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LTE15 Bottom Channel Average Power
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[ eysight Spectrum Aralyzer - Channel Poer
AL

Ref 50.00 dBm

oA L i

Center 2.118 GHz
#Res BW 1 MHz
Channel Power

53.80 dBm /18 MHz

. 04:45:53 AMDec 14, 2018
Center Freq: 2.117500000 GHz Radie Std: Nene
Trig: Free Run Avg|Hold: 100100

sAnen: 20 dB Ext Gain: -41.82 B Radio Device: TS

#VBW 8 MHz
Power Spectral Density

-18.75 dBm /Hz

[ eysight Spectrum Aralyzer - Channel Poer
AL

Center 2.118 GHz

Channel Power

45.73 dBm /15 MHz

Center Freq: 2.117500000 GHz
Trig: Free Run Avg|Hold: 100100
sAnen: 20 dB Ext Gain: -41.82 B

#VBW 910 kHz
Power Spectral Density

-26.03 dBm /Hz

04:46:06 AMDec 14, 2018
Radie Std: Nene

Radio Device: TS

LTE15 Middle Channel Peak Power

LTE15 Middle Channel Average Power

[ eysight Spectrum Aralyzer - Channel Poer
AL

Ref 50.00 dBm

Channel Power

53.76 dBm /18 MHz

. 04:56:13 AMDec 14, 2018
Center Freq: 2.155000000 GHz Radie Std: Nene
Trig: Free Run Avg|Hold: 100100

sAnen: 20 dB Ext Gain: -41.82 B Radio Device: TS

A

¥
Tprtanrlarh at s,

Span 27 MHz
Sweep 1ms

#VBW 8 MHz
Power Spectral Density

-18.79 dBm /Hz

Center 2.193 GHz

Channel Power

53.77 dBm /18 MHz

Center Freq: 2.182500000 GHz Radio Std: None

Trig: Free Run AvglHold: 100100

#Atten: 20 dB. Ext Gain: 4182 dB Radic Device: BTS

#VBW 8 MHz
Power Spectral Density

-18.79 dBm /Hz

[ eysight Spectrum Aralyzer - Channel Poer
AL

Ref 50.00 dBm

Center 2.155 GHz
#Res BW 300 kHz

Channel Power

45.64 dBm /15 MHz

Center Freq: 2.155000000 GHz
Trig: Free Run Avg|Hold: 100100
sAnen: 20 dB Ext Gain: -41.82 B

#VBW 910 kHz
Power Spectral Density

-26.12 dBm /Hz

4:55:30 AMDec 14, 2018
Radie Std: Nene

Radio Device: TS

Span 22.5 MHz
Sweep 1ms

LTE15 Top Channel Average Power

[ epiaht Spectrumm Alyzes - Channel Pomer
AL

Ref 50.00 dBm

Center 2.193 GHz
#Res BW 300 kHz

Channel Power

45.68 dBm /15 MHz

Center Freq: 2.182500000 GHz
Trig: Free Run AvglHold: 100100
#Atten: 20 dB. Ext Gain: 4182 dB

#VBW 910 kHz
Power Spectral Density

-26.08 dBm /Hz

Radio Std: None

Radic Device: BTS
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LTE20 Bottom Channe
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LTE20 Bottom Channel Average Power

[ eysight Spectrum Aralyzer - Channel Poer
AL

Center Freq: 2.120000000 GHz

09,45:25 AMDec 14, 2018
Radie Std: Nene

Trig: Free Run Avg|Hold: 100100

sAnen: 20 dB

Ref 50.00 dBm

—4
Y ki

Center 2.12 GHz
#Res BW 1 MHz
Channel Power

53.75 dBm /23 MHz

Ext Gain: -41.82 B Radio Device: TS

R .

#VBW 8 MHz
Power Spectral Density

-19.87 dBm /Hz

[ eysight Spectrum Aralyzer - Channel Poer
AL

Ref 50.00 dBm

Center 2.12 GHz

Channel Power

45.68 dBm /20 MHz

T 45:54 AMDec 14,2018
Center Freq: 2.120000000 GHz Radie Std: Nene
Trig: Free Run Avg|Hold: 100100

sAnen: 20 dB Ext Gain: -41.82 B Radio Device: TS

#VBW 910 kHz
Power Spectral Density

-27.33 dBm /Hz

LTE20 Middle Channel

Peak Power

LTE20 Middle Channel Average Power

[ eysight Spectrum Aralyzer - Channel Poer
AL

sAnen: 20 dB

Ref 50.00 dBm

gl

Channel Power

53.74 dBm /23 MHz

. 09:59:53 AMDec 14, 2018
Center Freq: 2.155000000 GHz Radie Std: Nene
Trig: Free Run Avg|Hold: 100100

Ext Gain: -41.82 B Radio Device: TS

o b o

#VBW 8 MHz Sweep 1ms

Power Spectral Density

-19.88 dBm /Hz

[ eysight Spectrum Aralyzer - Channel Poer
AL

Ref 50.00 dBm

Center 2.155 GHz
#Res BW 300 kHz

Channel Power

45.64 dBm /20 MHz

T 10:00:11 AMDec 14, 2018
Center Freq: 2.155000000 GHz Radie Std: Nene
Trig: Free Run Avg|Hold: 100100

sAnen: 20 dB Ext Gain: -41.82 B Radio Device: TS

Span 30 MHz
Sweep 1ms

#VBW 910 kHz
Power Spectral Density

-27.37 dBm /Hz

LTE20 Top Channel Average Power

Ref 50.00 dBm

Eerendebml

Channel Power

53.82 dBm /23 MHz

03:42:18 AMDsC 15, 2
Center Freq: 2.190000000 GHz Radio Std: None
Trig: Free Run AvglHold: 100100

#Atten: 20 dB. Ext Gain: 4182 dB Radic Device: BTS

#VBW 8 MHz

Power Spectral Density

-19.79 dBm /Hz

[ epiaht Spectrumm Alyzes - Channel Pomer
AL

Ref 50.00 dBm

Center 2.19 GHz
#Res BW 300 kHz

Channel Power

45.76 dBm /20 MHz

Center Freq: 2.190000000 GHz Radio Std: None

Trig: Free Run AvglHold: 100100

#Atten: 20 dB. Ext Gain: 4182 dB Radic Device: BTS

#VBW 910 kHz
Power Spectral Density

-27.25 dBm /Hz
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LTE15 Bottom Channel Average Power

[ eysight Spectrum Aralyzer - Channel Poer
AL

Ref 50.00 dBm

Center 2.118 GHz
#Res BW 1 MHz

Channel Power

53.65 dBm /18 MHz

. 82648
Center Freq: 2.117500000 GHz Radie Std: Nene
Trig: Free Run Avg|Hold: 100100

sAnen: 20 dB Ext Gain: -41.82 B Radio Device: TS

AMDec 14,2018

#VBW 8 MHz
Power Spectral Density

-18.90 dBm /Hz

[ eysight Spectrum Aralyzer - Channel Poer
AL

Ref 50.00 dBm

Center 2.118 GHz

Channel Power

45.71 dBm /15 MHz

T 06:27:01 AMDec 14, 2018
Center Freq: 2.117500000 GHz Radie Std: Nene
Trig: Free Run Avg|Hold: 100100
sAnen: 20 dB Ext Gain: -41.82 B Radio Device: TS

#VBW 910 kHz
Power Spectral Density

-26.05 dBm /Hz

LTE15 Middle Channel Peak Power

LTE15 Middle Channel Average Power

[ eysight Spectrum Aralyzer - Channel Poer
AL

Ref 50.00 dBm

i At

Channel Power

53.58 dBm /18 MHz

Center Freq: 2.155000000 GHz Radie Std: Nene
Trig: Free Run Avg|Hold: 100100
sAnen: 20 dB Ext Gain: -41.82 B Radio Device: TS

el

Span 27 MHz
#VBW 8 MHz Sweep 1ms

Power Spectral Density

-18.97 dBm /Hz

06:37:26 AMDec 14,2018

Ref 50.00 dBm

Center 2.193 GHz

Channel Power

53.62 dBm /18 MHz

Center Freq: 2.182500000 GHz Radio Std: None
Trig: Free Run AvglHold: 100100
#Atten: 20 dB. Ext Gain: 4182 dB Radic Device: BTS

#VBW 8 MHz
Power Spectral Density

-18.93 dBm /Hz

[ eysight Spectrum Aralyzer - Channel Poer
AL

Ref 50.00 dBm

Center 2.155 GHz
#Res BW 300 kHz

Channel Power

45.68 dBm /15 MHz

T 06:37:38 AMDec 14, 2018
Center Freq: 2.155000000 GHz Radie Std: Nene
Trig: Free Run Avg|Hold: 100100
sAnen: 20 dB Ext Gain: -41.82 B Radio Device: TS

Span 22.5 MHz
#VBW 910 kHz Sweep 1ms

Power Spectral Density

-26.08 dBm /Hz

LTE15 Top Channel Average Power

[ epiaht Spectrumm Alyzes - Channel Pomer
AL

Ref 50.00 dBm

Center 2.193 GHz
#Res BW 300 kHz

Channel Power

45.70 dBm /15 MHz

Center Freq: 2.182500000 GHz Radio Std: None
Trig: Free Run AvglHold: 100100
#Atten: 20 dB. Ext Gain: 4182 dB Radic Device: BTS

#VBW 910 kHz
Power Spectral Density

-26.06 dBm /Hz
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LTE20 Bottom Channel Peak Power
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LTE20 Bottom Channel Average Power

[ eysight Spectrum Aralyzer - Channel Poer
AL

Ref 50.00 dBm

Center 2.12 GHz
#Res BW 1 MHz

Channel Power

53.80 dBm /23 MHz

Center Freq: 2.120000000 GHz
Trig: Free Run Avg|Hold: 100100
sAnen: 20 dB Ext Gain: -41.82 B

STRE POV

#VBW 8 MHz
Power Spectral Density

-19.82 dBm /Hz

04:55:12 AMDec 15, 2018
Radie Std: Nene

Radio Device: TS

[ eysight Spectrum Aralyzer - Channel Poer
AL

Ref 50.00 dBm

Center 2.12 GHz

Channel Power

45.80 dBm /20 MHz

. 04:55:30 AMDec 15, 2018
Center Freq: 2.120000000 GHz Radie Std: Nene
Trig: Free Run Avg|Hold: 100100

sAnen: 20 dB Ext Gain: -41.82 B Radio Device: TS

#VBW 910 kHz
Power Spectral Density

-27.21 dBm /Hz

LTE20 Middle Channel Peak Power

LTE20 Middle Channel Average Power

[ eysight Spectrum Aralyzer - Channel Poer
AL

Ref 50.00 dBm

Channel Power

53.70 dBm /23 MHz

Center Freq: 2.155000000 GHz
Trig: Free Run Avg|Hold: 100100
sAnen: 20 dB Ext Gain: -41.82 B

#VBW 8 MHz
Power Spectral Density

-19.92 dBm /Hz

05.08:30 AMDe
Radie Std: Nene

Radio Device: TS

Span 34.5 MHz
Sweep 1ms

Ref 50.00 dBm

Center Freq: 2.190000000 GHz
Trig: Free Run AvglHold: 100100
#Atten: 20 dB. Ext Gain: 4182 dB

Mty e an s R e b

Channel Power

53.78 dBm /23 MHz

#VBW 8 MHz
Power Spectral Density

-19.84 dBm /Hz

Radio Std: None

Radic Device: BTS

[ eysight Spectrum Aralyzer - Channel Poer
AL

Ref 50.00 dBm

Center 2.155 GHz
#Res BW 300 kHz

Channel Power

45.75 dBm /20 MHz

. 05.08:47 AMDec 15, 2018
Center Freq: 2.155000000 GHz Radie Std: Nene
Trig: Free Run Avg|Hold: 100100

sAnen: 20 dB Ext Gain: -41.82 B Radio Device: TS

Span 30 MHz
Sweep 1ms

#VBW 910 kHz
Power Spectral Density

-27.27 dBm /Hz

LTE20 Top Channel Average Power

[ epiaht Spectrumm Alyzes - Channel Pomer
AL

Ref 50.00 dBm

Center 2.19 GHz
#Res BW 300 kHz

Channel Power

45.71 dBm /20 MHz

Center Freq: 2.190000000 GHz Radio Std: None
Trig: Free Run AvglHold: 100100

#Atten: 20 dB. Ext Gain: 4182 dB Radic Device: BTS

#VBW 910 kHz

Power Spectral Density

-27.30 dBm /Hz
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13.2 Emission Bandwidth (26 dB down and 99%)

Emission Bandwidth Band 66 NB loT GB (Lower)

LTE Bandwidth Bottom Channel Middle Channel Top Channel
26dB(MHz) 99% (MHz) 26dB(MHz) 99% (MHz) 26dB(MHz) 99% (MHz)
15MHz 14.77 13.815 14.78 13.813 14.75 13.809
20MHz 19.73 18.311 19.71 18.313 19.69 18.308
Emission Bandwidth Band 66 NB 1oT GB (Upper)
LTE Bandwidth Bottom Channel Middle Channel Top Channel
26dB(MHz) 99% (MHz) 26dB(MHz) 99% (MHz) 26dB(MHz) 99% (MHz)
15MHz 14.73 13.824 14.74 13.828 14.74 13.824
20MHz 19.69 18.305 19.72 18.316 19.71 18.310
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Plots for LTE15 and LTE20 Bandwidths + NB-1oT-GB in the Lower Guard Band:

LTE15 Bottom Channel

[ eysight Spectrum Amalyzer - Occupied BW.
AL

o=
04:48:19 AMDec 14, 2018
Radie Std: Nene

Center Freq: 2.117500000 GHz
s Trig: Fres Run AvglHold: 1010
SIFGolniLow SAnen: 20 dB

Center Freq 2.117500000 GHz

Ext Gain: -41.82 B Radio Device: TS

Ref 50.00 dBm

Center 2.118 GHz

Res BW 300 kHz #VBW 910 kHz

Occupied Bandwidth
13.815 MHz
-170.16 kHz % of OBW Power  99.00 %
14.77 MHz xdB -26.00 dB

Total Power 54.4 dBm

Transmit Freq Error
x dB Bandwidth

LTE15 Middle Channel

[ eysight Spectrum Amalyzer - Occupied BW.
AL

o=
05.00:11 AMDec 14, 2018
Radie Std: Nene

Center Freq 2.155000000 GHz Center Freq: 2165000000 GHz i
Trig: Fres Run AvglHold: 1010

SIFGolniLow #Anen: 20 dB Ext Gain: 41.82 B Radio Device: TS

Ref 50.00 dBm

Span 22.5 MHz

#Res BW 300 kHz #Sweep 1.001 s

#VEW 910 kHz
Occupled Bandwidth
13.813 MHz

-171.49 kHz % of OBW Power  99.00 %
14.78 MHz x dB -26.00 dB

Total Power 54.4 dBm

Transmit Freq Error
x dB Bandwidth

LTE15 Top Channel

[ epiaht Spectrumm Amalyzer - Occupied BW.
AL

52
Center Freq: 2.182500000 GHz Radio St

—e.  Trig: Free Run AvglHald: 10110
FIF GainiLow dAnen: 20 dB Ext Gain: 4182 6B

Centsr Fraq 2.192500000 GHz

Radic Device: BTS

Ref 50.00 dBm

Center 2.193 GHz

Span 22.5 MHz
#Res BW 300 kHz

#VBW 910 kHz #Sweep 1.001 s|

Occupied Bandwidth
13.809 MHz
-175.50 kHz % of OBW Power 99.00 %
14.75 MHz x dB -26.00 dB

Total Power 54.3 dBm

Transmit Freq Error
x dB Bandwidth

LTE20 Bottom Channel
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[ eysight Spectrum Amalyzer - Occupied BW.
AL

Center Freq: 2.120000000 GHz
s Trig: Fres Run AvglHold: 1010
SIFGolniLow SAnen: 20 dB Ext Gain: -41.82 B

Center Freq 2.120000000 GHz

Ref 50.00 dBm

Center 2.12 GHz

Res BW 430 kHz #VBW 1.3 MHz

Occupied Bandwidth
18.311 MHz

-173.80 kHz % of OBW Power 99.00 %
19.73 MHz x dB -26.00 dB

Total Power 54.4 dBm

Transmit Freq Error
x dB Bandwidth

Radie Std: Nene

Radio Device: TS

#Sweep 1.001 s

o=
51:52 AMDec 14,2018

Span 30 MHz

LTE20 Middle Channel

[ eysight Spectrum Amalyzer - Occupied BW.
AL

Center Freq 2.155000000 GHz Center Freq: 2.158000000 GHz Radio St
e Trig: FreaRun AvglHold: 10/10
#FGain:Low #Atten: 20 48 Ex1 Gain: 41.62 4B

Ref 50.00 dBm

Center 2.155 GHz

#Res BW 430 kHz #VBW 1.3 MHz

Occupled Bandwidth
18.313 MHz

-177.83 kHz % of OBW Power  99.00 %
19.71 MHz x dB -26.00 dB

Total Power 54.6 dBm

Transmit Freq Error
x dB Bandwidth

o=
10:03:10 AMDex 14, 2018

Radio Device: TS

#Sweep 1.001 s

d: Nene

Span 30 MHz

LTE20 Top Channel

[ epiaht Spectrumm Amalyzer - Occupied BW.
AL

Center Freq: 2.190000000 GHz Radio Std.
—e.  Trig: Free Run AvglHald: 10110
FIF GainiLow dAnen: 20 dB Ext Gain: 4182 6B

Centsr Fraq 2.190000000 GHz

#Res BW 430 kHz #VBW 1.3 MHz #Ew

Occupled Bandwidth
18.308 MHz

-185.47 kHz % of OBW Power  99.00 %
19.69 MHz x dB -26.00 dB

Total Power 54.6 dBm

Transmit Freq Error
x dB Bandwidth

Radic Device: BTS

eep 1.001 s|
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Plots for LTE15 and LTE20 Bandwidth + NB-loT-GB in the Upper Guard Band:

LTE15 Bottom Channel LTE20 Bottom Channel

[ eysight Spectrum Amalyzer - Occupied BW.
AL

Center 2.118 GHz
#Res BW 300 kHz

Occupied Bandwidth

13.824 MHz
163.11 kHz
14.73 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.117500000 GHz
Trig: Fres Run AvglHold: 1010
sAnen: 20 dB Ext Gain: -41.82 B

#VBW 910 kHz

Total Power 54.4 dBm

% of OBW Power 99.00 %
x dB -26.00 dB

106:28:30 AMDec 14, 2018

Radie Std: Nene

Radio Device: TS

[ eysight Spectrum Amalyzer - Occupied BW.
AL

Center 2.12 GHz
#Res BW 430 kHz
Occupied Bandwidth
18.305 MHz
177.40 kHz
19.69 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.120000000 GHz
Trig: Fres Run AvglHold: 1010
sAnen: 20 dB Ext Gain: -41.82 B

#VBW 1.3 MHz

Total Power 54.6 dBm

% of OBW Power 99.00 %
x dB -26.00 dB

04:57:05 AMDec 15, 2018

Radie Std: Nene

Radio Device: TS

LTE20 Middle Channel

[ eysight Spectrum Amalyzer - Occupied BW.
AL

LTE15 Middle Channel

[ eysight Spectrum Amalyzer - Occupied BW.
AL

06:38:19 AMDe 14,2018 |
Radio Std: Nene

05,09:32 AMDec 15, 2018
Radie Std: Nene

Center Freq: 2.155000000 GHz
Tri AvglHold: 1010
Ext Gain: -41.82 B

Center Freq: 2.155000000 GHz
Tri AvglHold: 1010
Ext Gain: -41.82 B

Radio Device: TS Radio Device: TS

#Res BIW_ 300 kHz
Occupled Bandwidth
13.828 MHz

160.32 kHz
14.74 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 910 kHz

Total Power 54.4 dBm

% of OBW Power 99.00 %
x dB -26.00 dB

#Sweep 1.001 s

Ref 50.00 dBm

#Res BIW 430 kHz
Occupled Bandwidth
18.316 MHz

172.93 kHz
19.72 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 1.3 MHz

Total Power 54.6 dBm

% of OBW Power 99.00 %
x dB -26.00 dB

Span 30 MHz
#Sweep 1.002 5

LTE15 Top Channel

LTE20 Top Channel

[ epiaht Spectrumm Amalyzer - Occupied BW.
AL

FIF GainiLow

#Res BW 300 kHz
Occupled Bandwidth
13.824 MHz

158.51 kHz
14.74 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.182500000 GHz
Trig: Free Run AvglHald: 10110
#Atten: 20 dB. Ext Gain: 4182 6B

#VBW 910 kHz

Total Power 54.3 dBm

% of OBW Power 99.00 %
x dB -26.00 dB

Radic Device: BTS

Span 22.5 MHz
#Sweep 1.001 s|

[ epiaht Spectrumm Amalyzer - Occupied BW.
AL

FIF GainiLow

#Res BW 430 kHz
Occupled Bandwidth
18.310 MHz

165.47 kHz
19.71 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.190000000 GHz
Trig: Free Run AvglHald: 10110
#Atten: 20 dB.

#VBW 1.3 MHz

Total Power 54.6 dBm

% of OBW Power 99.00 %
x dB -26.00 dB

Ext Gain: 4182 6B

05:30:19 A
Radio Std: Non

Radic Device: BTS

Span 30 MHz
#Sweep 1.002 s|
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13.3 Antenna Port Conducted Band Edge

Conducted band edge measurements were made at AHFIB RRH antenna port 2. The AHFIB was operated at the
band edge frequencies with a single NB loT GB carrier for 10MHz LTE bandwidth.

The same limit of -19dBm used in the original certification testing is used for this testing. The limit is adjusted
from -13dBm to -19dBm [-13dBm -10 log (4)] per FCC KDB 662911D01 v02r01 because the BTS may operate as a
4 port MIMO transmitter.

Measurements were performed with the spectrum analyzer in the RMS average mode over 100 traces. In the
1MHz bands outside and adjacent to the frequency block, a resolution bandwidth of 1% of the emission
bandwidth was used. In the 1 to 2MHz frequency range outside the band edge (i.e.: 2108 to 2109MHz and 2199
to 2201MHz bands) the RBW was again reduced to 1% of the emission bandwidth and the power integrated
over 1IMHz. In the 2 to 5MHz frequency range outside the band edge (i.e.: 2105 to 2108MHz and 2202 to
2205MHz bands) a 1MHz RBW and 3MHz VBW was used.

The total measurement RF path loss of the test setup (attenuator and test cables) was 41.82 dB and is accounted
for by the spectrum analyzer external gain offset.

The results are summarized in the following table. The highest (worst case) emissions from the measurement
data are provided.

LTE BW NB loT Guardband Placement Bottom Channel (dBm) Top Channel (dBm)
15 MHz Lower -23.151 -22.328
15 MHz Upper -24.250 -20.956
20MHz Lower -24.046 -22.459
20MHz Upper -24.799 -20.919

Conducted band edge measurements are provided in the following pages. Captions are marked with LBE for
lower band edge and UBE for upper band edge.
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LTE15 + Lower NB loT GB Carrier Band Edge Plots:

LTE15 Bottom Channel LBE 2109MHz to 2111MHz LTE15 Top Channel UBE 2199MHz to 2201MHz

[ eysight Spectrum Amalyser - Swept 54 =
AL F

[ eysight Spectrum Amalyser - Swept 54 =
AL F

2.199000000 GHz #4vg Type: RMS

PNG: Wide -+ Trig: Free Run Avg|Hold: 100100
IFGainLow SAnen: 16 4B Ext Gain: -41.82 B

2.109000000 GHz #4vg Type: RMS

PNG: Wide -+ Trig: Free Run Avg|Hold: 100100
IFGainLow SAnen: 16 4B Ext Gain: -41.82 B

Ref 40.00 dBm Ref 40.00 dBm

A
Start 2.109000 GHz Stop 2.111000 GHz
#Res BW 150 kHz #VBW 470 kHz* Sweep 1.000 ms (1001 pts).

A
Start 2.199000 GHz Stop 2.201000 GHz
#Res BW 150 kHz #VBW 470 kHz* Sweep 1.000 ms (1001 pts).

LTE15 Bottom Channel LBE 2108MHz to 2109MHz LTE15 Top Channel UBE 2201MHz to 2202MHz

[ eysight Spectrum Aralyzer - Channel Poer r=m
TR F T 2103 AMDec 14,2018
Center Freq 2.201500000 GHz Center Freq: 2.201500000 GHz Radio $td: None

. Trig: Fres Run Avg|Hold: 100100
SIFGolniLow sAnen: 16 48 Ext Gain: 41.82 B Radio Device: TS

o el
' . 04,4736 AMDe 14, 2018
Center Freq: 2.108500000 GHz Radio Std: None
—+. Trig: FresRun AvglHold: 100100
#FGoln:Low 2Auen: 16 48 Ext Gain: -41.62 a8 Radio Device: BTS

Ref 50.00 dBm Ref 50.00 dBm

Span 1.5 MHz
#Res BW 150 kHz #VBW 470 kHz Sweep 1ms

Span 1.5 MHz
#Res BW 150 kHz #VBW 470 kHz Sweep 1ms

Channel Power Power Spectral Density Channel Power Power Spectral Density

-24.66 dBm /1 MHz -84.66 dBm /Hz -22.64 dBm /1 MHz -82.64 dBm /Hz

#Avg Type: RMS #Avg Type: RMS
NG fast ~e-  Trig: Free Run AvglHald: 1001100 - PN Fast ~»=  Trig: FreeRun Avg|Hold: 100100
IFGain:L ow #Atten: 16 dB Ext Gain: -41.52 d8 IFGain:L ow dAnen: 16 dB Ext Gain: 41.82 6B

Mkr1 2.107 958 GHz,
-23.151 dBm

A A
Start 2.105000 GHz Stop 2.108000 GHz Start 2.202000 GHz Stop 2.205000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHZ* Sweep 1.000 ms {1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHZ* Sweep 1.000 ms {1001 pts)
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LTE20 + Lower NB loT GB Carrier Band Edge Plots:

LTE20 Bottom Channel LBE 2109MHz to 2111MHz

[ eysight Spectrum Amalyser - Swept 54 =
AL F

LTE20 Top Channel UBE 2199MHz to 2201MHz

[ eysight Spectrum Amalyser - Swept 54 =
AL F

#Avg Type: RMS
Avg|Hold: 100100
Ext Gain: -41.82 B

#Avg Type: RMS
Avg|Hold: 100100
Ext Gain: -41.82 B

2.109000000 GHz 2.199000000 GHz

o s Trig:Free Run

o s Trig:Free Run _—
IFGalnLow aAten: 16 4B

PNO: Wids
IFGainLow SAnen: 16 4B

0 GHz
Ref 30.00 dBm Ref 30.00 dBm -27.479 dBm

i i
Start 2.199000 GHz

#Res BW 200 kHz

Start 2.109000 GHz
#Res BW 200 kHz

Stop 2.201000 GHz
Sweep 1.000 ms (1001 pts).

Stop 2.111000 GHz

#VBW 620 kHz* Sweep 1.000 ms (1001 pts) #VBW 620 kHz*

SIFGolniLow

Ref 50.00 dBm

Center 2.109 GHz
#Res BW 200 kHz

Channel Power

-25.75 dBm /1 MHz

sAnen: 16 4B Ext Gain: -41.82 B

o ]
' . 05,46:58 AMDex 14, 2018
Center Freq: 2.108500000 GHz Radio Std: None
Trig: Free Run AvglHold: 100100

Radio Device: BTS

Span 1.5 MHz

#VBW 620 kHz Sweep 1ms

Power Spectral Density

-85.75 dBm /Hz

PNO: Fast ==
IFGain:L ow

o it

Start 2.105000 GHz
#Res BW 1.0 MHz

#VBW 3.0 MHZ*

#Avg Type: RMS
Trig: Free Run Avg|Hold: 100100
#Atten: 16 4B Ext Gain: 41.82 6B

Mkr1 2.107 . Hz

-24.046 dBm

B L

i

Stop 2.108000 GHz
Sweep 1.000 ms {1001 pts)

LTE20 Top Channel UBE 2201MHz to 2202MHz

[ eysight Spectrum Aralyzer - Channel Poer
AL

Center Freq 2.201500000 GHz

SIFGolniLow

Ref 50.00 dBm

#Res BW 200 kHz
Channel Power

-22.85 dBm /1 MHz

sAnen: 16 4B Ext Gain: -41.82 B

o ]
£ T 23:50 AMDe 15, 2018
Center Freq: 2.201500000 GHz Radio Std: None
Trig: Free Run AvglHold: 100100

Radio Device: BTS

Span 1.5 MHz

#VBW 620 kHz Sweep 1ms

Power Spectral Density

-82.85 dBm /Hz

PNO: Fast ==
IFGain:L ow

Start 2.202000 GHz
#Res BW 1.0 MHz

#VBW 3.0 MHZ*

#Avg Type: RMS
Trig: Free Run Avg|Hold: 100100
#Atten: 16 4B Ext Gain: 41.82 6B

A
Stop 2.205000 GHz
Sweep 1.000 ms {1001 pts)
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LTE15 + Upper NB loT GB Carrier Band Edge Plots:

LTE15 Bottom Channel LBE 2109MHz to 2111MHz LTE15 Top Channel UBE 2199MHz to 2201MHz

[ eysight Spectrum Amalyser - Swept 54
AL

2.199000000 GHz

#Avg Type: RMS
Avg|Hold: 100100
Ext Gain: -41.82 B

[ eysight Spectrum Amalyser - Swept 54
AL

2.109000000 GHz

#Avg Type: RMS
Trig: Fres Run Avg|Hold: 100100 ENC Wide -»-  Trig: Fres Run
sAnen: 16 4B Ext Gain: 41.82 B IFGainLow SAnen: 16 4B

PNO: Wido =+
IFGainLow

Ref 30.00 dBm Ref 40.00 dBm

A A
Start 2.109000 GHz Stop 2.111000 GHz Start 2.199000 GHz Stop 2.201000 GHz
#Res BW 150 kHz #VBW 470 kHz* Sweep 1.000 ms (1001 pts). #Res BW 150 kHz #VBW 470 kHz* Sweep 1.000 ms (1001 pts).

3 AMDec 14,2018
Radie Std: Nene

Center Freq: 2.201500000 GHz
. Trig: Fres Run Avg|Hold: 100100
SIFGolniLow sAnen: 16 48 Ext Gain: 41.82 B Radio Device: TS

27:54 AMDe 19,2018

Radie Std: Nene

Center Freq: 2108500000 GHz
. Trig: Fres Run Avg|Hold: 100100
SIFGolniLow sAnen: 16 48 Ext Gain: 41.82 B Radio Device: TS

Ref 50.00 dBm Ref 50.00 dBm

Span 1.5 MHz .. Span 1.5 MHz
#Res BW 150 kHz #VBW 470 kHz Sweep 1ms #Res BW 150 kHz #VBW 470 kHz Sweep 1ms
Channel Power Power Spectral Density

Channel Power Power Spectral Density
-22.23 dBm /1 MHz -82.23 dBm /Hz

-25.27 dBm /1 MHz -85.27 dBm /Hz

#Avg Type: RMS #Avg Type: RMS
Avg|Hold: 100100 - PN Fast ~»=  Trig: FreeRun Avg|Hold: 100100
Ext Gain: 41.82 6B [FGain:Low dAnen: 16 dB Ext Gain: 41.82 6B

Trig: Free Run

PNO: Fast ==
#Atten: 16 4B

IFGain:L ow

T e 9
s SR NN e N T
B T P PSP,

A
Start 2.202000 GHz Stop 2.205000 GHz
#VBW 3.0 MHZ* Sweep 1.000 ms {1001 pts)

#Res BW 1.0 MHz

i
Stop 2.108000 GHz

Start 2.105000 GHz
Sweep 1.000 ms {1001 pts)

#Res BW 1.0 MHz #VBW 3.0 MHZ*
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LTE20 + Upper NB loT GB Carrier Band Edge Plots:

LTE20 Bottom Channel LBE 2109MHz to 2111MH

[ eysight Spectrum Amalyser - Swept 54 ==
AL

2.109000000 GHz B #Avg Type: RMS
PNO: Wide —+- Trig: Free Run AvglHold: 100100
FGainL ow zAuen: 16 4B Ext Gain: 41,62 a8
00 GHz
Ref 40.00 dBm -29.306 dBm

i
Start 2.109000 GHz
#Res BW 200 kHz #VBW 620 kHz*

Stop 2.111000 GHz
Sweep 1.000 ms (1001 pts).

o=
E . 04:56:28 AMDec 15, 2018
Center Freq: 2108500000 GHz Radie Std: Nene

. Trig: Fres Run Avg|Hold: 100100
SIFGolniLow sAnen: 16 48 Ext Gain: 41.82 B Radio Device: TS

Ref 50.00 dBm

Span 1.5 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1ms

Channel Power Power Spectral Density

-25.38 dBm /1 MHz -85.38 dBm /Hz

#Avg Type: RMS
PN Fast ~»=  Trig: FreeRun Avg|Hold: 100100
IFGain:L ow dAnen: 16 dB Ext Gain: 41.82 6B

NUSRPNPA IR S

i
Start 2.105000 GHz

Stop 2.108000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHZ*

Sweep 1.000 ms {1001 pts)

LTE20 Top Channel UBE 2199MHz to 2201MHz

[ eysight Spectrum Amalyser - Swept 54
AL

2.199000000 GHz ) #4vg Type: RMS
PNG: Wide -+ Trig: Free Run Avg|Hold: 100100
IFGainLow SAnen: 16 4B Ext Gain: -41.82 B

Ref 40.00 dBm

i
Start 2.199000 GHz

Stop 2.201000 GHz
#Res BW 200 kHz #VBW 620 kHz*

Sweep 1.000 ms (1001 pts).

LTE20 Top Channel UBE 2201MHz to 2202MHz

[ eysight Spectrum Aralyzer - Channel Poer
AL

Center Freq 2.201500000 GHz

o el
£ T 05:20:45 AMDex 15, 2018
Center Freq: 2.201500000 GHz Radio Std: None

—+. Trig: FresRun AvglHold: 100100
#FGoln:Low 2Auen: 16 48 Ext Gain: -41.62 a8 Radio Device: BTS

Ref 50.00 dBm

Center 2.202 GHz Span 1.5 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1ms

Channel Power

Power Spectral Density

-22.49 dBm /1 MHz -82.49 dBm /Hz

#Avg Type: RMS
PN Fast ~»=  Trig: FreeRun Avg|Hold: 100100
IFGain:L ow dAnen: 16 dB Ext Gain: 41.82 6B

i
Start 2.202000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHZ*

Stop 2.205000 GHz
Sweep 1.000 ms {1001 pts)
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Transmitter conducted spurious emissions measurement were made at AHFIB RRH antenna port 2 across the
range 9 kHz-22GHz. The AHFIB was operated on bottom, middle and top channels with a single NB loT GB
carrier with LTE bandwidth of 15MHz and 20MHz at maximum port power. The Keysight PSA E4440A was used
to measure frequencies below 10MHz because of the lower noise floor in that frequency range, and the MXA
N2090A was used to measure from 10MHz to 22GHz. The total measurement RF path loss of the test setup
(attenuators, high pass filter and test cables) was accounted for by the spectrum analyzer reference level offset

(see table below).

The same limit of -19dBm used in the original certification testing is used for this testing. The limit is adjusted
from -13dBm to -19dBm [-13dBm -10 log (4)] per FCC KDB 662911D01 v02r01 because the BTS may operate as a

4 port MIMO transmitter.

Frequency Range RBW (KHz) VBW (KHz) Detector/Avg Type Sweep Time Path Loss (dB)
9KHz to 150KHz 1 3 RMS Avg Auto 24.41
150KHz to 10MHz 100 300 RMS Avg Auto 24.41
10-100 MHz 1000 3000 Peak/Max Auto 39.38
100-1910 MHz 1000 3000 Peak/Max Auto 39.84
1910-2220 MHz 1000 3000 RMS Avg Auto 41.73
2220MHz to 6.2GHz 1000 3000 Peak/Max Auto 41.87
6.2GHz to 10GHz 1000 3000 Peak/Max Auto 42.76
10GHz to 14GHz 1000 3000 Peak/Max Auto 42.89
14GHz to 18GHz 1000 3000 RMS Avg Auto 45.04
18 GHz to 22GHz 1000 3000 RMS Avg Auto 45.71
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LTE15 Bottom Channel (2117.5) NB loT at lower Guard Band:

LTE15 Bottom+NB loT GB (Lower) 9-150KHz LTE15 Bottom+NB loT GB (Lower) 150 KHz-10MHz

Agilent 10:19:26 Nov 22, 2018 R T Agilent 10:20:65 Nov 22, 2018 R T

Harker
298.000 kHz
-61.179 dBm

1Bm

Marker
79.908 kHz
-61.445 dBm

#YBH 3 kHz

[ eysight Spectrum Amalyser - Swept 54
AL

Start Freq 10.000000 MHz #avg Type: RMS
PN ¢ Avg|Hold: 100100

. Trig: Free Run
sAnen: 10 dB Ext Gain: -19.38 dB

#Avg Type: RMS
. Trig: Free Run Avg|Hold: 50150
sAnen: 10 dB Ext Gain: -19.84 dB

Ref 30.00 dBm iy Ref 30.00 dBm

‘1

A A P IR b B A W s A A4 A

A
Start 0.1000 GHz Stop 1.9100 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.810 ms {1811 pts)

A
Start 10.00 MHz Stop 100.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.013 ms (401 pts)

LTE15 Bottom+NB loT GB (Lower) 1910MHz-2220MHz LTE15 Bottom+NB loT GB (Lower) 2220MHz-6.2GHz

[ epiaht Spectrum Analyzer - Swept 53
AL

[ epight Spectrum Aalyzes - Swept 54
AL :
Start Freq 2.220000000 GHz N #Avg Type: RMS
—e.  Trig: Free Run Avg|Hold: 50150

Start Freq 1.910000000 GHz N #Avg Type: RMS
LS #Atten: 10 4B Ext Gain: 41.87 6B

. Trig: Free Run Avg|Hold: 100100
#Atten: 20 dB. Ext Gain: 4169 dB

Mkr1 6

dBd Ref 40.00 dBm iy Ref 30.00 dBm

i
Start 2.220 GHz Stop 6.200 GHz

Start 1.9100 GHz Stop 2.2200 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 6.804 ms (3781 pts)

#Res BW 1.0 MHz #VBW 3.0 MHZ* Sweep 1.067 ms (4001 pts)




|h"..'.'_h
L NTS

LTE15 Bottom+NB loT GB (Lower) 6.2GHz-10GHz

[ eysight Spectrum Amalyser - Swept 54
AL

Start Freq 6.200000000 GHz . #avg Type: RMS
PNO: Fast ~+-  Trig: Free Run Avg|Hold: 50150
IFGalnLow sAnen: 10 48 Ext Gain: 42.76 dB
Mkr1 9.96

Ref 30.00 dBm

i

Start 6.200 GHz Stop 10.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 6.400 ms (4001 pts)

#Avg Type: RMS
FNO Fast s~ Trio: FreeRun AvglHold: 100100
IFGalnLow sAnen: 10 48 Ext Gain: 45,04 4B

A
Start 14.000 GHz Stop 18.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHZ* Sweep 10.13 ms (8001 pts)
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Page 67 of 89

LTE15 Bottom+NB loT GB (Lower) 10GHz-14GHz

[ eysight Spectrum Amalyser - Swept 54
AL

10.000000000 GHz ) #avg Type: RMS
PNO: Fast ~+-  Trig: Free Run Avg|Hold: 50150
IFGalnLow sAnen: 10 48 Ext Gain: -42.89 B
Mkr1 12.703
d

Ref 30.00 dBm

i

Start 10.000 GHz Stop 14.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 8.000 ms (4001 pts)

#Avg Type: RMS
FNO Fast s~ Trio: FreeRun AvglHold: 100100
IFGalnLow sAnen: 10 48 Ext Gain: 45.71 dB

A
Start 18.000 GHz Stop 22.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHZ* Sweep 10.13 ms (8001 pts)
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LTE15 Middle Channel (2155MHz) NB loT at lower Guard Band:

LTE15 Middle+NB IoT GB (Lower) 9-150KHz LTE15 Middle+NB IoT GB (Lower) 150 KHz-10MHz

Agilent 10:41:55 Nov 22, 2018 R T Agilent 10:42:30 Nov 22, 2018 R T

Harker
224.000 kHz
-58.163 dBm

1Bm

Marker
59.708 kHz
-61.366 dBm

#YBH 3 kHz

[ eysight Spectrum Amalyser - Swept 54
AL

Start Freq 10.000000 MHz #avg Type: RMS
PN ¢ Avg|Hold: 100100

. Trig: Free Run
sAnen: 10 dB Ext Gain: -19.38 dB

#Avg Type: RMS
. Trig: Free Run Avg|Hold: 50150
sAnen: 10 dB Ext Gain: -19.84 dB

Mkr1 MHz

-30.315 dBm iy Ref 30.00 dBm

Ref 30.00 dBm

1

bbb U 9 o A AT e oA b

P VLT [T P

A
Start 0.1000 GHz Stop 1.9100 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.810 ms {1811 pts)

A
Start 10.00 MHz Stop 100.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.013 ms (401 pts)

LTE15 Middle+NB IoT GB (Lower) 1910MHz-2220MHz LTE15 Middle+NB IoT GB (Lower) 2220MHz-6.2GHz

[ epiaht Spectrum Analyzer - Swept 53
AL

[ epight Spectrum Aalyzes - Swept 54
- :
Start Freq 2.220000000 GHz N #Avg Type: RMS

P —e.  Trig: Free Run Avg|Hold: 50150

Start Freq 1.910000000 GHz ~ #Avg Type: RM:
L #Atten: 10 4B Ext Gain: 41.87 6B

. Trig: Free Run Avg|Hold: 100100
#Atten: 20 dB. Ext Gain: 4169 dB

dBd Ref 40.00 dBm iy Ref 30.00 dBm

o
PN VUSROS UROT VU OO S S0 \“"“""ﬂ‘*mw-

A
Start 2.220 GHz Stop 6.200 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 6.804 ms (3781 pts)

A
Start 1.9100 GHz Stop 2.2200 GHz
#Res BW 1.0 MHz #VBW 3.0 MHZ* Sweep 1.067 ms (4001 pts)
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LTE15 Middle+NB loT GB (Lower) 6.2GHz-10GHz

[ eysight Spectrum Amalyser - Swept 54
AL

Start Freq 6.200000000 GHz B #Avg Type: RMS
ENQ: Fast —>-  Trig: Free Run AvglHold: 50750
JFGalnLow aamen: 10 4B Ext Gain: 42.76 4
Mkr1 8.786 85 GHz/

Ref 30.00 dBm dBm

i

Start 6.200 GHz Stop 10.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 6.400 ms (4001 pts)

#Avg Type: RMS
FNO Fast s~ Trio: FreeRun AvglHold: 100100
IFGalnLow sAnen: 10 48 Ext Gain: 45,04 4B

A
Start 14.000 GHz Stop 18.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHZ* Sweep 10.13 ms (8001 pts)
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LTE15 Middle+NB loT GB (Lower) 10GHz-14GHz

[ eysight Spectrum Amalyser - Swept 54
AL

10.000000000 GHz #avg Type: RMS

PNO: Fast ~+-  Trig: Free Run Avg|Hold: 50150
IFGalnLow sAnen: 10 48 Ext Gain: -42.89 B

Ref 30.00 dBm

i

Start 10.000 GHz Stop 14.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 8.000 ms (4001 pts)

#Avg Type: RMS
FNO Fast s~ Trio: FreeRun AvglHold: 100100
IFGalnLow sAnen: 10 48 Ext Gain: 45.71 dB

A
Start 18.000 GHz Stop 22.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHZ* Sweep 10.13 ms (8001 pts)
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LTE15 Top Channel (2192.5MHz) NB loT at lower Guard Band:

LTE15 Top+NB IoT GB (Lower) 9-150KHz LTE15 Top+NB loT GB (Lower) 150 KHz-10MHz

Agilent 10:51:55 Nov 22, 2018 Agilent 10:52:33 Nov 22, 2018

#Atten 16 dB Ext PG -24.41 dB f @ dBm #Atten 16 dB Exr PG
Marker
224.000 kHz
-55.203 dBm

#Avg Type: R K #Avg Type: RMS
PN fast oo Trig: FreeRun Aveol: 1001100 NS e Trig: FresRun AvglHold: 50/50
\FGalniiow #Aen: 1048 Ext Gain: 39,36 dB \FGalniiow #Aen: 1048 Ext Gain: 39,84 d8

A At i R AV A

A A
Start 10.00 MHz Stop 100.00 MHz Start 0.1000 GHz Stop 1.9100 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.013 ms (401 pts) #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.810 ms (1811 pts)

[ eight Spectrum Analyzer - Swept S8 [
AL

Start Freq 1.910000000 GHz N #Avg Type: RMS
PN Fast ~»=  Trig: FreeRun Avg|Hold: 100100
IFGain:L ow dAnen: 20 dB Ext Gain: 4169 dB

#Avg Type: RMS
PN Fast ~»=  Trig: FreeRun Avg|Hold: 50150
IFGain:L ow dAnen: 10 dB Ext Gain: 41.87 6B

Ref 40.00 dBm

N . TS BV O Sy s & aeca il

A
Start 1.9100 GHz Stop 2.2200 GHz
#Res BW 1.0 MHz #VBW 3.0 MHZ* Sweep 1.067 ms (4001 pts)

A
Start 2.220 GHz Stop 6.200 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 6.804 ms (3781 pts)
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LTE15 Top+NB loT GB (Lower) 6.2GHz-10GHz

[ eysight Spectrum Amalyser - Swept 54
AL

Start Freq 6.200000000 GHz #avg Type: RMS

PNO: Fast ~+-  Trig: Free Run Avg|Hold: 50150
IFGalnLow sAnen: 10 48 Ext Gain: 42.76 dB

Ref 30.00 dBm

i

Start 6.200 GHz Stop 10.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 6.400 ms (4001 pts)

#Avg Type: RMS
FNO Fast s~ Trio: FreeRun AvglHold: 100100
IFGalnLow sAnen: 10 48 Ext Gain: 45,04 4B

Mkr1 16

A
Start 14.000 GHz Stop 18.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHZ* Sweep 10.13 ms (8001 pts)
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LTE15 Top+NB loT GB (Lower) 10GHz-14GHz

[ eysight Spectrum Amalyser - Swept 54
AL

10.000000000 GHz #avg Type: RMS

PNO: Fast ~+-  Trig: Free Run Avg|Hold: 50150
IFGalnLow sAnen: 10 48 Ext Gain: -42.89 B

Ref 30.00 dBm

i

Start 10.000 GHz Stop 14.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 8.000 ms (4001 pts)

#Avg Type: RMS
FNO Fast s~ Trio: FreeRun AvglHold: 100100
IFGalnLow sAnen: 10 48 Ext Gain: 45.71 dB

A
Start 18.000 GHz Stop 22.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHZ* Sweep 10.13 ms (8001 pts)






