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5G NR 15MHz Channel Power Plots for the QPSK Modulation Type for Antenna Port 3:
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5G NR 15MHz Channel Power Plots for the 16QAM Modulation Type for Antenna Port 3:
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5G NR 15MHz Channel Power Plots for the 64QAM Modulation Type for Antenna Port 3:
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5G NR 15MHz Channel Power Plots for the 256QAM Modulation Type for Antenna Port 3:
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5G NR 20MHz Channel Power Plots for the QPSK Modulation Type for Antenna Port 3:

Bottom Channel_ CCDF

[= sttt e P ro ===

e 23006 s 25,2019
Conter Freq: 3.120000000 GHz Radia Std; None
+ Trig: FreeRun Counts:10.0 W10.0 Mpt

#Atien: 30 dB (Elec 0)

Average Power

45.45 dBm
36.71 % at 0dB

4.01d8
6.96 dB
7.73d8B
8.06 dB
8.16 dB
8.18dB

820dB
53.65 dBm

Middle Channel CCDF

[T T T

o e
Conter Freq: 3.163000000 GHz Radia Std; None
+ Trig: FreeRun Counts:10.0 W10.0 Mpt

arGainLow #Atien: 30 dB (Elec 1)

Ref Offset 39.10 dB

Average Power

45.47 dBm
36.62 % at 0dB

4.03d8
6.98 dB
7.62d8B
7.74 dB
7.78dB
7.81d8B 0.001 %

7.82dB
53.29 dBm

[T T

= 2z

Conter Freq: 2.180000000 GHz Radia Std; N

. Trig: FreeRun Counts:10.0 W10.0 Mpt
#Atten: 30 d8 (Elac 0]

Ref Offset 39.10 dB

Average Power

45.45 dBm
36.72 % at 0dB

Bottom Channel_ Average

Agilent 14:33:82 Sep 25, 2619 L

Channel Power Power Spectral Density

4558 dBm /20.0000 MHz 32.49 dBm/MHz

Middle Channel_ Average

Agilent 14:52:89 Sep 25, 2619 L

Channel Power Power Spectral Density

45.47 dBm /20.0000 MHz 32.46 dBm/MHz

Top Channel_ Average

Agilent 14:45:59 Sep 25, 2619 L

Channel Power Power Spectral Density

45.44 dBm /20.0000 MHz 32.43 dBm/MHz



nb’
’

©NTS

“ '
A
ey

NTS Test Report No. PR105413 Rev. 0
Page 94 of 135

5G NR 20MHz Channel Power Plots for the 16QAM Modulation Type for Antenna Port 3:
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5G NR 20MHz Channel Power Plots for the 64QAM Modulation Type for Antenna Port 3:
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5G NR 20MHz Channel Power Plots for the 256QAM Modulation Type for Antenna Port 3:
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Emission Bandwidth (26 dB down and 99%)

Emission bandwidth measurements were made at antenna port 2/3 on the middle channel with
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maximum RF output power. All available 5G NR modulations (QPSK, 16QAM, 64QAM, and 256QAM)
were used. All available 5G NR channel bandwidths (5MHz, 10MHz, 15MHz and 20MHz) were used. The
results are provided in the following table. The 26dB emission bandwidth was measured in accordance
with section 4 of FCC KDB 971168 D01v03r01 and ANSI C63.26 section 5.4. The 99% occupied bandwidth
was measured in accordance with section 6.7 of RSS-Gen Issue 5. For both measurements, an occupied
bandwidth built-in function in the spectrum analyzer was used. The results are provided in the following

table. The largest emission bandwidths are highlighted.

EGINR 5G NR Modulation Type
Channel QPSK 16QAM 64QAM 256QAM
Bandwidth 26dB 99% 26dB 99% 26dB 99% 26dB 99%

(MHz) (MHz) (MHz) (MHz) (MHz) (MHz) (MHz) (MHz)

5 MHz 4.840 4.4991 4.822 4.4827 4.820 4.4959 4.838 4.4977

10 MHz 9.881 9.3080 9.873 9.2603 9.880 9.3147 9.880 9.2881

15 MHz 14.928 14.1101 14.930 14.1035 14.909 14.1200 14911 14.1366

20 MHz 20.002 18.9101 20.024 18.9543 19.994 18.9580 20.006 18.9372

Emission bandwidth measurement data are provided in the following pages.
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5G NR_ 5 and 10MHz Ch BW Emission Bandwidth Plots on the Middle Channel:
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5G NR_ 15 and 20MHz Ch BW Emission Bandwidth Plots on the Middle Channel for Antenna Port 3:
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Antenna Port Conducted Band Edge

Conducted band edge measurements were made at RRH antenna port 2/3.

The RRH was operated with a single carrier at the band edge frequencies with all modulation types
(QPSK, 16QAM, 64QAM and 256QAM) for all 5G NR channel bandwidths (5MHz, 10MHz, 15MHz and
20MHz) at maximum carrier power (40 watts/carrier).

The limit of -19dBm was used in the certification 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 2201 to 2202MHz bands) the RBW was again reduced to 1% of the emission bandwidth
and the power integrated over 1MHz. In the 2 to 22MHz frequency range outside the band edge (i.e.:
2088 to 2108MHz and 2202 to 2222MHz bands) a 1MHz 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.

Ch BW, Carrier Freq, Carrier Pwr QPSK (dBm) 16QAM (dBm) 64QAM (dBm) | 256QAM (dBm)
PCS Band AWS Band LBE UBE LBE UBE LBE UBE LBE UBE
5MHz, BC, 40W Carrier Off -21.501 N/A -19.767 N/A -21.052 N/A -22.02 N/A
10MHz, BC, 40W Carrier Off -22.755 N/A -22.11 N/A -22.904 N/A -21.901 N/A
15MHz, BC, 40W Carrier Off -26.062 N/A -24.631 N/A -25.183 N/A -26.11 N/A
20MHz, BC, 40W Carrier Off -25.147 N/A -20.522 N/A -21.712 N/A -24.121 N/A
5MHz, TC, 40W Carrier Off N/A -22.567 N/A -20.726 N/A -22.705 N/A -21.725
10MHz TC, 40W Carrier Off N/A -20.791 N/A -19.52 N/A -21.62 N/A -21.96
15MHz, TC, 40W Carrier Off N/A -26.04 N/A -24.801 N/A -26.257 N/A -25.99
20MHz, TC, 40W Carrier Off N/A -22.358 N/A -23.870 N/A -24.944 N/A -26.32

The total measurement RF path loss of the test setup (attenuator and test cables) was 39.1 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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5G NR_ 5MHz Channel Bandwidth_ Band Edge Plots_ QPSK Modulation for Antenna Port 3:
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5G NR_ 5MHz Channel Bandwidth_ Band Edge Plots_ 16QAM Modulation for Antenna Port 3:
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-23.939 dBm /
|

VBH 3 MHz
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5G NR_ 5MHz Channel Bandwidth_ Band Edge Plots_ 64QAM Modulation for Antenna Port 3:

Bottom Channel_ LBE_ 2109 to 2111MHz

s Agilent 15:43:52 Sep 24, 2019 L

ket 45 dBm #Att
> |Marker
2.119000008 GHz
. -22.118 dBm

#UBH 160 kHz

Bottom Channel LBE_2108 to 2109MHz

3 Agilent 15:44:29 Sep 24, 2019 L

#UBH 160 kHz pl

Power Spectral Density

-21.58 dBm /1.8000 MHz -81.58 dBm/Hz

Bottom Channel_LBE_2088 to 2130MHz

s Agilent 15:44:54 Sep 24, 2019 L

2.108000000 GHz
. |-21.852 dBm

Top Channel_ UBE_ 2199 to 2201MHz

s Agilent 15:49:34 Sep 24, 2019 L

3m #Atten 22 dB
Marker
2.200000000 GHz
-22.705 dBm

R e e NPV g PN

#UBH 160 kHz

Top Channel _UBE_2201 to 2202MHz

gilent 15:56:11 Sep 24, 2619 L

#fitten 22 dB

#UBH 160 kHz

Channel Power Power Spectral Density

-24.09 dBm /1.8000 MHz -84.89 dBm/Hz

Top Channel_UBE_2180 to 2222MHz

s Agilent 15:50:51 Sep 24, 2019 L

#Atten 22 oB

Mlarker
2.202000008 GHz| s
-

|

-24.628 dBm
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5G NR_ 5MHz Channel Bandwidth_ Band Edge Plots_ 256QAM Modulation for Antenna Port 3:

Bottom Channel_ LBE_ 2109 to 2111MHz

s Agilent 16:37:12 Sep 24, 2019 L

ket 45 dBn it
v Marker

n 2.110000000 GHz
6/ |-23.145 dBnm

e
Nevs
T o Vit st Al

#UBH 160 kHz

Bottom Channel LBE_2108 to 2109MHz

3 Agilent 16:38:02 Sep 24, 2019 L

#UBH 160 kHz pl

Power Spectral Density

-22.02 dBm /1.8000 MHz -82.82 dBm/Hz

Bottom Channel_LBE_2088 to 2130MHz

s Agilent 16:38:28 Sep 24, 2019 L

2.108000000 GHz
. |-22.503 dBm

Top Channel_ UBE_ 2199 to 2201MHz

s Agilent 16:43:30 Sep 24, 2019 L

3m #Atten 22 dB
Marker
2.200000000 GHz
-21.725 dBm

#UBH 160 kHz

Top Channel _UBE_2201 to 2202MHz

gilent 16:44:45 Sep 24, 2619 L

#fitten 22 dB

#UBH 160 kHz

Power Spectral Density

-24.16 dBm /1.8000 MHz -84.16 dBm/Hz

Top Channel_UBE_2180 to 2222MHz
s Agient 16:45:29 Sep 24, 20819 L
3m #Atten 22 dB
Marker
2.202000000 GHz
-25.368 dBm

VBH 3 MHz
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5G NR_ 10MHz Channel Bandwidth_ Band Edge Plots_ QPSK Modulation for Antenna Port 2:

Bottom Channel_LBE_ 2109 to 2111MHz

s Agilent 10:48:87 Sep 23, 2019 L

ket 45 dBm #Att
> |Marker
2.119000008 GHz
. -24.480 dBm

Bottom Channel LBE_2108 to 2109MHz

3 Agilent 10:48:48 Sep 23, 2019 L

BH 160 kHz

annel Power Power Spectral Density

-23.40 dBm /1.8000 MHz -83.40 dBm/Hz

Bottom Channel_LBE_2088 to 2130MHz

s Agilent 16:49:36 Sep 23, 2019 L

2.108000000 GHz
. |=22.755 dBm

Top Channel_ UBE_ 2199 to 2201MHz

# Agilent 18:55:58 Sep 23, 2019 L

#Atten 22 oB

Marker
2.200000000 GHz
-25.624 dBm

GHz

Top Channel _UBE_2201 to 2202MHz

gilent 10:56:44 Sep 23, 2619 L

#fitten 22 dB

Channel Power Power Spectral Density

-21.11 dBm /1.8000 MHz -81.11 dBm/Hz

Top Channel_UBE_2180 to 2222MHz

s Agilent 16:57:26 Sep 23, 2019 L

#Atten 22 oB

'u" HMarker
2.2062000000 GHz
-20.791 dBm
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5G NR_ 10MHz Channel Bandwidth_ Band Edge Plots_ 16QAM Modulation for Antenna Port 2:

Bottom Channel_ LBE_ 2109 to 2111MHz Top Channel_ UBE_ 2199 to 2201MHz

s Agilent 13:52:30 Sep 23, 2019 L ¥ Agilent 14:00:13 Sep 23, 2019 L

ket 45 dBn it sfitten 22 4B
v Marker

n 2.110000000 GHz
e

. |=25.058 dBm

Marker
2.200000000 GHz
-24.747 dBm

GHz

Bottom Channel LBE_2108 to 2109MHz Top Channel _UBE_2201 to 2202MHz

3 Agilent 13:53:11 Sep 23, 2019 L gilent 14:08:41 Sep 23, 2619 L

#fitten 22 dB

BH 160 kHz

Channel Power Power Spectral Density

-19.52 dBm /1.8000 MHz -79.52 dBm/Hz

annel Power Power Spectral Density

-22.11 dBm /1.8000 MHz -82.11 dBm/Hz

Bottom Channel_LBE_2088 to 2130MHz Top Channel_UBE_2180 to 2222MHz

s Agilent 13:53:52 Sep 23, 2019 L ¥ Agilent 14:05:39 Sep 23, 2019 L

#Atten 22 oB

2.108000000 GHz
. |-22.601 dBm

2.202000000 GHz
-20.085 dBm
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5G NR_ 10MHz Channel Bandwidth_ Band Edge Plots_ 64QAM Modulation for Antenna Port 2:

Bottom Channel_ LBE_ 2109 to 2111MHz

# Agilent 15:05:31 Sep 23, 2019 L

ket 45 dBn it
v Marker

n 2.110000000 GHz
6/ |-24.189 dBnm

d
e

L e At YAt

Bottom Channel LBE_2108 to 2109MHz

3 Agilent 15:06:02 Sep 23, 2019 L

BH 160 kHz

annel Power Power Spectral Density

-23.32 dBm /1.8000 MHz -83.32 dBm/Hz

Bottom Channel_LBE_2088 to 2130MHz

s Agilent 15:06:38 Sep 23, 2019 L

2.108000000 GHz
. |-22.984 dBm

Top Channel_ UBE_ 2199 to 2201MHz

s Agilent 15:12:81 Sep 23, 2019 L

#Atten 22 oB

Marker
2.200000000 GHz
-25.879 dBm

GHz

Top Channel _UBE_2201 to 2202MHz

gilent 15:12:28 Sep 23, 2619 L

#fitten 22 dB

Power Spectral Density

-21.62 dBm /1.8000 MHz -81.62 dBm/Hz

Top Channel_UBE_2180 to 2222MHz

s Agilent 15:12:57 Sep 23, 2019 L

#Atten 22 oB

~Marker
p |2.202000000 GHz
-22.435 dBm
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5G NR_ 10MHz Channel Bandwidth_ Band Edge Plots_ 256QAM Modulation for Antenna Port 2:

Bottom Channel_ LBE_ 2109 to 2111MHz

% Agilent 16:95:26 Sep 23, 2019 L

ket 45 dBm #Att
> |Marker
2110000008 GHz
. -25.619 dBm

Bottom Channel LBE_2108 to 2109MHz

3 Agilent 16:06:08 Sep 23, 2019 L

BH 160 kHz

annel Power Power Spectral Density

-23.64 dBm /1.8000 MHz -83.64 dBm/Hz

Bottom Channel_LBE_2088 to 2130MHz

s Agilent 16:07:11 Sep 23, 2019 L

2.107737000 GHz
. |-21.901 dBm

Top Channel_ UBE_ 2199 to 2201MHz

% Agilent 16:12:23 Sep 23, 2019 L

#Atten 22 oB

T

Marker
2.200000000 GHz
-28.804 dBm

GHz

Top Channel _UBE_2201 to 2202MHz

gilent 16:12:51 Sep 23, 2619 L

#fitten 22 dB

A A A e e TN s o P A E A g e end NP i e o e

Channel Power Power Spectral Density

-21.96 dBm /1.8000 MHz -81.86 dBm/Hz

Top Channel_UBE_2180 to 2222MHz

s Agilent 16:13:42 Sep 23, 2019 L

#Atten 22 oB

2282899750 GHz
22.416 dBn
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5G NR_ 15MHz Channel Bandwidth_ Band Edge Plots_ QPSK Modulation for Antenna Port 3:

Bottom Channel_ LBE_ 2109 to 2111MHz

s Agilent 98:37:24 Sep 25, 2019 L

2.110000000 GHz
. |-26.062 dBm

WUBH 470 kHz

Bottom Channel LBE_2108 to 2109MHz

3 Agilent 08:38:19 Sep 25, 2019 L

BH 150 kHz WUBH 470 kHz

annel Power Power Spectral Density

-26.10 dBm /1.8000 MHz -86.10 dBm/Hz

Bottom Channel_LBE_2088 to 2130MHz

s Agilent 98:38:49 Sep 25, 2019 L

2.108000000 GHz
. |=26.374 dBm

Top Channel_ UBE_ 2199 to 2201MHz

s Agilent 98:43:31 Sep 25, 2019 L

3m #Atten 22 dB
Marker
2.200000000 GHz
-26.786 dBm

[ aaTA U SR

Top Channel _UBE_2201 to 2202MHz

gilent 08:44:65 Sep 25, 2619 L

#fitten 22 dB

#UBH 470 kHz

Channel Power Power Spectral Density

-26.04 dBm /1.8000 MHz -86.84 dBm/Hz

Top Channel_UBE_2180 to 2222MHz

s Agilent 98:44:35 Sep 25, 2019 L

#Atten 22 oB

2.202000000 GHz
-26.295 dBm

VBH 3 MHz



AN
Lo NTS

-

NTS Test Report No. PR105413 Rev. 0
Page 110 of 135

5G NR_ 15MHz Channel Bandwidth_ Band Edge Plots_ 16QAM Modulation for Antenna Port 3:

Bottom Channel_ LBE_ 2109 to 2111MHz

s Agilent 99:39:23 Sep 25, 2019 L

2.110000000 GHz
. |-24.631 dBm

WUBH 470 kHz

Bottom Channel LBE_2108 to 2109MHz

3 Agilent 69:39:52 Sep 25, 2019 L

BH 150 kHz WUBH 470 kHz

annel Power Power Spectral Density

-25.31 dBm /1.8000 MHz -85.31 dBm/Hz

Bottom Channel_LBE_2088 to 2130MHz

s Agilent 99:49:19 Sep 25, 2019 L

2.108000000 GHz
. |=25.024 dBm

Top Channel_ UBE_ 2199 to 2201MHz

s Agilent 99:46:00 Sep 25, 2019 L

3m #Atten 22 dB
Marker
2.200000008 GHz
-24.921 dBm

A at S S

Top Channel _UBE_2201 to 2202MHz

gilent 09:46:28 Sep 25, 2619 L

#fitten 22 dB

#UBH 470 kHz

Channel Power Power Spectral Density

-25.41 dBm /1.8000 MHz -85.41 dBm/Hz

Top Channel_UBE_2180 to 2222MHz

s Agilent 99:47:13 Sep 25, 2019 L

#Atten 22 oB

2.202000000 GHz
-24.801 dBm
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5G NR_ 15MHz Channel Bandwidth_ Band Edge Plots_ 64QAM Modulation for Antenna Port 3:

Bottom Channel_ LBE_ 2109 to 2111MHz

s Agilent 16:47:11 Sep 25, 2019 L

2.110000000 GHz
. |-25.183 dBm

1

WUBH 470 kHz

Bottom Channel LBE_2108 to 2109MHz

3 Agilent 16:47:48 Sep 25, 2019 L

BH 150 kHz WUBH 470 kHz

annel Power Power Spectral Density

-26.50 dBm /1.8000 MHz -86.50 dBm/Hz

Bottom Channel_LBE_2088 to 2130MHz

s Agilent 16:48:13 Sep 25, 2019 L

2.108000000 GHz
. |-26.857 dBm

Top Channel_ UBE_ 2199 to 2201MHz

s Agilent 16:53:48 Sep 25, 2019 L

3m #Atten 22 dB
Marker
2.200000000 GHz
-26.257 dBm

Top Channel _UBE_2201 to 2202MHz

gilent 10:54:27 Sep 25, 2619 L

#fitten 22 dB

#UBH 470 kHz

Power Spectral Density

-26.40 dBm /1.8000 MHz -86.40 dBm/Hz

Top Channel_UBE_2180 to 2222MHz

s Agilent 16:54:54 Sep 25, 2019 L

#Atten 22 oB

\Marker
p |2.202000008 GHz
-27.331 dBm
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5G NR_ 15MHz Channel Bandwidth_ Band Edge Plots_ 256QAM Modulation for Antenna Port 3:

Bottom Channel_LBE_ 2109 to 2111MHz

s Agilent 11:45:17 Sep 25, 2019 L

2.110000000 GHz
. |=27.796 dBm

iyl

WUBH 470 kHz

Bottom Channel LBE_2108 to 2109MHz

3 Agilent 11:45:46 Sep 25, 2019 L

BH 150 kHz WUBH 470 kHz

annel Power Power Spectral Density

-26.11 dBm /1.8000 MHz -86.11 dBm/Hz

Bottom Channel_LBE_2088 to 2130MHz

s Agilent 11:46:13 Sep 25, 2019 L

2.108000000 GHz
. |-26.676 dBm

Top Channel_ UBE_ 2199 to 2201MHz

# Agilent 11:51:51 Sep 25, 2019 L

3m #Atten 22 dB
Marker
2.200000000 GHz
-27.842 dBm

vmrmwwmm-mm%\\

Top Channel _UBE_2201 to 2202MHz

gilent 11:52:20 Sep 25, 2619 L

#fitten 22 dB

#UBH 470 kHz

Power Spectral Density

-25.99 dBm /1.8000 MHz -85.99 dBm/Hz

Top Channel_UBE_2180 to 2222MHz

s Agilent 11:52:45 Sep 25, 2019 L

#Atten 22 oB

Marker
2.262000000 GHz
-26.929 dBm

VBH 3 MHz



AN
Lo NTS

-

NTS Test Report No. PR105413 Rev. 0
Page 113 of 135

5G NR_ 20MHz Channel Bandwidth_ Band Edge Plots_ QPSK Modulation for Antenna Port 3:

Bottom Channel_ LBE_ 2109 to 2111MHz

s Agilent 14:33:56 Sep 25, 2019 L

2.110000000 GHz
. |=25.147 dBm

Bottom Channel LBE_2108 to 2109MHz

3 Agilent 14:34:40 Sep 25, 2019 L

Power Spectral Density

-26.84 dBm /1.8000 MHz -86.84 dBm/Hz

Bottom Channel_LBE_2088 to 2130MHz

s Agilent 14:35:87 Sep 25, 2019 L

2.108000000 GHz
. |=25.784 dBm

Top Channel_ UBE_ 2199 to 2201MHz

s Agilent 14:46:45 Sep 25, 2019 L

3m #Atten 22 dB
Marker
2.200000000 GHz
-22.358 dBm

Top Channel _UBE_2201 to 2202MHz

gilent 14:47:13 Sep 25, 2619 L

#fitten 22 dB

Channel Power Power Spectral Density

-26.43 dBm /1.8000 MHz -86.43 dBm/Hz

Top Channel_UBE_2180 to 2222MHz

s Agilent 14:47:41 Sep 25, 2019 L

#Atten 22 oB

2.202000000 GHz
-26.727 dBm
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5G NR_ 20MHz Channel Bandwidth_ Band Edge Plots_ 16QAM Modulation for Antenna Port 3:

Bottom Channel_ LBE_ 2109 to 2111MHz

# Agilent 15:45:35 Sep 25, 2019 L

2.110000000 GHz
. |-20.522 dBm

Bottom Channel LBE_2108 to 2109MHz

3 Agilent 15:46:15 Sep 25, 2019 L

Power Spectral Density

-26.10 dBm /1.8000 MHz -86.10 dBm/Hz

Bottom Channel_LBE_2088 to 2130MHz

s Agilent 15:46:39 Sep 25, 2019 L

2.108000000 GHz
. |=26.772 dBm

Top Channel_ UBE_ 2199 to 2201MHz

# Agilent 15:51:17 Sep 25, 2019 L

3m #Atten 22 oB
Marker
2.200000000 GHz
-23.870 dBm
v,w,,..ww-vw"w\mnw
i
N

Top Channel _UBE_2201 to 2202MHz

gilent 15:51:53 Sep 25, 2619 L

#fitten 22 dB

Channel Power Power Spectral Density

-25.60 dBm /1.8000 MHz -85.60 dBm/Hz

Top Channel_UBE_2180 to 2222MHz

# Agilent 15:52:29 Sep 25, 2019 L

#Atten 22 oB

2.202000000 GHz
-26.030 dBm
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5G NR_ 20MHz Channel Bandwidth_ Band Edge Plots_ 64QAM Modulation for Antenna Port 3:

Bottom Channel_ LBE_ 2109 to 2111MHz

s Agilent 98:25:38 Sep 26, 2019 L

2.110000000 GHz
. |-21.712 dBm

AT

/ ﬁ/ﬂ

Bottom Channel LBE_2108 to 2109MHz

3 Agilent 08:26:08 Sep 26, 2019 L

O e oS g YV NS NSOl NSO PV ¥ o7 e S oW g o

Power Spectral Density

-26.39 dBm /1.8000 MHz -86.39 dBm/Hz

Bottom Channel_LBE_2088 to 2130MHz

s Agilent 98:26:35 Sep 26, 2019 L

2.108000000 GHz
. |-26.872 dBm

Top Channel_ UBE_ 2199 to 2201MHz

s Agilent 98:31:49 Sep 26, 2019 L

3m #Atten 22 dB
Marker
2.200000000 GHz
-25.562 dBm

Top Channel _UBE_2201 to 2202MHz

gilent 08:32:23 Sep 26, 2619 L

#fitten 22 dB

Channel Power Power Spectral Density

-26.31 dBm /1.8000 MHz -86.31 dBm/Hz

Top Channel_UBE_2180 to 2222MHz

s Agilent 98:33:27 Sep 26, 2019 L

#Atten 22 oB

2.202000000 GHz
-24.944 dBm

VBH 3 MHz
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5G NR_ 20MHz Channel Bandwidth_ Band Edge Plots_ 256QAM Modulation for Antenna Port 3:

Bottom Channel_LBE_ 2109 to 2111MHz

s Agilent 99:22:55 Sep 26, 2019 L

2.110000000 GHz
. |-24.121 dBm

Bottom Channel LBE_2108 to 2109MHz

3 Agilent 09:23:32 Sep 286, 2019 L

Power Spectral Density

-26.60 dBm /1.8000 MHz -86.60 dBm/Hz

Bottom Channel_LBE_2088 to 2130MHz

s Agilent 99:23:58 Sep 26, 2019 L

2.108000000 GHz
. |~26.065 dBm

Top Channel_ UBE_ 2199 to 2201MHz

s Agilent 99:32:49 Sep 26, 2019 L

3m #Atten 22 dB
Marker
2.200000000 GHz
-26.756 dBm

g,
o,

oy

Top Channel _UBE_2201 to 2202MHz

gilent 09:33:22 Sep 26, 2619 L

#fitten 22 dB

Channel Power Power Spectral Density

-26.32 dBm /1.8000 MHz -86.32 dBm/Hz

Top Channel_UBE_2180 to 2222MHz

s Agilent 99:33:58 Sep 26, 2019 L

#Atten 22 oB

2.202000000 GHz
-26.599 dBm
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Transmitter Antenna Port Conducted Emissions

Transmitter conducted emission measurements were made at RRH antenna port 2/3. Measurements
were performed over the 9 kHz to 22GHz frequency range.

The testing was performed with the RRH operating on the AWS middle channel (2155.0MHz) with all
modulation types (QPSK, 16QAM, 64QAM and 256QAM) for all 5G NR channel bandwidths (5MHz,
10MHz, 15MHz and 20MHz) at maximum carrier power (40 watts/carrier).

The power of any emission outside of the authorized operating frequency range cannot exceed -13 dBm
as specified in section 24.238(a), 27.53(h)(1), RSS 133 6.5(i) and RSS 139 6.6. The limit of -19dBm was
used in the certification 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 1MHz 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 max hold over 50
sweeps (except for the 20MHz to 3GHz frequency range). Measurements for the 20MHz to 3GHz
frequency range were performed with the spectrum analyzer in the RMS average mode over 100 traces.

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 20MHz frequency range was adjusted to —39dBm to correct for a spectrum
analyzer RBW of 10kHz versus required RBW of 1MHz [i.e.: -39dBm = -19dBm -10log(1MHz/10kHz)]. 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.

Number of Swee Max Hold Offset
Frequency Range RBW VBW Data Points Detector Timep over Note (1)
9kHz to 150kHz 1kHz 3kHz 8001 Peak Auto 50 Sweeps 18.8dB
150kHz to 20MHz 10kHz | 30kHz 8001 Peak Auto 50 Sweeps 18.9dB
20MHz to 3GHz 1MHz | 3MHz 8001 Average | Auto Note (2) 39.1dB
3GHz to 6GHz 1MHz | 3MHz 8001 Peak Auto 50 Sweeps 39.3dB
6GHz to 18GHz 2MHz | 6MHz 8192 Peak Auto | 50 Sweeps 27.3dB
18GHz to 22GHz 1MHz | 3MHz 8001 Peak Auto 50 Sweeps 33.6dB
Note 1: The total measurement RF path loss of the test setup (attenuators, test cables and filters) is
accounted for by the spectrum analyzer reference level offset.
Note 2: Max Hold not used and instead measurements were performed with the spectrum analyzer in
the RMS average mode over 100 traces.

A low pass filter was used to reduce measurement instrumentation noise floor for the frequency ranges
less than 20MHz. A high pass filter was used to reduce measurement instrumentation noise floor for the
frequency ranges above 6GHz. 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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5G NR_ 5MHz Channel Bandwidth _ QPSK _ AWS Middle Channel (2155MHz) _ Ant 3:

9 kHz to 150 kHz

£ Agilent 15:08:44 Sep 24, 2019 L

Marker
10.764 kHz

-56.547 dBm D Coupled

V"ml\ il
il
st PPttt et

20MHz to 3GHz

gilent 15:06:57 Sep 24, 2019 L

Em #Atten
Marker

194.700000 MHz
-31.814 dBm

6GHz to 18GHz

gilent 15:10:24 Sep 24, 2019 L

B #Atten 10 dB
Marker

13.641600000 GHz
-34.456 dBm

150 kHz to 20MHz

£ Agilent 15:09:09 Sep 24, 2019 L

Marker
14.831600 MHz T
-53.738 dBm DC Coupled

3GHz to 6GHz

gilent 15:07:37 Sep 24, 2019 L

#Atten 18 dB

3.3540000008 GHz
-30.499 dBm

18GHz to 22GHz

gilent 15:10:57 Sep 24, 2019 L

B #Att
Marker
19.355000000 GHz
-35.484 dBm
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5G NR_ 5MHz Channel Bandwidth _ 16QAM _ AWS Middle Channel (2155MHz) _ Ant 3:

9 kHz to 150 kHz

g Agilent 14:69:15 Sep 24, 2019

10.268 kHz
-58.133 dBm

20MHz to 3GHz

2 Agilent 14:07:11 Sep 24, 2019

dBm Wfitten 22 dB
Marker

194.700000 MHz
-31.343 dBm

6GHz to 18GHz

Agilent 14:11:04 Sep 24, 2019

dBn #Atten 10 dB
5 [Marker

13.791000800 GHz

-34.922 dBm

150 kHz to 20MHz

s Agilent 14:69:53 Sep 24, 2019 L

14.819200 MHz |
-53.611 dBm DC Couplec

3GHz to 6GHz

2 Agilent 14:07:52 Sep 24, 2019 L

n Wfitten 10 dB
Marker
013875000 GHz
.016 dBm

VBH 3 MHz

18GHz to 22GHz

Agilent 14:11:36 Sep 24, 2019 L

=} #Atten
Marker
20.707500800 GHz
-35.798 dBm
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5G NR_ 5MHz Channel Bandwidth _ 64QAM _ AWS Middle Channel (2155MHz) _ Ant 3:

9 kHz to 150 kHz

# Agilent 15:58:37 Sep 24, 2019 L

dBm

Marker
12.412 kHz
-58.196 dBm

L

mam“AML A " 0
VAN g W Yt g W‘ﬂ""\W‘r\"\" . V'erﬁ-l.’.n\ah el M

20MHz to 3GHz

Agilent 15:57:04 Sep 24, 2019 L

56 dBm Whitte
Marker
193.600000 MHz
-31.378 dBm

6GHz to 18GHz

Agilent 16:00:18 Sep 24, 2019 L

dBm #ftten 10 dB
Marker

13.953600800 GHz
-35.852 dBm

150 kHz to 20MHz

Agilent 15:59:08 Sep 24, 2019 L

8 dBm #Atten
Marker

14.839000 MHz
-53.350 dBm

3GHz to 6GHz

Agilent 15:57:41 Sep 24, 2019 L

#Atten 10 dB

Marker
3.118500000 GHz
-30.170 dBm

18GHz to 22GHz

Agilent 16:00:52 Sep 24, 2019 L

#Atten 6

21.734500000 GHz
-35.896 dBm
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5G NR_ 5MHz Channel Bandwidth _256QAM _

9 kHz to 150 kHz

Agilent 16:53:22 Sep 24, 2019 L

11.783 kHz
. |=99.813 dBm

° |Marker
194.700000 MHz
. -31.965 dBm

Agilent 16:54:59 Sep 24, 2019 L

16 dBn #Atten 10 dB
¥ [Marker

14.280300800 GHz
. |=35.231 dBm
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AWS Middle Channel (2155MHz) _ Ant 3:

150 kHz to 20MHz

Agilent 16:53:49 Sep 24, 2019 L

8 dBm #Atten
Marker

395.600 kHz
-54.026 dBm

b dBm Wfitten 10 dB
“|Marker
3.070875000 GHz
-29.770 dBm

18GHz to 22GHz

Agilent 16:55:36 Sep 24, 2019 L

#Atten 6
*|Marker
20.919000088 GHz
-36.095 dBm
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5G NR_ 10MHz Channel Bandwidth _ QPSK _ AWS Middle Channel (2155MHz) _ Ant 2:

9 kHz to 150 kHz

Agilent 11:26:24 Sep 23, 2019 L

° |Marker
1.348700000 GHz
. -32.679 dBm

Agilent 11:28:45 Sep 23, 2019 L

16 dBn #Atten 10 dB
¥ [Marker

13.287000800 GHz
. |=35.181 dBm

150 kHz to 20MHz

Agilent 11:27:83 Sep 23, 2019 L

8 dBm #Atten
Marker

611.500 kHz
-55.679 dBm

b dBm Wfitten 10 dB
“|Marker
3.092625000 GHz

18GHz to 22GHz

Agilent 11:29:25 Sep 23, 2019 L

#Atten 6
*|Marker
20.800500008 GHz
-36.231 dBm
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5G NR_ 10MHz Channel Bandwidth _ 16QAM _ AWS Middle Channel (2155MHz) _ Ant 2:

9 kHz to 150 kHz

gilent 14:14:25 Sep 23, 2019 L

dBm
Marker
10.870 kHz
-57.730 dBm

POl i ,
W M'\W‘\"«NJWWHM"LMNN\\MU'MVt,JWm s, g Nahsagy o i o

20MHz to 3GHz

gilent 14:12:40 Sep 23, 2019 L

Bn
Marker
1.854200000 GHz
-32.707 dBm

#Atten 10 dB

14.308100000 GHz
-35.478 dBm

150 kHz to 20MHz

gilent 14:14:57 Sep 23, 2019 L

dBm
Marker
303.800 kHz
-55.571 dBm

3GHz to 6GHz

gilent 141311 Sep 23, 2019 L

Bn Wfitten 10 dB
Marker

3.280125000 GHz
-30.197 dBm

21.334500000 GHz
-35.648 dBm
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5G NR_ 10MHz Channel Bandwidth _ 64QAM _ AWS Middle Channel (2155MHz) _ Ant 2:

9 kHz to 150 kHz

s Agilent 15:22:07 Sep 23, 2019 L

DC Coupled

@ M’”’W‘
oy ¢
wmA”wwWﬁWVWNWWWW%AmWwWﬁWWWMﬁMMMWﬂwwwhmmmﬁ@mwm

20MHz to 3GHz

2 Agilent 19:20:30 Sep 23, 2019 L

dBm Wfitten 22 dB
Marker

1.250000000 GHz
-32.937 dBm

6GHz to 18GHz

Agilent 15:24:03 Sep 23, 2019 L

dBn #Atten 10 dB
¥ [Marker

16.920300800 GHz

-35.325 dBm

150 kHz to 20MHz

s Agilent 15:22:44 Sep 23, 2019 L

150.000 kHz |
-55.298 dBm DC Couplec

3GHz to 6GHz

2 Agilent 15:21:07 Sep 23, 2019 L

n Wfitten 10 dB
Marker

3.293625000 GHz
-29.956 dBm

VBH 3 MHz

18GHz to 22GHz

Agilent 15:24:42 Sep 23, 2019 L

=} #Atten
Marker
21.456500800 GHz
-35.826 dBm
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5G NR_ 10MHz Channel Bandwidth _ 256QAM _ AWS Middle Channel (2155MHz) _ Ant 2:

9 kHz to 150 kHz

¢ Agilent 16:21:52 Sep 23, 2019

13.262 kHz
-57.893 dBm

20MHz to 3GHz

gilent 16:20:03 Sep 23, 2019

602.200000 MHz
-32.573 dBm

6GHz to 18GHz

gilent 16:24:81 Sep 23, 2019

] #Atten 10 dB
Marker

13.593200800 GHz
-35.302 dBm

150 kHz to 20MHz

s Agilent 16:22:37 Sep 23, 2019 L

-10 dBm +*Atten 26 dB
Marker
189.700 kHz
-55.391 dBm DC Coupled

UBH 30 kHz

3GHz to 6GHz

Agilent 16:20:34 Sep 23, 2019 L

#Atten 10 dB

M;rker
3.022875000 GHz
-29.997 dBm

18GHz to 22GHz

- Agilent 16:24:38 Sep 23, 2018 L

dBn #Atten 6 dB
Marker

19.123000800 GHz
-35.396 dBm
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5G NR_ 15MHz Channel Bandwidth _ QPSK _

9 kHz to 150 kHz

“ Agilent G8:53:07 Sep 25, 2019 L

dBm

Marker
9,003 kHz
-59.190 dBm

20MHz to 3GHz

Agilent B8:51:25 Sep 25, 2019 L

56 dBm Whitte
Marker
2.952500000 GHz
-31.268 dBm

6GHz to 18GHz

Agilent 08:54:52 Sep 25, 2019 L

dBm #ftten 10 dB
Marker

14.675900000 GHz
-34.900 dBm
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AWS Middle Channel (2155MHz) _ Ant 3:

150 kHz to 20MHz

Agilent 08:53:36 Sep 25, 2019 L

8 dBm #Atten
Marker

14.424600 MHz
-53.971 dBm

3GHz to 6GHz

Agilent B8:52:08 Sep 25, 2019 L

#Atten 10 dB

Marker
3.303375000 GHz
-30.841 dBm

18GHz to 22GHz

Agilent 08:55:26 Sep 25, 2019 L

#Atten 6

21.147500000 GHz
-35.617 dBm
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5G NR_ 15MHz Channel Bandwidth _ 16QAM _ AWS Middle Channel (2155MHz) _ Ant 3:

9 kHz to 150 kHz

Agilent 09:59:18 Sep 25, 2019 L

12.040 kHz
. |=98.887 dBm

et

T ) ’
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° |Marker
2.919400000 GHz
. -31.060 dBm

Agilent 10:00:56 Sep 25, 2019 L

16 dBn #Atten 10 dB
5 [Marker

13.821800800 GHz
. |=33.853 dBm

150 kHz to 20MHz

Agilent 09:59:43 Sep 25, 2019 L

8 dBm #Atten
Marker

14.442000 MHz
-52.829 dBm

b dBm Wfitten 10 dB
“|Marker
3.101625000 GHz
-29.540 dBm

18GHz to 22GHz

Agilent 10:01:33 Sep 25, 2019 L

#Atten 6
*|Marker
21.094500088 GHz
-34.850 dBm
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5G NR_ 15MHz Channel Bandwidth _ 64QAM _ AWS Middle Channel (2155MHz) _ Ant 3:

9 kHz to 150 kHz

g Agilent 11:63:36 Sep 25, 2019 L

10.214 kHz |
-56.600 dBm DC Couplec

0 et o,
Wh
VWH"MWw‘1""N’"hh\M‘.fu'«W'!Ww'-ﬂv{\‘\fu'v,’P‘th -"“’"‘"'WH““”f”f‘\'w\f‘l\».‘l'\l'-'mf”r’\'ijr\/m\ﬂ Wi

20MHz to 3GHz

2 Agilent 11:02:16 Sep 25, 2019 L

dBm Wfitten 22 dB
Marker

2.948400000 GHz
-31.254 dBm

6GHz to 18GHz

Agilent 11:05:12 Sep 25, 2019 L

dBn #Atten 10 dB
5 [Marker

13.342700800 GHz

-35.254 dBm

150 kHz to 20MHz

s Agilent 11:64:04 Sep 25, 2019 L

14.831600 MHz
-53.744 dBm

3GHz to 6GHz

2% Agilent 11:02:51 Sep 25, 2019 L

#Atten 10 dB

16500000 GHz

VBH 3 MHz

18GHz to 22GHz

Agilent 11:05:47 Sep 25, 2019 L

=} #Atten
Marker
20.883500800 GHz
-36.834 dBm
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5G NR_ 15MHz Channel Bandwidth _ 256QAM _ AWS Middle Channel (2155MHz) _ Ant 3:

9 kHz to 150 kHz

gilent 12:00:10 Sep 25, 2019

dBm

Marker
10.870 kHz
-58.385 dBm

20MHz to 3GHz

gilent 11:58:43 Sep 25, 2019

Bn
Marker
2.937200000 GHz
-31.402 dBm

#Atten 10 dB

13.60790000@ GHz
-35.836 dBm

150 kHz to 20MHz

gilent 12:00:39 Sep 25, 2019 L

dBm

Marker
8.702900 MHz
-53.195 dBm

3GHz to 6GHz

gilent 11:59:18 Sep 25, 2019 L

Bn Wfitten 10 dB
Marker

3.014625000 GHz
-29.679 dBm

21.706000000 GHz
-35.845 dBm
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5G NR_ 20MHz Channel Bandwidth _ QPSK _

9 kHz to 150 kHz

# Agilent 14:56:18 Sep 25, 2019 L

dBm

Marker
11.968 kHz
-59.247 dBm

1

Wﬁ%M e
iy JVWN\H'""mw"'"""'JvM‘\\"w“"NMW'W"M‘~]“J‘|N4““r\.m|,\"wi’UU\/‘|\n|'\ﬂ~’\.\,l'w'y“<,-qﬂ|ﬂs,\rr‘|q".ﬁ.ﬂ

20MHz to 3GHz

Agilent 14:54:28 Sep 25, 2019 L

56 dBm Whitte
Marker
2.932400000 GHz
-31.131 dBm

6GHz to 18GHz

Agilent 14:58:06 Sep 25, 2019 L

dBm #ftten 10 dB
Marker

13.604900800 GHz
-35.899 dBm
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AWS Middle Channel (2155MHz) _ Ant 3:

150 kHz to 20MHz

Agilent 14:56:58 Sep 25, 2019 L

8 dBm #Atten
Marker

15.208700 MHz
-54.771 dBm

3GHz to 6GHz

Agilent 14:55:19 Sep 25, 2019 L

#Atten 10 dB

Marker
3.322125000 GHz
-30.112 dBm

18GHz to 22GHz

Agilent 14:58:36 Sep 25, 2019 L

#Atten 6

21.15800000@ GHz
-35.851 dBm
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5G NR_ 20MHz Channel Bandwidth _ 16QAM _ AWS Middle Channel (2155MHz) _ Ant 3:

9 kHz to 150 kHz

¢ Agilent 16:62:39 Sep 25, 2019 L

11.812 kHz
-59.266 dBm

ﬁ”"“’”‘mm Pl et
V0 i s o

20MHz to 3GHz

gilent 16:01:12 Sep 25, 2019 L

2945400000 GHz
-31.149 dBm

6GHz to 18GHz

gilent 16:04:32 Sep 25, 2019 L

] #Atten 10 dB
Marker

13.884800800 GHz
-34.862 dBm

150 kHz to 20MHz

g Agilent 16:63:13 Sep 25, 2019 L

16 dBm “ftten 26 dB
Marker
14.824100 MHz
-53.837 dBm

UBH 30 kHz

3GHz to 6GHz

Agilent 16:01:48 Sep 25, 2019 L

#Atten 10 dB

M;rker
3.324375000 GHz
-29.893 dBm

18GHz to 22GHz

3 Agilent 16:05:06 Sep 25, 2019 L

dBn #Atten 6 dB
Marker

21.366500800 GHz
-35.697 dBm
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5G NR_ 20MHz Channel Bandwidth _ 64QAM _ AWS Middle Channel (2155MHz) _ Ant 3:

9 kHz to 150 kHz

¢ Agilent 05:41:19 Sep 26, 2019 L

11.791 kHz
-57.759 dBm

\Ilj?'b\,,w ! )
”““W*»fwww'wwwmuw,'.4HWWWNWMW.»«,«“W,.,,._W«',,M

YBH 3 kHz

20MHz to 3GHz

gilent B8:39:53 Sep 26, 2019 L

2958500000 GHz
-31.275 dBm

6GHz to 18GHz

gilent 08:43:00 Sep 26, 2019 L

] #Atten 10 dB
Marker

13.581500800 GHz
-34.844 dBm

150 kHz to 20MHz

g Agilent 05:41:56 Sep 26, 2019 L

16 dBm “ftten 26 dB
Marker
16.000200 MHz
-54.126 dBm

UBH 30 kHz

3GHz to 6GHz

Agilent 08:40:25 Sep 26, 2019 L

#Atten 10 dB

M;rker
3.093000000 GHz
-29.744 dBm

18GHz to 22GHz

- Agilent 08:43:33 Sep 26, 2019 L

dBn #Atten 6 dB
Marker

20.786500800 GHz
-35.631 dBm
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5G NR_ 20MHz Channel Bandwidth _ 256QAM _ AWS Middle Channel (2155MHz) _ Ant 3:

9 kHz to 150 kHz

gilent 09:44:09 Sep 26, 2019 L

dBm

Marker
11.136 kHz
-57.457 dBm

"-’\M L
bt Ut A S e

20MHz to 3GHz

gilent 09:42:47 Sep 26, 2019 L

Bn
Marker
2.949500000 GHz
-31.258 dBm

#Atten 10 dB

14.299400008 GHz
-34.246 dBm

150 kHz to 20MHz

gilent 09:44:49 Sep 26, 2019 L

dBm #Atten 26 dB
Marker

14.444500 MHz

-52.812 dBm

3GHz to 6GHz

gilent 09:43:20 Sep 26, 2019 L

Bn Wfitten 10 dB
Marker

3.164250000 GHz
-30.882 dBm

20.716000000 GHz
-36.881 dBm
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Transmitter Radiated Spurious Emissions

Radiated spurious emission plots/measurement results are in the original FCC radio certification
submittal (NTS Test Report Number PR072254 Revision 1 dated March 16, 2018).

Frequency Stability/Accuracy

Frequency Stability/Accuracy measurement results are in the original FCC radio certification submittal
(NTS Test Report Number PR072254 Revision 1 dated March 16, 2018).
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