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B Keysight Spectrum Analyzer - Swept SA

RF Q
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Ref 20.37 dBm
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Ref Offset41.19 dB
Ref 41.29 dBm
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#Res BW 100 kHz
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=
| ALIGN AUTO  [06:19:41 PMMay 22,2018
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#Avg Type: RMS Attenuation
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B Keysight Spectrum Analyzer - Swept SA =1 =D
SENSE:INT] [ aLIGN aUTO

RF Q
Input Mech Atten 14 dB ) #Avg Type: RMS Attenuation
PNO: Wide (. 1rig: FreeRun

IFGaindow __#Atten: 14 dB Mech Atten

Mkr1 1.993 870 GHz L
Ref 20.57 dBm -38.93 dEm |

Enable
Elec Atten
Off

Start 1.989000 GHz Stop 1.994000 GHz
#Res BW 51 kHz #VEBW 150 kHz #Sweep 5.000 s (1001 pts)

=
SENSE:INT] [ ALIGNAUTO  [06:05:00 PM May 22, 2018

#Avg Type: RMS Attenuation

PNO: Wide (. 17ig: FreeRun
IFGain:Low #Atten: 14 dB
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Mech Atten
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Auto Man

Enable
Elec Atten
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B Keysight Spectrum Analyzer - Swept SA =1 =D
SENSE:INT| | ALIGN AUTO

RF Q
Input Mech Atten 14 dB ) #Avg Type: RMS Attenuation
PNO: Wide (. 1rig: FreeRun

IFGaindow __#Atten: 14 dB Mech Atten

Mkr1 2.021 075 GHz L
Ref 20.57 dBm -30.02 dBm |

Enable
Elec Atten
Off

Start 2.021000 GHz Stop 2.026000 GHz
#Res BW 51 kHz #VEBW 150 kHz #Sweep 5.000 s (1001 pts)

=
SENSE:INT| | ALIGN AUTO [ 06:20:29 PM May 22,2018

#Avg Type: RMS Attenuation

PNO: Wide (. 17ig: FreeRun
IFGain:Low #Atten: 14 dB

Mkr1 1.995 000 GHz
Ref 4120 dBm-_ -28.35 dBm

Mech Atten
14dB

Auto Man

Enable
Elec Atten
Off

Start 1.994000 GHz Stop 1.996000 GHz
#Res BW 150 kHz #VEW 470 kHz #Sweep 5.000 s (1001 pts)
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B Keysight Spectrum Analyzer - Swept SA =1 =D
SENSE:INT] [ aLIGN aUTO

RF Q
Input Mech Atten 14 dB ) #Avg Type: RMS Attenuation
PNO: Wide (. 1rig: FreeRun

IFGaindow __#Atten: 14 dB Mech Atten

Mkr1 1.993 800 GHz L
Ref 20.57 dBm -38.92 dBm |

Enable
Elec Atten
Off

Start 1.989000 GHz Stop 1.994000 GHz
#Res BW 51 kHz #VEBW 150 kHz #Sweep 5.000 s (1001 pts)

=
SENSE:INT] [ ALIGNAUTO _ [06:21:20 P May 22, 2018

#Avg Type: RMS Attenuation

PNO: Wide (. 17ig: FreeRun
IFGain:Low #Atten: 14 dB

Mkr1 2.020 000 GHz
Ref Offset41.19 dB
Ref 41.20 dBm 1.20 dBm

Mech Atten
14dB
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Enable
Elec Atten
Off

Start 2.019000 GHz Stop 2.021000 GHz
#Res BW 150 kHz #VEW 470 kHz #Sweep 5.000 s (1001 pts)
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B Keysight Spectrum Analyzer - Swept SA =1 =D
SENSE:INT| | ALIGN AUTO

RF Q
Input Mech Atten 14 dB ) #Avg Type: RMS Attenuation
PNO: Wide (. 1rig: FreeRun

IFGaindow __#Atten: 14 dB Mech Atten

Mkr1 2.021 020 GHz L
Ref 20.57 dBm -30.00 dBm |

Enable
Elec Atten
Off

Start 2.021000 GHz Stop 2.026000 GHz
#Res BW 51 kHz #VEBW 150 kHz #Sweep 5.000 s (1001 pts)

=
SENSE:INT| | ALIGN AUTO [ 06:24:05 PM May 22,2018

#Avg Type: RMS Attenuation

PNO: Wide (. 17ig: FreeRun
IFGain:Low #Atten: 14 dB

Mkr1 1.995 000 GHz
Ref 4120 dBm-_ -30.02 dBm

Mech Atten
14dB

Auto Man

Enable
Elec Atten
Off

S T ——

Start 1.994000 GHz Stop 1.996000 GHz
#Res BW 200 kHz #VEW 620 kHz #Sweep 5.000 s (1001 pts)
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B Keysight Spectrum Analyzer - Swept SA

RF Q
Input Mech Atten 14 dB

Ref Offset41.19 dB
Ref 20.37 dBm

Start 1.989000 GHz
#Res BW 51 kHz

SENSE:INT]|

=
| ALIGN AUTO

PNO: Wide (. 17ig: FreeRun
IFGain:Low #Atten: 14 dB

#VEBW 150 kHz

#Avg Type: RMS Attenuation

Mech Atten
Mkr1 1.993 645 GHz L
-39.62 c/Bm | e

Enable
Elec Atten
Off

Stop 1.994000 GHz
#Sweep 5.000 s (1001 pts)

Ref Offset41.19 dB
Ref 41.29 dBm

Start 2.019000 GHz
#Res BW 200 kHz

SENSE:INT]|

=
| ALIGN AUTO  [06:22:11 PMMay 22,2018

PNO: Wide (. 17ig: FreeRun
IFGain:Low #Atten: 14 dB

#VEW 620 kHz
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#Avg Type: RMS Attenuation

Mech Atten
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Enable
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Off
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SENSE:INT|

PNO: Wide (. 17ig: FreeRun
IFGain:Low #Atten: 14 dB

Ref Offset41.19 dB
Ref 20.37 dBm

Start 2.021000 GHz
#Res BW 51 kHz #VEBW 150 kHz

wse iFile <BE-118-20.0-QPSK-T-APORT-1.png> saved

#Avg Type: RMS

[ AIGNAUTO  [06:22:20 PMMay 22,2018 -
TrRAcE IR Attenuation
TVPE-

Mkr1 2.021 310 GHz

RIS A NNNN N Mech Atten
14dB
Auto Man

|
Enable

Elec Atten
On Off|

-39.11 dBm

Mech Atten Step
2dB 10dB

Max Mixer Lvi
-10.00 dBm

Stop 2.026000 GHz
#Sweep 5.000 s (1001 pts)

Configuration NB-loT-GuardBand-1C, QPSK

Band Edge Frequency | Channel Bandwidth | RBW(KHz) | Limit(dBm)
10.0 MHz 100 -19.02
Channel Position B
15.0 MHz 150 -19.02
1995.0MHz
20.0 MHz 200 -19.02
10.0 MHz 100 -19.02
Channel Position T
15.0 MHz 150 -19.02
2020.0MHz
20.0 MHz 200 -19.02
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Port B, Channel Position B, 10.0MHz

B Keysight Spectrum Analyzer - Swept SA

SENSE:INT]| | ALIGN AUTO [10:10:48 AM

Marker 1 1.994950000000 GHz _ T e
PNO: Wide C, 17ig: FreeRun

IFGainLow Atten: 12dB k SelectMarker’
Mkr1 1.994 950 GHz
Ref Offset41.19 dB
Ref 41.20 dBm -26.08 dBm

I

Start 1.994000 GHz Stop 1.996000 GHz
#Res BW 100 kHz #VEW 300 kHz #Sweep 5.000 s (1001 pts;

MsG

Properties®

The channel power of 100.0KHz for 1994.950MHz is -29.74dBm, which is within the limit of
-19.02dBm.

Bl Keysight Spectrum Analyzer - Channel Power ==
: y g SENSE:INT] | ALIGNAUTO  [10:35:42 AM May23, 2018
Center Freq 1.994950000 GHz Center Freq: 1.994350000 GHz Radio Std: None Frequency
) Trig: Free Run Avg|Held:>10/10
#FGain:Low #Atten: 6 dB Radio Device: BTS

Ref 11.19 dBm

#VBW 3 kHz

Channel Power Power Spectral Density

-29.74 dBm /100 kHz -79.74 dBm /Hz

MsG STATUS
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B Keysight Spectrum Analyzer - Swept SA
RF Q A SENSE:INT| | ALIGN AUTO  [10:20:17 AM M
Marker 1 1.993995000000 GHz ) #Avg Type: RMS
PNO: Wide (, 17ig: FreeRun
IFGain:Low #Atten: 16 dB

Ref Offset 41.19 dB. Mkr1 1.993 995 GHz

Ref 20.37 dBm -38.57 dBm

Properties»

Start 1.989000 GHz Stop 1.994000 GHz

#Res BW 51 kHz #Sweep 5.000 s (1001 pts) %

B Keysight Spectrum Analyzer - Swept SA =1 ==
y SENSE:INT| | ALIGN AUTO | 10:40:47 AM May 23, 2018
#Avg Type: RMS

PNO: Wide (. 17ig- FreeRun
IFGain:Low Atten: 12 dB

Mkr1 2.020 000 G Hz |[EEEGEEATUY
Ty 20 00 G

Center Freq

2,020000000 GHz

StartFreq
2/019000000 GHz

StopFreq
2,021000000 GHz

CF Step
200.000 kHz

Start 2.019000 GHz Stop 2.021000 GHz
#Res BW 100 kHz #VEW 300 kHz #Sweep 5.000 s (1001 pts)

se iFile <BE-1GB-10.0-QPSK-T-APORT-2 png> saved
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SENSE:INT| | ALIGN AUTO
#Avg Type: RMS

PNO: Wide ) Trig: Free Run
IFGain:Low Atten: 6 dB

Auto Tune
Ref Offset41.19 dB
Ref 20.37 dBm

Center Freq
2,023500000 GHz

StartFreq
2/021000000 GHz

StopFreq
2,026000000 GHz

CF Step
500.000 kHz

Start 2.021000 GHz Stop 2.026000 GHz
#Res BW 51 kHz #Sweep 5.000 s (1001 pts)

B Keysight Spectrum Analyzer - Swept SA =1 ==
y SENSE:INT| | ALIGN AUTO | 10:42:53 AM May 23, 2018
#Avg Type: RMS

PNO: Wide (. 17ig- FreeRun
IFGain:Low Atten: 12 dB

AutoT
Ref Offset 41.19 dB. Mkr1 1.995 000 GHz UIOPIE

Ref 41.29 dBm -22.14 dBm

Center Freq
1995000000 GHz

StartFreq
1.994000000 GHz

StopFreq
1.996000000 GHz

CF Step
200.000 kHz

Start 1.994000 GHz Stop 1.996000 GHz
#Res BW 150 kHz #VEW 470 kHz #Sweep 5.000 s (1001 pts)

wse iFile <BE-1GB-15.0-QPSK-T-APORT-2 png> saved
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SENSE:INT| | ALIGN AUTO
#Avg Type: RMS

PNO: Wide ) Trig: Free Run
IFGain:Low Atten: 6 dB

AutoT
Ref Offset 41.19 dB. Mkr1 1.993 715 GHz UIOPIE

Ref 20.37 dBm -36.32 dBm

Center Freq
1991500000 GHz

StartFreq
1.989000000 GHz

StopFreq
1.994000000 GHz

CF Step
500.000 kHz

Start 1.989000 GHz Stop 1.994000 GHz
#Res BW 51 kHz #Sweep 5.000 s (1001 pts)

B Keysight Spectrum Analyzer - Swept SA =1 ==
y SENSE:INT| | ALIGN AUTO [ 10:41:55 AM May 23, 2018
#Avg Type: RMS

PNO: Wide (. 17ig- FreeRun
IFGain:Low Atten: 12 dB

AutoT
Ref Offset 41.19 dB. Mkr1 2.020 000 GHz UIOPIE

Ref 41.29 dBm -25.64 dBm
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StartFreq
2/019000000 GHz

StopFreq
2,021000000 GHz
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200.000 kHz

Start 2.019000 GHz Stop 2.021000 GHz
#Res BW 150 kHz #VEW 470 kHz #Sweep 5.000 s (1001 pts)
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SENSE:INT| | ALIGN AUTO
#Avg Type: RMS

PNO: Wide ) Trig: Free Run
IFGain:Low Atten: 6 dB

Auto Tune
Ref Offset41.19 dB
Ref 20.37 dBm

Center Freq
2,023500000 GHz

StartFreq
2/021000000 GHz

StopFreq
2,026000000 GHz

CF Step
500.000 kHz

Start 2.021000 GHz Stop 2.026000 GHz
#Res BW 51 kHz #Sweep 5.000 s (1001 pts)

B Keysight Spectrum Analyzer - Swept SA =1 ==
y SENSE:INT| | ALIGN AUTO [ 10:43:39 AM May 23, 2018
#Avg Type: RMS

PNO: Wide (. 17ig- FreeRun
IFGain:Low Atten: 12 dB

AutoT
Ref Offset 41.19 dB. Mkr1 1.995 000 GHz UIOPIE

Ref 41.29 dBm -24.73 dBm

Center Freq
1995000000 GHz

StartFreq
1.994000000 GHz

StopFreq
1.996000000 GHz

CF Step
200.000 kHz

Start 1.994000 GHz Stop 1.996000 GHz
#Res BW 200 kHz #VEW 620 kHz #Sweep 5.000 s (1001 pts)
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SENSE:INT| | ALIGN AUTO
#Avg Type: RMS

PNO: Wide ) Trig: Free Run
IFGain:Low Atten: 6 dB

AutoT
Ref Offset 41.19 dB. Mkr1 1.993 860 GHz UIOPIE

Ref 20.37 dBm -37.27 dBm

Center Freq
1991500000 GHz

StartFreq
1.989000000 GHz

StopFreq
1.994000000 GHz

CF Step
500.000 kHz

Start 1.989000 GHz Stop 1.994000 GHz
#Res BW 51 kHz #Sweep 5.000 s (1001 pts)

B Keysight Spectrum Analyzer - Swept SA =1 ==
y SENSE:INT| | ALIGN AUTO | 10:44:36 AM May 23, 2018
#Avg Type: RMS

PNO: Wide ) Trig: Free Run
IFGain:Low Atten: 12 dB
Auto Tune

Ref Offset41.19 dB
Ref 41.29 dBm

Center Freq
2,020000000 GHz

StartFreq
2/019000000 GHz

StopFreq
2,021000000 GHz

CF Step
200.000 kHz

Start 2.019000 GHz Stop 2.021000 GHz
#Res BW 200 kHz #VEW 620 kHz #Sweep 5.000 s (1001 pts)

wse | iFile <BE-1GB-20.0-QPSK-B-APORT-2 png> saved
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SENSE:INT]| | ALIGN AUTO [10:44:49 AM May 23, 2018
#Avg Type: RMS TrRacE [

PNO: Wide (. 17ig: FreeRun TYPE] .
|FGainLow — Atten: 6 dB oer DA

Mkr1 2.021 060 GHz Auto Tune

Ref Offset 41.19 dB
Ref 20.37 dBm -38.93 dBm

Center Freq
2,023500000 GHz

StartFreq
2/021000000 GHz

StopFreq
2,026000000 GHz

CF Step
500.000 kHz

Start 2.021000 GHz Stop 2.026000 GHz
#Res BW 51 kHz #VEBW 150 kHz #Sweep 5.000 s (1001 pts)
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Configuration NB-loT-StandAlone-1C, QPSK

RBW Limit

Band Edge Frequency | Channel Bandwidth (KH2) (dBm)

Channel Position B

250KHz 3.3 -13.00
1995.0MHz
Channel Position T

250KHz 3.3 -13.00
2020.0MHz
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Port B, Channel Position B
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B Keysight Spectrum Analyzer - Swept SA

SENSE:INT|

| ALIGN AUTO

Input Mech Atten 14 dB )
PNO: Wide (. 1rig: FreeRun
IFGain:Low #Atten: 14 dB

Ref Offset41.19 dB
Ref 41.29 dBm

Start 1.994000 GHz
#Res BW 3.3 kHz #VEBW 10 kHz

use iFile <BE-118-20.0-QPSK-B-APORT-2.png> saved

#Avg Type: RMS

Mech Atten

14dB
Auto Man
|

Enable
Elec Atten
On Off|

Mkr1 1.995 000 GHz
-38.66 dBm

Stop 1.996000 GHz
#Sweep 5.000 s (1001 pts)

B Keysight Spectrum Analyzer - Swept SA

[ &[]

SENSE:INT|

| ALIGN AUTO [ 06:30:51 PM May 22,2018

RF Q
Input Mech Atten 14 dB )
PNO: Wide (. 1rig: FreeRun
IFGain:Low #Atten: 14 dB

Ref Offset41.19 dB
Ref 20.37 dBm

Start 1.989000 GHz

#Res BW 51 kHz #VEBW 150 kHz
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#Avg Type: RMS Attenuation

Mech Atten
14dB
Man

Mkr1 1.993 950 GHz

-39.24 ¢Bm [W.

Enable
Elec Atten
Off

Stop 1.994000 GHz
#Sweep 5.000 s (1001 pts)
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Port B, Channel Position T

B Keysight Spectrum Analyzer - Swept SA

[ &[]

Input Mech tten 1 dB

Ref Offset41.19 dB
Ref 41.29 dBm

Start 2.019000 GHz
#Res BW 3.3 kHz

SENSE:INT| | ALIGN AUTO
#Avg Type: RMS

[06:31:59 PMMay 22, 2018

Attenuation

Trig: Free Run
#Atten: 14 dB

PNO: Wide G
IFGain:Low

Mech Atten
14dB
Auto Man

Mkr1 2.020 000 GHz
-36.94 dBm

Enable
Elec Atten
Off

-13.00 din|

Mech Atten Step
2dB 10dB

Max Mixer Lvi

-10.00 dBi
Stop 2.021000 GHz i

#VBW 10 kHz #Sweep 5.000 s (1001 pts)

lwse| i File <BE-1SA-QPSK-B-APORT-2.png> saved

B Keysight Spectrum Analyzer - Swept SA

Input Mech

Ref Offset41.19 dB
Ref 20.37 dBm

Start 2.021000 GHz
#Res BW 51 kHz

RF Q
Atten 14 dB

SENSE:INT]| | ALIGN AUTO
#Avg Type: RMS

Trig: Free Run
#Atten: 14 dB

PNO: Wide G
IFGain:Low

Mkr1 2.021 005 GHz
-38.42 dBm

Mech Atten Step
2dB 10dB

Max Mixer Lvi

-10.00 dBi
Stop 2.026000 GHz i

#VBW 150 kHz #Sweep 5.000 s (1001 pts)

lwse| i File <BE-1SA-QPSK-T-APORT-1.png> saved

Configuration NB-loT-StandAlone-2C, QPSK

Band Edge Frequenc Channel Bandwidth RBW Limit
’ e (KHz) (dBm)
Channel Position B
250KHz 3.3 -13.00
1995.0MHz
Channel Position T
250KHz 3.3 -13.00
2020.0MHz
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Port B, Channel Position B

[ &[]

B Keysight Spectrum Analyzev sWeptiA
Amplitude

SENSE:INT]| ALIGN AUTO [06:39:45 PMMay 22,2018
#Avg Type: RMS

PNO: Wide Gy Lf\iu‘ Fri:ﬁgn
IFGain:Low tten: —

Mkr1 1.995 000 GHz 41.29 dBm

Ref Offset 41.19 dB
1LﬂgBld|v Ref 41.29 dBm -37.47 dBm

Attenuation
[14 dB]

Scale/Div
10 dB

Scale Type

Lin

Start 1.994000 GHz
#Res BW 3.3 kHz #VEBW 10 kHz

=
Amplitude

SENSE:INT]| ALIGN AUTO [06:40:14 PMMay 22,2018
#Avg Type: RMS

PNO: Wide Gy Lf\iu‘ Fri:ﬁgn
IFGain:Low tten: —

Mkr1 1.993 980 GHz 20.37 dBm

Ref Offset 41.19 dB
1LﬂgBld|v Ref 20.37 dBm -22.00 dBm

Attenuation
[14 dB]

Scale/Div
10 dB

Start 1.989000 GHz Stop 1.994000 GHz
#Res BW 51 kHz #VEBW 150 kHz #Sweep 5.000 s (1001 pts;

lwse| i File <BE-2SA-QPSK-B-APORT-1.png> saved
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The channel power of 1IMHz for 1993.980MHz is -16.93dBm, which is within the limit of
-13.00dBm.

[ &[]

Frequency

B Keysight Spectrum Analyzer - Channel Power

SENSE:INT| | ALIGN AUTO  [06:40:46 PM May 22,2018
Center Freq: 1.993980000 GHz Radio Std: None
[ Trig: Free Run Avg|Held: 910
#Atten: 14 dB Radio Device: BTS

Ref 20.00 dBm

-16.9dBm

Center 1.994 GHz Span 1.5 MHz
#Res BW 1kHz #VBW 3 kHz Sweep 1.851s

Channel Power Power Spectral Density

-16.93 dBm /1 MHz -76.93 dBm /Hz

STATUS

Port B, Channel Position T

[ &[]

Attenuation

B Keysight Spectrum Analyzer - Swept SA

SENSE:INT| | ALIGN AUTO

RF G
Input Mech Atten 14 dB ) #Avg Type: RMS ;
PNO: Wide (. 17ig: FreeRun AHH
DET) Mech Atten

IFGain:Low #Atten: 14 dB
Mkr1 2.020 000 GHz L
Ref Offset41.19 dB Auto Man
Ref 41.29 dBm -36.61 dBm —_
Enable
Elec Atten
On Off|

Start 2.019000 GHz Stop 2.021000 GHz
#Res BW 3.3 kHz #VEBW 10 kHz #Sweep 5.000 s (1001 pts)

wse| i File <BE-1SA-QPSK-T-APORT-2.png> saved
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B Keysight Spectrum Analyzer - Swept SA

[ &[]

RF Q
Input Mech Atten 14 dB

PNO: Wide G

IFGain:Low

Ref Offset41.19 dB
Ref 20.37 dBm

Start 2.021000 GHz
#Res BW 51 kHz

#VEBW 150 kHz

SENSE:INT]| | ALIGN AUTO
#Avg Type: RMS

[06:33:02 PMMay 22, 2018
4

Attenuation
Trig: Free Run

TYPE]
#Atten: 14 dB g A NNNNN

Mkr1 2.021 450 GHz
-22.76 dBm

Mech Atten
14dB
Auto Man

Enable
Elec Atten
On Off|

-26.01 oBm|

Stop 2.026000 GHz
#Sweep 5.000 s (1001 pts)

lwse| i File <BE-2SA-QPSK-T-APORT-1.png> saved

The channel power of 1MHz for 2021.45
-13.00dBm.

OMHz is -16.30dBm, which is within the limit of

B Keysight Spectrum Analyzer - Channel Power

[ &[]

RF

Center Freq 2.021450000 GHz

L
#FGain:Low

SENSE:INT| |
Center Freq: 2.021450000 GHz
Trig: Free Run Avg|Held:>10/10
#Atten: 14 dB

ALIGN AUTO [06:36:43 PMMay 22,2018

Radio Std: None

Frequency

Radio Device: BTS

Ref 20.00 dBm

Center 2.021 GHz
#Res BW 1kHz

Channel Power

-16.30 dBm /1 MHz

Span 1.5 MHz

#VBW 3 kHz Sweep 1.851s

Power Spectral Density

-76.30 dBm /Hz

STATUS
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Configuration NB-loT+LTE-MIMO-MC-1-BE, (INB, QPSK +1LTE, QPSK)

RBW | Limit

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

(NB) 250KHz, (L) 5.0MHz | 3.3 |-19.02

Channel Position B (NB) 250KHz, (L) 10.0MHz | 3.3 |-19.02

1995.0MHz

(NB) 250KHz, (L) 15.0MHz | 3.3 |-19.02

(NB) 250KHz, (L) 20.0MHz | 3.3 | -19.02

(NB) 250KHz, (L) 5.0MHz | 3.3 |-19.02

Channel Position T (NB) 250KHz, (L) 10.0MHz | 3.3 |-19.02

2020.0MHz

(NB) 250KHz, (L) 15.0MHz | 3.3 |-19.02

(NB) 250KHz, (L) 20.0MHz | 3.3 | -19.02

Port B, Channel Position B, LTE 5.0MHz

BN Keysight Spectrum Analyzer - Swept SA ==
I RL 500 AC [ SENSE:INT] | ALIGN AUTO  [10:51:58 AM May 23, 2018
Start Freq 1.994000000 GHz ) #Avg Type: RMS TRACE FIEYER]
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B Keysight Spectrum Analyzer - Swept SA =1 ==
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Configuration NB-loT+LTE-MIMO-MC-2-BE, (2NB, QPSK +1LTE, QPSK)

RBW | Limit

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

(NB) 250KHz, (L) 5.0MHz | 3.3 |-19.02

Channel Position B (NB) 250KHz, (L) 10.0MHz | 3.3 | -19.02

1995.0MHz

(NB) 250KHz, (L) 15.0MHz | 3.3 |-19.02

(NB) 250KHz, (L) 20.0MHz | 3.3 | -19.02

(NB) 250KHz, (L) 5.0MHz | 3.3 |-19.02

Channel Position T (NB) 250KHz, (L) 10.0MHz | 3.3 |-19.02

2020.0MHz

(NB) 250KHz, (L) 15.0MHz | 3.3 | -19.02

(NB) 250KHz, (L) 20.0MHz | 3.3 |-19.02
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Port B, Channel Position B, LTE 5.0MHz

B Keysight Spectrum Analyzer - Swept SA =1 ==
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The channel power of 1IMHz for 1993.715MHz is -19.98dBm, which is within the limit of
-19.02dBm.

Bl Keysight Spectrum Analyzer - Channel Power ==
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se i) Alignment Completed
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B Keysight Spectrum Analyzer - Swept SA =1 ==
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The channel power of 1IMHz for 2021.335MHz is -21.59dBm, which is within the limit of
-19.02dBm.

Bl Keysight Spectrum Analyzer - Channel Power ==
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Port B, Channel Position B, LTE 10.0MHz
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The channel power of 1IMHz for 1993.690MHz is -20.73dBm, which is within the limit of
-19.02dBm.

Bl Keysight Spectrum Analyzer - Channel Power ==
: RE QA SENSE:INT] [ ALIGNAUTO  [11:20:46 AM May23, 2018
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B Keysight Spectrum Analyzer - Swept SA =1 ==
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The channel power of 1IMHz for 2021.370MHz is -22.89dBm, which is within the limit of
-19.02dBm.

Bl Keysight Spectrum Analyzer - Channel Power ==
RF QA SENSE:INT| | ALIGN AUTO [11:23:09 AM May 23, 2018
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Port B, Channel Position B, LTE 15.0MHz
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The channel power of 1IMHz for 1993.660MHz is -20.79dBm, which is within the limit of
-19.02dBm.

Bl Keysight Spectrum Analyzer - Channel Power ==
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B Keysight Spectrum Analyzer - Swept SA =1 ==
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The channel power of 1IMHz for 2021.355MHz is -23.42dBm, which is within the limit of
-19.02dBm.

Bl Keysight Spectrum Analyzer - Channel Power ==
RF QA SENSE:INT] [ ALIGN AUTO  [11:35:22 AM May 23, 2018
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Port B, Channel Position B, LTE 20.0MHz

B Keysight Spectrum Analyzer - Swept SA =1 ==
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The channel power of 1IMHz for 1993.660MHz is -21.20dBm, which is within the limit of
-19.02dBm.

Bl Keysight Spectrum Analyzer - Channel Power ==
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B Keysight Spectrum Analyzer - Swept SA
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A.4 Conducted Spurious Emission

A.4.1 Reference
FCC CFR 47 Part 27, Clause 27.53 (h)

A.4.2 Method of measurement

In accordance with FCC CFR 47 Part 24, Clause 24.238, 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 + 10 log(P) dB.

The spurious emissions from the antenna terminal were measured. The transmitter output power
was attenuated using an attenuator and the frequency spectrum investigated from 3KHz to 21GHz.
The resolution bandwidth of 1MHz was employed for frequency band 3KHz to 21GHz. The
spectrum analyzer detector was set to RMS.

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.
Then the limit was adjust to -19.02dBm.

A.4.3 Measurement limit

(1)General protection levels. Except as otherwise specified below, for operations in the
1695-1710 MHz, 1710-1755 MHz, 1755-1780MHz, 1915-1920 MHz, 1995-2000 MHz,
2000-2020 MHz, 2110-2155 MHz, 2155-2180MHz, 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.

(2) Additional protection levels. Notwithstanding the foregoing paragraph (h) (1) of this section:

(ii) For operations in the 2000—2020MHz band, the power of any emissions below 2000 MHz shall
be attenuated below the transmitter power (P) in watts by at least 70 + 10 log10(P) dB.

(iv) For operations in the 1995-2000MHz band, the power of any emission between 2005-2020
MHz shall be attenuated below the transmitter power (P) in watts by at least 70 + 10 log10(P) dB.
(4) Private agreements. (i) For AWS operations in the 2000-2020 MHz and 2180-2200 MHz
bands, to the extent a licensee establishes unified operations across the AWS blocks, that
licensee may choose not to observe the emission limit specified in paragraph (h)(1), above, strictly
between its adjacent block licenses in a geographic area, so long as it complies with other
Commission rules and is not adversely affecting the operations of other parties by virtue of
exceeding the emission limit. (ii) For AWS operations in the 2000—2020 MHz band, a licensee may
enter into private agreements with all licensees operating between 1995 and 2000 MHz to allow
the 70 + 10 log10(P) dB limit to be exceeded within the 1995-2000 MHz band.

Based on discussion in docket on.DA 13-2409(para. 25 and 47) for operations in 2000-2020MHz
in downlink, only 27.53(h)(1) and 27.53(h)(3) apply. 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.
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A.4.4 Measurement results
Configuration LTE-MIMO-1C QPSK

i RBW Limit

Channel Bandwidth
(MHz) (dBm)
5.0 MHz 1.0 -19.02
10.0 MHz 1.0 -19.02
15.0 MHz 1.0 -19.02
20.0 MHz 1.0 -19.02

Port B, Channel Position B 5.0 MHz
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B Keysight Spectrum Analyzer - Swept SA
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Port B, Channel Position T 10.0 MHz
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