115 GHz #Video BW 300.00 kHz Span 15 MHz
#Res BW 100.00 kHz Sweep Time 1.47 ms (1001 pts)

2 Metnics.

Occupied Bandwidth
9.1853 MHz Total Power 56.3 dBm

Transmit Freq Error -120.22 kHz % of OBW Power
X dB Bandwidth 9.723 MHz xdB

Jul 05, 2018
q - - ? 1“:‘293;PI~|
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KEYSIGHT euc i -
L m Coupling: DC

Aign: Auto

1 Graph
Scale/Div 10.0 dB

O e casamait

Center 2.145 GHz
#Res BW 100.00 kHz

2 Metnics.

Occupied Bandwidth
9.1784 MHz

Transmit Freq Error
x dB Bandwidth

2 el |

?
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Input Z: 50 O Aften: 20 dB Trig: Free Run
Corrections: Of  Preamp: Off Gate: Off
Freq Ref. Int(S) W Path: Standard #F Gain: Low
NFE: Adaplive

‘Center Freq: 2.145000000 GHz
Avg|Hold:=1010
Radio Std: None

Ref Lvl Offset 41.77 dB
Ref Value 51.77 dBm

Restart Max Hold

#Video BW 300.00 kHz*
Sweep Time 2,53 ms (1001 pts)

Total Power 54.9 dBm

% of OBW Power
xdB

-119.52 kHz
9.705 MHz

Jul 20, 2018
3:3559PM 3

Port B, QPSK 10.0M Channel position T

KEYSIGHT Input RF
L&

Coupling: DC
Nign: Auto

1 Graph
Scale/Div 10.0 dB

Center 2.175 GHz
#Res BW 100.00 kHz

2 Metnics.

Occupied Bandwidth

9.1837 MHz

Transmit Freq Error
x dB Bandwidth

==

Input Z: 50 O Aften: 20 dB Trig: Free Run
Corrections: Of  Preamp: Off Gate: Off
Freq Ref. Int(S) W Path: Standard #F Gain: Low
NFE: Adaplive

‘Center Freq: 2.175000000 GHz
Avg|Hold:=1010
Radio Std: None

Ref Lvl Offset 41.77 dB
Ref Value 51.77 dBm

Restart Max Hold

#Video BW 300.00 kHz* Span 20 MHz

Sweep Time 2,53 ms (1001 pts)

Total Power §5.3dBm

% of OBW Power
xdB

89.805 kHz
9.677 MHz

Jul 20, 2018
3:38:13PM 3

Port B, QPSK 15.0M Channel position B

KEYSIGHT ot i
Coupling: DC
L G2 mign o

1 Graph
Scale/Div 10.0 dB

Center 2.118 GHz
#Res BW 150.00 kHz

2 Metnics.

Occupied Bandwidth

13.706 MHz

Transmit Freq Error
x dB Bandwidth

acm?

Input Z: 50 O Aften: 20 dB Trig: Free Run
Corrections: Of  Preamp: Off Gate: Off
Freq Ref. Int(S) W Path: Standard #F Gain: Low
NFE: Adaplive

Center Freq: 2.117500000 GHz
Avg|Hold:>10M10
Radio Std: None

Ref Lvl Offset 41.77 dB
Ref Value 49.77 dBm

Restart Max Hold

#Video BW 470.00 kHz Span 22 MHz,

Sweep Time 1,00 ms (1001 pts)

Total Power 56.4 dBm

% of OBW Power
xdB

-165.40 kHz
14.52 MHz

Jul 05, 2018
1:36:58 PM 3
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KEYSIGHT euc i -
L m Coupling: DC

Aign: Auto

1 Graph
Scale/Div 10.0 dB

Center 2.145 GHz
#Res BW 150.00 kHz

2 Metnics.

Occupied Bandwidth

13.699 MHz

Transmit Freq Error
x dB Bandwidth

T~ ?
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Input Z: 50 O Aften: 20 dB Trig: Free Run
Corrections: Of  Preamp: Off Gate: Off
Freq Ref. Int(S) W Path: Standard #F Gain: Low
NFE: Adaplive

‘Center Freq: 2.145000000 GHz
Avg|Hold:=1010
Radio Std: None

Ref Lvl Offset 41.77 dB
Ref Value 51.77 dBm

Restart Max Hold

BB, s ey i,

#Video BW 470.00 kHz* Span 30 MHz,

Sweep Time 1,67 ms (1001 pts)

Total Power §5.3dBm

% of OBW Power
xdB

-162.12 kHz
14.48 MHz

Jul 20, 2018
33936 PM 3

Port B, QPSK 15.0M Channel position T

KEYSIGHT Input RF
L&

Coupling: DC
Nign: Auto

1 Graph
Scale/Div 10.0 dB

Pt farsc

Center 2.173 GHz
#Res BW 150.00 kHz

2 Metnics.

Occupied Bandwidth

13.719 MHz

Transmit Freq Error
x dB Bandwidth

Sl ?

Input Z: 50 O Aften: 20 dB Trig: Free Run
Corrections: Of  Preamp: Off Gate: Off
Freq Ref. Int(S) W Path: Standard #F Gain: Low
NFE: Adaplive

‘Center Freq: 2.172500000 GHz
Avg|Hold:=1010
Radio Std: None

Ref Lvl Offset 41.77 dB
Ref Value 51.77 dBm

Restart Max Hold

#Video BW 470.00 kHz*
Sweep Time 1,67 ms (1001 pts)

Total Power 55.4 dBm

% of OBW Power
xdB

130.05 kHz
14.51 MHz

Jul 20, 2018
3:41:38PM 3

Port B, QPSK 20.0M Channel position B

Spectrum Analyzer

Occupied BW

KEYSIGHT Input RE
LG g

1 Graph

Scale/Div 10.0 dB

Center 2.12 GHz
#Res BW 200.00 kHz

2 Metnics.

Occupied Bandwidth

18.166 MHz

Transmit Freq Error
x dB Bandwidth

acll?

Input Z- 50 0 \Atten: 20 dB Tng: Free Run
Corrections: Off Preamp: Off Gale: Off
FreqRef:Int(S)  pW Path Standard #IF Gain' Low
NFE: Adaptive

Center Freq: 2.120000000 GHz
AvglHokd >10/10
Radio Std: None

Ref Lvl Offset 41.77 dB
Ref Value 49.77 dBm

Restart Max Hold

#Video BW 620.00 kHz Span 30 MHz

Sweep Time 1.00 ms (1001 pts)|

56.8 dBm

99
6.00 dB

Total Power

% of OBW Power
xdB

-153.39 kHz
19.32 MHz

Jul 05, 2018
1:38:12 PM
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KEYSIGHT ‘_flwt‘ RF
! Coupling:

Nign: Auto

Input Z: 50 O

NFE: Adaplive
1 Graph
Scale/Div 10.0 dB

R TI——

Center 2.145 GHz
#Res BW 200.00 kHz

2 Metnics.

Occupied Bandwidth
18.142 MHz

Transmit Freq Error
x dB Bandwidth

? Jul 20, 2018

@[l

Corrections: Off
Freq Ref: Int (S)

19.27 MHz

No0.118Z61058-WMDO02
Page720f233

Aften: 20 dB Trig: Free Run
Preamp: Off Gate: Off
WW Paih Standard #IF Gain' Low

‘Center Freq: 2.145000000 GHz
Avg|Hold:=1010
Radio Std: None

Ref Lvl Offset 41.77 dB
Ref Value 51.77 dBm

Trace Average
Max Hold

Min Hold

#Video BW 620.00 kHz* Span 40 MHz,

Sweep Time 1.27 ms (1001 pts)

Total Power

% of OBW Power
xdB

34321PM 3

Port B, QPSK 20.0M Channel position T

Spectrum Analyzer 1
Occupied BW

KEYSIGHT ‘_f.thIRF
L o Coupling

Nign Auto

+

Input Z- 50 0
Corrections: Off
Freq Ref: Int (S)
NFE: Adaptive
1 Graph

Scale/Div 10.0 dB

Center 2.17 GHz
#Res BW 200.00 kHz

2 Metnics.

Occupied Bandwidth
18.160 MHz

Transmit Freq Error
x dB Bandwidth

Jul 20, 2018
34441 PM

acll?

\Atten: 20 dB Tng: Free Run
Preamp: OFf Gate: Off
MW Path: Standard #IF Gain: Low

Center Freq: 2.170000000 GHz
Avg|Hokd >10/10
Radio Std None

Ref Lvl Offset 41.77 dB
Ref Value 51.77 dBm

Trace Average
Max Hold

Min Hold

Restart Max Hold

#Video BW 620.00 kHz* Span 40 MHz

Sweep Time 1.27 ms (1001 pts)|

Total Power

% of OBW Power
xdB
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Configuration NBloT-StandAlone-1C
-26dBc Occupied Bandwidth

No0.118261058-WMDO02

Page730f233

Occupied Bandwidth (kHz)
Antenna Modulation Channel Position B Channel Position M Channel Position T
B QPSK 306.7 306.2 309.4

99% Occupied Bandwidth

Occupied Bandwidth (kHz)
Antenna Modulation Channel Position B Channel Position M Channel Position T
B QPSK 211.02 209.90 210.06

Port B, QPSK Channel Position B

KEYSIGHT ot i
L G2 mign o

Input Z: 50 O
Corrections: Off
Freq Ref. Int (S)
NFE: Adaplive

Aften: 20 dB Trig: Free Run
Preamp: Off Gate: Off
WW Paih Standard #IF Gain' Low

‘Center Freq: 2.110300000 GHz
Avg|Hold:=1010
Radio Std: None

Trace Type

Clear / Write
1 Graph Ref Lvl Offset 41.77 dB
Scale/Div 10.0 dB

Trace Average
Ref Value 49.77 dBm

Max Hold

Min Hold

Restart Max Hold

Center 2.11 GHz

#Video BW 10.000 kHz
#Res BW 3.3000 kHz

Span 500 kHz,

Sweep Time 43.9 ms (1001 pts)
v

Occupied Bandwidth

211.04 kHz
Transmit Freq Error
x dB Bandwidth

Total Power

% of OBW Power
xdB

-11.943 kHz
306.7 kHz

0 Jul0s 2018 o
. 1:4232PM >

fhcC e
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Input Z: 50 O
Corrections: Off
Freq Ref. Int (S)
NFE: Adaplive

KEYSIGHT ‘_{W':‘“F
S Coupling: DC

Nign: Auto

1 Graph
Scale/Div 10.0 dB

Center 2.145 GHz
#Res BW 3.3000 kHz

2 Metnics.

Occupied Bandwidth
209.90 kHz

Transmit Freq Error
x dB Bandwidth

Aften: 20 dB Trig: Free Run
Preamp: Off Gate: Off
WW Paih Standard #IF Gain' Low

Ref Lvl Offset 41.77 dB
Ref Value 51.77 dBm

#Video BW 10.000 kHz*

Total Power

No0.118Z61058-WMDO02
Page740f233

‘Center Freq: 2.145000000 GHz
Avg|Hold:=1010
Radio Std: None

Trace Type
Clear / Write

Trace Average
Max Hold

Min Hold

Restart Max Hold

Span 500 kHz,
Sweep Time 56.7 ms (1001 pts)

48.4 dBm

% of OBW Power

xdB

Jul 20, 2018
L] q (“ - ? 3“:‘472;PI~| L

Port B, QPSK Channel Position T

KEYSIGHT ‘_flwt‘ RF
! Coupling:

Nign: Auto

Corrections: Off
Freq Ref. Int (S)
NFE: Adaplive

1 Graph
Scale/Div 10.0 dB

Center 2.18 GHz
#Res BW 3.3000 kHz

2 Metnics.

Occupied Bandwidth
210.06 kHz

Transmit Freq Error
x dB Bandwidth

] Jul 20, 2018
q (“ - ? Z;lHIU‘PM B

-12.380 kHz
309.4 kHz

Aften: 20 dB Trig: Free Run
Preamp: Off Gate: Off
WW Paih Standard #IF Gain' Low

Ref Lvl Offset 41.77 dB
Ref Value 51.77 dBm

#Video BW 10.000 kHz*

Total Power

xdB

% of OBW Power

‘Center Freq: 2.179800000 GHz
Avg|Hold:=1010

Radio Std. None

Trace Average
Max Hold

Min Hold

Restart Max Hold

Span 500 kHz,
Sweep Time 56.7 ms (1001 pts)

48.0dBm
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A.3 Spurious Emissions at Band Edge

A.3.1 Reference
FCC CFR 47 Part 27, Clause 27.53(h)

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
accounting for simultaneous transmission from all antenna ports.

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
analyzer detector was set as RMS.

For NB-loT-StandAlone configurations, EUT can transmit in Tx diversity mode(TM2). The limit was
adjusted with a correction of -3.01dB [10Log2]

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

©Copyright. All rights reserved by CTTL.
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Configuration LTE-MIMO-1C-BE, QPSK

No0.118Z61058-WMDO02
Page760f233

Band Edge Frequency | Channel Bandwidth

RBW(KHz)

Limit(dBm)

5.0 MHz

51

-19.02

Channel Position B

10.0 MHz

100

-19.02

2110.0MHz

15.0 MHz

150

-19.02

20.0 MHz

200

-19.02

5.0 MHz

51

-19.02

Channel Position T

10.0 MHz

100

-19.02

2200.0MHz

15.0 MHz

150

-19.02

20.0 MHz

200

-19.02

Port C, Channel Position B, 5.0MHz

1 Spectrum
Scale/Div 10 dB

Start 2.109000 GHz
#Res BW 51 kHz

oo c?

Input Z: 50 Q
Corrections OFf  Preamp: Off
Freq Ref Ext(S) pW Path Standard IF Gain: Low
NFE: Adaptive

Ref Lvl Offset 41.19 dB
Ref Level 41.29 dBm

#Video BW 150 kHz

Jul 09, 2018
10:39:07 AM 5

#Atten 16 dB

PNO: Bost Wide  #Avg Type: Pawer (RMS] 1 7

Trig: Free Run

Sig Track: Off

Mkr1 2.1

Q Frequency v |- .

Center Frequency Settings
2.110000000 GHz

) GHz | 2 oooooooa MHz

dBm Swept Span
Zero Span

Full Span

Start Freq
2.109000000 GHz

2111000000 GHz

AUTO TUNE

CF Step
200.000 kHz

Auto
Man

X Axis Scale

Stop 2.111000 GH:
#Sweep 10.0 s (1001 pts

w A
L)
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Frequency

KEYSIGHT Input RF 2 #Atien: 16 dB PNO: Best Wide ~ #Avg Type: Power (RM:
Jpling: DC Preamp: Off Gate: OF Trig: Free Run Canter Frequency " ERWIRY
@ Align: Auto FreqRef. Ext(S) pW Path: Standard IF Gain: Low 06500000 GHz
NFE: Adaptive Sig Track: Off

Ref Lvl Offset 41.19 dB Mkr1

Scale/Div 10 dB Ref Level 20.37 dBm Swept Span

Zero Span

Start Freq
2.104000000 GHz
Stop Freq
2.109000000 GH.

AUTO TUNE

Start 2.104000 GHz #Video BW 150 kHz Stop 2.109000 GH:
#Res BW 51 kHz #Sweep 10.0 s (1001 pts

Jul 09, 2018
f) P - ? 153 26 AM 3

Port C, Channel Position T, 5.0MHz

Frequency

Input Z: 50 O #Atten: 16 dB PNO: Best Wide  #Avg Type: Power (RM:!

Corections: Of  Preamp: Off Gate: Off Trig: Free Run (Canter Frequency Settings
FreqRef. Ext(S) W Path: Standard IF Gain: Low 00000000 GHz

NFE: Adaptive Sig Track: Off

Ref Lvl Offset 41.19 dB Mkr1
Ref Level 41.29 dBm e
Zero Span

Start 2.199000 GHz #Video BW 150 kHz Stop 2.201000 GH:
#Res BW 51 kHz #Sweep 10.0 s (1001 pts

Jul 09, 2018 5 L)
Iﬁ(ﬂ-?u\h AM 3

mﬁm« Fo

Frequency

#Atten 16 dB PNO BestWide  #Avg Type: Power (RM:
Preamp: Off Gate: Off Trig: Free Run
W Path: Standard IF Gain: Low

NFE: Adaptive Sig Track Off

Ref Lvl Offset 41.19 dB Mkr1

Scale/Div 10 dB Ref Level 20.37 dBm Swept Span

Zero Span

Start Freq
2.201000000 GHz
Stop Freq
2.206000000 GH.

AUTO TUNE

Start 2.201000 GHz #Video BW 150 kHz Stop 2.206000 GH:
#Res BW 51 kHz #Sweep 10.0 s (1001 pts

f) (ﬂ - f) Jul 09, 2018
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