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LTE10 and LTE15 plus NB loT Guard Band Carrier in lower Guard Band (Upper) Bandwidth Plots:
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LTE20 plus NB loT Guard Band Carrier in lower Guard Band (Lower) Bandwidth Plots:
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12.3. Antenna Port Conducted Band Edge

Conducted band edge measurements were made at FRIG RRH antenna port 1. The FRIG was
operated at the band edge frequencies with QPSK modulation for 10MHz, 15MHz and 20MHz
LTE bandwidths.

The same limit of -19dBm used in the original certification testing is used for this testing. The
limit is adjusted 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 2156 to 2157MHz bands) the RBW was again reduced to 1% of the
emission bandwidth and the power integrated over 1MHz. In the 2 to 5MHz frequency range
outside the band edge (i.e.: 2105 to 2108MHz and 2157 to 2160MHz bands) a LMHz RBW and
3MHz VBW was used.

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

Lower Guard Band Carrier

LTE Bandwidth Bottom Channel Top Channel Limit
u0]\Y/] -21.502 -24.802 -19dBm
15M -24.623 -25.771 -19dBm
20M -26.133 -26.538 -19dBm

Upper Guard Band Carrier

LTE Bandwidth Bottom Channel Top Channel timit
10M -26.35 -19.574 -19dBm
15M -26.82 -23.776 -19dBm
20M -26.618 -26.437 -19dBm

The total measurement RF path loss of the test setup (attenuator and test cables) was 41.46 dB
and is accounted for by the spectrum analyzer reference level offset.

Conducted band edge measurements are provided in the following pages.
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LTE10_Top Channel_UBE_2154 to 2156MHz
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LTE15_Top Channel_UBE_2154 to 2156MHz
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-27.30 dBm

Trig: Free Run AvglHold: 100100
#Atten: 20 dB Ext Gain: 4146 dB  Radio Device:BTS

Center Freq
2108500000 GHz |

Span 1.5 MHz,
#VBW 620 kHz Sweep 1ms|

Power Spectral Density

-87.30 dBm /Hz

sTATUS
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LTE20_Top Channel_UBE_2154 to 2156MHz

'NO: Fast —5—

IFGain-Low

Start 2.105000 GHz
#Res BW 1.0 MHz

#VBW 3.0 MHz"

4
vg Type: RMS
Trig: Free Run Avg|Hold: 1001100
#Anen: 10 0B Ext Gain: .46 dB

StartFreq
2108000000 GHz

URSOPRP ASPRPIPIS o

Stop 2.108000 GHz | Lin

Sweep 1.000 ms (1001 pts)

sTaTUS

[ Keysight Spectrum Amatyces - Swept S
kL

Start Freq 2.154000000 GHz
P!

IFGain-Low

Ref 40.00 dBm

Start 2.154000 GHz
#Res BW 200 kHz

NO: Wide —>—

#VBW 620 kHz"

4
vg Typs: RMS
Trig: Free Run Avg|Hold: 1001100

#Aren: 20 dB Ext Gain: -H1.46 dB

StartFreq
2154000000 GHz

Stop 2.156000 GHz
Sweep 1.000 ms (1001 pts)

FIFGainLow

Ref 50.00 dBm

ICenter 2.157 GHz
#Res BW 200 kHz

Channel Power

-27.42 dBm /1 MHz

11:02:04 4Sep 14, 2018

A
Center Freq: 2186500000 GHz Radio Std: None Freguency

AvglHold: 100100
Cent q
2156500000 GHz

T
iAtten: 20 0B Ext Gain: 4146 dB  Radio Device: BTS

#VBW 620 kHz Sweep 1ms|
Power Spectral Density

-87.42 dBm /Hz

sTATUS

'NO: Fast —5—

IFGain-Low

Start 2.157000 GHz
#Res BW 1.0 MHz

#VBW 3.0 MHz"

4
vg Type: RMS
Trig: Free Run Avg|Hold: 1001100
#Amen: 20 0B Ext Gain: .46 dB

StartFreq
2167000000 GHz

Stop 2.160000 GHz | Lin

Sweep 1.000 ms (1001 pts)

sTaTUS
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12.4. Transmitter Antenna Port Conducted Emissions

Transmitter conducted emission measurements were made at FRIG RRH antenna port #1. Measurements
were performed over the 9kHz to 22GHz frequency range. The FRIG was operated on the bottom, middle
and top channels with a single NB 10T Guard band carrier with LTE bandwidths of 10MHz, 15MHz and
20MHz.

The same limit of -13dBm used in the original certification testing is used for this testing. The limit is
adjusted to -19dBm [-13dBm -10 log (4)] per FCC KDB 662911D01 v02r01 because the BTS may
operate as a 4 port MIMO transmitter. The required measurement parameters include a 1IMHz bandwidth
with power measured in average value (since transmitter power was measured in average value).

Measurements were performed with a spectrum analyzer using a peak detector with either max hold over
50 sweeps or RMS average mode over 100 traces (see table below).

The limit for the 9kHz to 150kHz frequency range was adjusted to —49dBm to correct for a spectrum
analyzer RBW of 1kHz versus required RBW of 1MHz [i.e.: -49dBm = -19dBm -10log(1MHz/1kHz)].
The limit for the 150kHz to 10MHz frequency range was adjusted to —29dBm to correct for a spectrum
analyzer RBW of 100kHz versus required RBW of 1MHz [i.e.: -29dBm = -19dBm -
10log(1MHz/100kHz)]. The required limit of -19dBm with a RBW of 1MHz was used for all other
frequency ranges.

The spectrum analyzer settings that were used for this test are summarized in the following table.

TABLE OF ANALYZER SETTINGS FOR CONDUCTED SPURIOUS EMISSIONS
Frequency RBW VBW Number of | Detector/ | Sweep | Max Hold Path Loss
Range Data Points | Avgtype [ Time over Note (1)
9kHz to 150kHz 1kHz 3kHz 201 RMS Avg Auto Note (2) 18.78dB
150kHz to
10MHz 100kHz | 300kHz 201 RMS Avg Auto Note (2) 18.78dB
10MHz to
100MHz 1MHz 3MHz 201 RMS Avg Auto Note (2) 37.81dB
100MHz to
2090MHz 1MHz 3MHz 1991 Max Peak Auto 50 Sweeps 39.7dB
2090MHz to
2200MHz 1MHz 3MHz 521 RMS Avg Auto Note (2) 41.46dB
zzog(c::zz to 1MHz 3MHz 4001 Max Peak Auto 50 Sweeps 41.56dB
6GHz to 10GHz 1MHz 3MHz 4001 Max Peak Auto 50 Sweeps 42.45dB
10GHz to 14GHz | 1MHz 3MHz 4001 Max Peak | Auto 50 Sweeps 42.31dB
14GHz to 18GHz | 1MHz 3MHz 8001 RMS Avg Auto Note (2) 44.04dB
18GHz to 22GHz | 1MHz 3MHz 8001 RMS Avg Auto Note (2) 44.16dB
Note 1: The total measurement RF path loss of the test setup (attenuators, test cables and filters) is
accounted for by the spectrum analyzer external gain offset.
Note 2: Max Hold not used and instead measurements were performed with the spectrum analyzer in
the RMS average mode over 100 traces.
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A low pass/carrier blocking filter was used to reduce measurement instrumentation noise floor for the
frequency ranges less than 10 MHz. The total measurement RF path loss of the test setup (attenuators,
low pass filter, high pass filter and test cables) as shown in the table is accounted for by the spectrum
analyzer reference level offset. The display line on the plots reflects the required limit.

Conducted spurious emission plots/measurements are provided in the following pages.
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10MHz Bottom Channel (2115MHz) NB loT at lower Guard Band

LTE10 Bottom+NB loT GB (Lower) 0.009-0.15Mhz

Agilent 01:21:15 Sep 22, 2018 R T

59.700 kHz
-72.145 dBm

[ ———y ——TY
L

Start Freq 10.000000 MHz

PNO; Fast —5—
IFGain-Low

Ref 30.00 dBm

Start 10.00 MHz
#Res BW 1.0 MHz

4

Avg Type: RMS

Trig: Free Run Avg|Hold: 1001100
#Anen: 10 0B Ext Gain:

Stop 100.00 MHz
Sweep 1.000 ms (201 pts)

sTaTUS

#VBW 3.0 MHz"

StartFreq
10000000 MHz|

[ ———y ——TY
L

Start Freq 2.090000000 GHz

NO: past +- Trig: Free Run
\FGainl ow

Ref 40.00 dBm

Start 2.09000 GHz
#Res BW 1.0 MHz

4
Avg Type: RMS
Avg|Hold: 1001100

#Aren: 20 dB Ext Gain: -H1.46 dB

Stop 2.22000 GHz
Sweep 1.005 ms (521 pts)

sTaTUS

#VBW 3.0 MHz"

Frequency

StartFreq
2090000000 GHz

LTE10 Bottom+NB loT GB (Lower) 0.15MHz — 10MHz

Agilent 01:21:36 Sep 22, 2018 R T

Ein
Marker
248.000 kHz
-59.322 dBm

[ ———y ——TY 7 (i
L

4
Avg Type: RMS.
Avg|Hold: 50/50
Ext Gain: -39.70 dB

Start Freq 100.000000 MHz

NO: past +- Trig: Free Run
\FGainl ow

#Aren: 10 6B

Ref 30.00 dBm

StartFreq
100.000000 MHz

AIRPUPRPN e e N L S

Start 0.1000 GHz
#Res BW 1.0 MHz

Stop 2.0900 GHz

#VBW 3.0 MHz Sweep 1.990 ms (1991 pts)

[ — Xepight Spectrum Anslyzes - Swept 54 e
Re m o

A
#Avg Type: RMS
glan Freq 2.220000000 GH I i g

NO: Fast ——
IFGaindow _ #Atten: 10 dB Ext Gain: -41.56 dB

1By Ref 30.00 dBm

StartFreq
2220000000 GHz

Start 2.220 GHz
#Res BW 1.0 MHz

Stop 6.000 GHz
Sweep 6.300 ms (3781 pts)

#VBW 3.0 MHz




Ao
#Avg Type: RMS
:mn Freg 6.000000000 GHz [, gl

1FGain:Low Atten: 10 4B Ext Gain: -42.45 dB

Ref 30.00 dBm
Trace 1

StartFreq
5000000000 GHz|

[ ¥epight Spectnum Analyzer - Swept 54 = el
kL

Start 6.000 GHz
#Res BW 1.0 MHz

Stop 10.000 GHz
Sweep 6.667 ms (4001 pts)

STATUS

#VBW 3.0 MHz
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LTE10 BOTTOM+NB loT GB (Lower) 10000-14000MHz

Ty e———— = o
KL

vy
#Avg Type: RMS Frequency

Trig: Fres Run Avg|Hold: 5050
Auto Tune|

0: Fast —>—
IFGainlow  #Atten: 10 dB Ext Gain: -42.31 dB

Ref 30.00 dBm
Trace 1P

Start 10.000 GHz

Stop 14.000 GHz
#Res BW 1.0 MHz

#VBW 3.0 MHz Sweep 8.000 ms (4001 pts)

[ et Spectnum Ansbyae: - Swept 58
AL

A
#Avg Type: RMS
Start Freq 14.000000000 G . Tig: Frea Run M;‘“Ho}:"m‘mn

i o #émen: 10 B Ext Gain: -44.04 dB

Ref 30.00 dBm
Trace 1 Pas:

StartFreq
14000000000 GHz

Start 14.000 GHz
#Res BW 1.0 MHz

Stop 18.000 GHz
Sweep 10.13 ms (8001 pts)

#VBW 3.0 MHz*

#Res BW 1.0 MHz

[ Keymigt Spectrum Anatyzer - Swept 54 -
kL

A
#Avg Type: RMS
Start Freq 18.000000000 Gz Tig: Frea Run M;‘“Ho}:"smm

NO: Fast
IFGaindow _ #Atten: 10 dB Ext Gain: -44.16 dB

Ref 30.00 dBm
Trace 1 Pas:

StartFreq
18000000000 GHz

Start 18.000 GHz

Stop 22.000 GHz
Sweep 10.13 ms (8001 pts)

#VBW 3.0 MHz*
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10MHz Middle Channel (2132.5MHz) NB loT at lower Guard Band

LTE10 Mid+NB IoT GB (Lower) 0.009-0.15Mhz LTE10 Mid+NB loT GB (Lower) 0.15MHz — 10MHz

Agilent 08:36:31 Sep 22, 2018 R T Agilent 08:37:01 Sep 22, 2018 R T

Ein
Marker
248.000 kHz
-59.714 dBm

A 18 » A
#Avg Type: RMS #Aug Type: RMS
Start Freq 10.000000 MHz I . ... ot B Lot 8 Start Freq 100.000000 P"uw __ S ot B Lagoen
IFGainiow  #Auen: 10 dB Ext Gain: -37.81 dB IFGainiow  #Auen: 10 dB Ext Gain: -33.70 dB

) éBidlv Ref 30.00 dBm ) éBidlv Ref 30.00 dBm

StartFreq StartFreq
10.000000 MHz| 100.000000 MHz

Start 10.00 MHz Stop 100.00 MHz Start 0.1000 GHz Stop 2.0900 GHz
#Res BW 1.0 MHz #VBW 3.0 MHZ* Sweep 1.000 ms (201 pts) #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.990 ms (1991 pts)

[ ¥epight Spectnum Analyzer - Swept 54 = | [ ¥epight Spectnum Analyzer - Swept 54 = |
g kL & AR, 5 g L s

D A
#Avg Type: RMS
Start Freq 2.220000000 GHz e e

Start Freq 2.090000000 GHz PR :\vaoId: T z
IF Gain:L ow @Atten: 10 dB Ext Gain: -41.56 dB

PHO: Fast ——
IFGainLow #Atten: 20 dB Ext Gain: -41.48 dB

Ref 40.00 dBm ) dBidi; Ref 30.00 dBm

StartFreq
2.220000000 GHz

StartFreq
2090000000 GHz

Start 2.220 GHz Stop 6.000 GHz

Start 2.09000 GHz Stop 2.22000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 6.300 ms (3781 pts)

#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.005 ms (521 pts)
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K
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LTE10 Mid+NB loT GB (Lower) 6000MHz-10000MHz

Ty e———— = o
KL

i a
#Avg Type: RMS
_qu 000000000 ,.D. Fast —r= Trig: FreeRun Av;\“Hold: 50150

IFGainlow  #Atten: 10 dB Ext Gain: -42.45 dB

Ref 30.00 dBm
Trace

StartFreq
6.000000000 GHz

Start 6.000 GHz
#Res BW 1.0 MHz

Stop 10.000 GHz
Sweep 6.667 ms (4001 pts)

STATUS

#VBW 3.0 MHz

[ Xeysioht Spectm Amtyee - Swept 54
&L I -
Start Freq 14.000000000 GHz #Avg Type: RMS

O Fat mr Trig: FreeRun Avg|Hold: 86/100
IFGain:Low #Atten: 10 dB Ext Gain: -44.04 dB

Ref 30.00 dBm
Trace

StartFreq
14000000000 GHz|

Stop 18.000 GHz [ Lin

Sweep 10.13 ms (8001 pts)

Start 14.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*
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LTE10 Mid+NB loT GB (Lower) 10000MHz-14000MHz

Ty e———— = o
KL D y.
Freq 10.000000000 GHz #Avg Type: RMS
Phe:

St o Trig: Free Run Avg|Hold: 5050

IFGainlow  #Atten: 10 dB Ext Gain: -42.31 dB

Ref 30.00 dBm

StartFreq
10.000000000 GHz|

Start 10.000 GHz
#Res BW 1.0 MHz

Stop 14.000 GHz

#VBW 3.0 MHz Sweep 8.000 ms (4001 pts)

Ty e———— = o
KL

3 : Ao
#Avg Type: RMS

Start Freq 18.000000000 GHz R Av;\“Hold: ey

IF Gain:L ow @Atten: 10 dB Ext Gain: -44.16 dB

Ref 30.00 dBm

StartFreq
18000000000 GHz|

Stop 22.000 GHz [ Lin

Sweep 10.13 ms (8001 pts)

Start 18.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*
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10MHz Top Channel (2150MHz) NB loT at lower Guard Band

LTE10 Top+NB loT GB (Lower) 0.009-0.15Mhz

Agilent 08:44:44 Sep 22, 2018

59.700 kHz
-72.365 dBm

Agilent 08:45:17 Sep 22, 2018

Ein
Marker
298.000 kHz
-59.647 dBm
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LTE10 Top+NB IoT GB (Lower) 0.15MHz — 10MHz

Start Freq 10.000000 MHz Tig: Frea Run

: Fast 6~
i o #émen: 10 B

Ref 30.00 dBm

Start 10.00 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

#Avg Type
Avg|Held: 100/100
Ext Gain: -37.81 dB

Stop 100.00 MHz
Sweep 1.000 ms (201 pts)

StartFreq|
10.000000 MHz|

"
Start Freq 100.000000 MHz I

NO: Fast ——
IFGaindow _ #Atten: 10 dB

1By Ref 30.00 dBm

Start 0.1000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz

A
#Avg Type: RMS
Avg|Hold: 50750
Ext Gain: -38.70 4B

StartFreq
100.000000 MHz

Stop 2.0900 GHz
Sweep 1.990 ms (1991 pts)

[ ¥epight Spectnum Analyzer - Swept 54
g L

Start Freq 2.090000000 GHz
PHO: Fast ~—» 11g: FreeRun
IFGain:Low #Atten: 20 dB

Ref 40.00 dBm

Start 2.09000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

#hvg
Avg|Hold: 100100
Ext Gain: -41.48 dB

Stop 2.22000 GHz
Sweep 1.005 ms (521 pts)

2090000000 GHz|

StartFreq

Sy ———y
g v
Start Freq 2.220000000 GHz
Fosnton | #Atten: 10dB
)G Ref 30.00 dBm

Start 2.220 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz

Trig: Fres Run

-
#Avg Type: RMS
Avg|Hold: 5050
Ext Gain: -41.56 dB

StartFreq
2.220000000 GHz

Stop 6.000 GHz
Sweep 6.300 ms (3781 pts)

STATUS




CBNTS

K
ey

LTE10 Top+NB loT GB (Lower) 6000MHz-10000MHz

Ty e———— = o
KL

i a
#Avg Type: RMS
_qu 000000000 ,.D. Fast —r= Trig: FreeRun Av;\“Hold: 50150

IFGainlow  #Atten: 10 dB Ext Gain: -42.45 dB

Ref 30.00 dBm
Trace

StartFreq
6.000000000 GHz

Start 6.000 GHz
#Res BW 1.0 MHz

Stop 10.000 GHz
Sweep 6.667 ms (4001 pts)

STATUS

#VBW 3.0 MHz

[ Xeysioht Spectm Amtyee - Swept 54
&L I -
Start Freq 14.000000000 GHz #Avg Type: RMS

T ae Trig: Free Run AvglHold: 100100
IFGain:Low #Atten: 10 dB Ext Gain: -44.04 dB

Ref 30.00 dBm
Trace

StartFreq
14000000000 GHz|

Stop 18.000 GHz [ Lin

Sweep 10.13 ms (8001 pts)

Start 14.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*
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LTE10 Top+NB IoT GB (Lower) 10000MHz-14000MHz

Ty e———— = o
KL D y.
Freq 10.000000000 GHz #Avg Type: RMS
Phe:

St o Trig: Free Run Avg|Hold: 5050

IFGainlow  #Atten: 10 dB Ext Gain: -42.31 dB

Ref 30.00 dBm

StartFreq
10.000000000 GHz|

Start 10.000 GHz
#Res BW 1.0 MHz

Stop 14.000 GHz

#VBW 3.0 MHz Sweep 8.000 ms (4001 pts)

Ty e———— = o
KL

3 : Ao
#Avg Type: RMS

Start Freq 18.000000000 GHz R Av;\“Hold: k-

IF Gain:L ow @Atten: 10 dB Ext Gain: -44.16 dB

Ref 30.00 dBm

StartFreq
18000000000 GHz|

Stop 22.000 GHz [ Lin

Sweep 10.13 ms (8001 pts)

Start 18.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*






