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5G NR_ 10MHz Channel Bandwidth_ Upper Band Edge Plots for Antenna Port 4:

QPSK_ Top Ch_ 651.9 to 652.1MHz QPSK_ Top Ch_ 632 to 672MHz

#Atten 24 dB

dBm
Marker
652.100000 MHz
-28.508 dBm

- Agilent 15:26:12 3 Apr 2019

652.000000 MHz
-33.973 dBm

- Agilent 15:43:15 3 Apr 2019

dBm #Atten 24 dB

B ; ) B

Marker Marker

652.000000 MHz 652.100000 MHz
i -29.771 dBm

-34.426 dBm

VBH 91 kHz

#fitten 24 dB

#fiteen 22 dB
Marker
652.000000 MHz 652.100000 MHz
-33.304 dBm B/ |-28.694 dBm

#Atten 24 dB

B #hitten 22 dB
Marker

652.000000 MHz 652.100000 MHz
-33.374 dBm 8/ |-28.861 dBm

VBH 91 kHz
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5G NR_ 15MHz Channel Bandwidth_ Upper Band Edge Plots for Antenna Port 4:
QPSK_Top Ch_ 632 to 672MHz

QPSK_Top Ch_ 651.9 to 652.1MHz
¥ Agient L1:55:13 4 For 2019 L ¥ Agient L1:56:92 4 For 2019 L
B B +Rtten 24 dB
Marker

652.000000 MHz 652.100000 MHz
-33.526 dBm -29.219 dBm

B i > dB & #ficeen 24 dB
Marker Marker
652.000000 MHz 652.100000 MHz

i -29.388 dBm

-35.065 dBm

VBH 91 kHz

#fitten 24 dB

#fiteen 22 dB
Marker
652.000000 MHz 652.100000 MHz
-34.216 dBm B/ |-28.891 dBm

#Atten 24 dB

B #hitten 22 dB )
Marker

652.000000 MHz 652.100000 MHz
-33.194 dBm 8/ | -28.694 dBm

VBH 91 kHz
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5G NR_ 20MHz Channel Bandwidth_ Upper Band Edge Plots for Antenna Port 4:

QPSK_ Top Ch_ 651.9 to 652.1MHz QPSK_ Top Ch_ 632 to 672MHz

#Atten 24 dB

dBm
Marker
652.100000 MHz
-29.529 dBm

3 Agilent 15:36:14 4 Apr 2019

652.000000 MHz
-33.189 dBm

- Agilent 15:49:48 4 Apr 2019

dBm #Atten 24 dB

B ; ) B
Marker Marker
652.000000 MHz 652.100000 MHz
-35.235 dBm ( -29.339 dBm
i rvmM*hnmnawwmwnukunnwmum*wuw

VBH 91 kHz

#fitten 24 dB

#fiteen 22 dB
Marker
652.100000 MHz
B/ |-29.756 dBm

652.000008 MHz
-34.822 dBm
i AT ety

#Atten 24 dB

B #hitten 22 dB )
Marker

652.000000 MHz 652.100000 MHz
-34.958 dBm 8/ |-29.498 dBm

VBH 91 kHz
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Transmitter Antenna Port Conducted Emissions

Transmitter conducted emission measurements were made at RRH antenna port 4. Measurements were
performed over the 9kHz to 8GHz frequency range.

The RRH was operated at the Band n71 center frequencies with a single 5G NR carrier at maximum
power (60W) with all modulation types (QPSK, 16QAM, 64QAM, 256QAM) for 5MHz, 10MHz, 15MHz
and 20MHz channel 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. The required measurement parameters include a 100kHz 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 9kHz to 150kHz and 600MHz to 800MHz frequency ranges). Measurements for
the 9kHz to 150kHz and 600MHz to 800MHz frequency ranges 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 —39dBm to correct for a spectrum
analyzer RBW of 1kHz versus required RBW of 100kHz [i.e.: -39dBm = -19dBm -10log(100kHz/1kHz)]. The
limit for the 150kHz to 20MHz frequency range was adjusted to —29dBm to correct for a spectrum
analyzer RBW of 10kHz versus required RBW of 100kHz [i.e.: -29dBm = -19dBm -10log(100kHz/10kHz)].
The required limit of -19dBm with a RBW of >100kHz 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 Average | Auto Note 2 37.8dB
150kHz to 20MHz | 10kHz | 30kHz 8001 Peak Auto | 50 Sweeps 37.7dB
20MHz to 600MHz | 300kHz | 910kHz 8001 Peak Auto | 50 Sweeps | 38.7dB
ngg'“'n";? 100kHz | 300kHz 8001 Average | Auto | Note?2 38.8dB
800MHz to 1.1GHz | 100kHz | 300kHz 8192 Peak Auto | 50 Sweeps | 38.9dB
1.1GHz to 8GHz 2MHz | 6MHz 8192 Peak Auto | 50 Sweeps | 25.2dB

Note 1: The total measurement RF path loss of the test setup (attenuators, filters and test cables) 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 high pass filter was used to reduce measurement instrumentation noise floor for the frequency ranges
above 1100MHz. The total measurement RF path loss of the test setup (attenuators, 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_ Middle Channel (634.5MHz) at 60 watts/carrier:

9kHz to 150kHz

# Agilent 09:32:30 2 Apr 2019

#Atten 16 dB

10.200 kHz
. |~44.511 dBm

20MHz to 600MHz

# Agilent 09:33:46 2 Apr 2019

dEn “fiten 18 dB
“|Marker

5062.300000 MHz
. |~30.446 dBm

YBH 318 kHz

800MHz to 1.1GHz

# Agilent 09:35:01 2 Apr 2619

#Atten 20 dB

1064800000 GH=z
. |=32.848 dBm

YBH 300 kHz

150kHz to 20MHz

gilent 09:33:18 2 Apr 2619 L

Mkrl 18.2
—44.511 dBm

300.000 kHz
-34.082 dBm

DC Coupled

600MHz to 800MHz

# Agllent 09:34:28 2 Rpr 2019 L

#Atten 20 dB

Marker
737.200000 MHz
9 |-39.845 dBm

YBH 300 kHz

1.1GHz to 8GHz

gilent 09:36:39 2 Apr 2619 L

3 #Atten 12 dB
Marker
7.315000000 GHz
-38.634 dBm

VBH & MHz
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5G NR_ 5MHz Channel Bandwidth_ 16QAM_ Middle Channel (634.5MHz) at 60 watts/carrier:

9kHz to 150kHz 150kHz to 20MHz

¥ Agilent 10:06:24 2 Apr 2019 L gilent 10:06:59 2 Apr 2619 L

#Atten 16 dB

430.000 kHz
-33.624 dBm

99.900 kHz
. |~47.818 dBm

20MHz to 600MHz 600MHz to 800MHz

5% Aglent 10:07:22 2 Rpr 2019 L s Aglent 10:08:84 2 Rpr 2019 L

dBm #Atten 18 dB 3 #Atten 20 dB
“|Marker

451.200000 MHz
. -30.108 dBm

Marker
737.300000 MHz
9 |-39.369 dBm

UBH 918 kHz S 4 ) 31 YBH 366 kHz

800MHz to 1.1GHz 1.1GHz to 8GHz

¥ Agilent 10:68:29 2 Apr 2019 L gilent 10:16:61 2 Apr 2619 L

#Atten 20 dB 3n #Atten 12 dB
Marker
7.685000000 GHz

-37.755 dBm

883.800000 MH=z
. |=32.544 dBm

YBH 366 kHz VBH 6 MHz
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5G NR_ 5MHz Channel Bandwidth_64QAM_ Middle Channel (634.5MHz) at 60 watts/carrier:

9kHz to 150kHz

# Agilent 10:25:36 2 Apr 2019 L

#Atten 16 dB

32.900 kHz |
. -47.497 dBm DC Coupled

g ? il v
! A 1\ o o Mt i
00 _ /M) \,'u’/‘w WM, J ]w“ﬂ‘“n\’ iy i\ \HT'L’,‘./'L“\A‘M"J“ o /nab il

20MHz to 600MHz

# Agilent 10:26:22 2 Apr 2019 L

dEn “fiten 18 dB
“|Marker

380.500000 MHz
 |-308.658 dBm

YBH 318 kHz

800MHz to 1.1GHz

# Agilent 10:27:28 2 Apr 2019 L

#Atten 20 dB

1080200000 GH=z
. |=32.188 dBm

YBH 300 kHz

150kHz to 20MHz

gilent 10:26:05 2 Apr 2619 L

1580000 MHz
-34.499 dBm

600MHz to 800MHz

# Agilent 10:27.67 2 Apr 2619 L

#Atten 20 dB

Marker
737.300000 MHz
9 |-39.270 dBm

YBH 300 kHz

1.1GHz to 8GHz

gilent 10:28:53 2 Apr 2619 L

3 #Atten 12 dB
Marker
7.639000000 GHz
-37.904 dBm

VBH & MHz
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5G NR_ 5MHz Channel Bandwidth_ 256QAM_ Middle Channel (634.5MHz) at 60 watts/carrier:

9kHz to 150kHz 150kHz to 20MHz

¥ Agilent 10:44:19 2 Apr 2019 L gilent 10:44:54 2 Apr 2619 L

#Atten 16 dB

1050000 MHz
-34.454 dBm

118.700 kHz
. |=47.536 dBm

20MHz to 600MHz 600MHz to 800MHz

# Agilent 10:45:13 2 Apr 2619 L ¥ Agilent 10:45:53 2 Apr 2019 L

dBm #Atten 18 dB 3 #Atten 20 dB
“|Marker

354.500000 MHz
. -30.237 dBm

Marker
737.300000 MHz
s |-39.689 dBm

UBH 918 kHz S 4 ) 31 YBH 366 kHz

800MHz to 1.1GHz 1.1GHz to 8GHz

¥ Agilent 10:46:15 2 Apr 2019 L gilent 10:47:29 2 Apr 2619 L

#Atten 20 dB 3n #Atten 12 dB
Marker
7.450000000 GHz

-37.466 dBm

830.500000 MH=z
. |=32.489 dBm

YBH 366 kHz VBH 6 MHz
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5G NR_ 10MHz Channel Bandwidth_ QPSK_

9kHz to 150kHz

# Agilent 03:40:21 3 Apr 2019 L

#Atten 16 dB

21.980 kHz
. |=58.337 dBm

20MHz to 600MHz

# Agillent B%:41:42 3 Apr 2019 L

dEn “fiten 18 dB
“|Marker

296.400000 MHz
. |-30.895 dBm

YBH 818 kHz

800MHz to 1.1GHz

# Agilent 03:42:59 3 Apr 2019 L

#Atten 20 dB

980.106000 MH=z
. |=32.871 dBm

YBH 300 kHz
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Middle Channel (634.5MHz) at 60 watts/carrier:

150kHz to 20MHz

gilent 08:41:16 3 Apr 2619 L

390.000 kHz
-36.328 dBm

600MHz to 800MHz

# Agllent B:42:29 3 Rpr 2019 L

#Atten 20 dB

Marker ‘ ‘

737.300000 MHz
9 |-39.404 dBm

YBH 300 kHz

1.1GHz to 8GHz

gilent B8:44:15 3 Apr 2619 L

3 Atten 10 dB
Marker
3.173000000 GHz
-39.240 dBm

VBH & MHz
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5G NR_ 10MHz Channel Bandwidth_ 16QAM_ Middle Channel (634.5MHz) at 60 watts/carrier:

9kHz to 150kHz 150kHz to 20MHz

¥ Agilent 08:59:09 3 Apr 2019 L gilent B8:59:47 3 Apr 2619 L

#Atten 16 dB

580.000 kHz
-37.525 dBm

13.000 kHz
. |=49.343 dBm

20MHz to 600MHz 600MHz to 800MHz

5% Aglent 05:00:69 3 Apr 2019 L s Aglent 05:00:56 3 Apr 2019 L

dBm #Atten 18 dB 3 #Atten 20 dB
“|Marker

245.200000 MHz
. -29.833 dBm

Marker ‘
737.200000 MH=z
9 |-39.406 dBm

UBH 918 kHz S 4 ) 31 YBH 366 kHz

800MHz to 1.1GHz 1.1GHz to 8GHz

¥ Agilent 09:61:21 3 Apr 2019 L gilent 09:03:10 3 Apr 2619 L

#Atten 20 dB 3n Atten 10 dB
Marker
7.670000000 GHz

-39.753 dBm

987.000000 MH=z
. |=32.527 dBm

YBH 366 kHz VBH 6 MHz
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5G NR_ 10MHz Channel Bandwidth_ 64QAM_ Middle Channel (634.5MHz) at 60 watts/carrier:

9kHz to 150kHz

# Agilent 09:18:19 3 Apr 2019

#Atten 16 dB

20MHz to 600MHz

# Agilent 09:19:16 3 Apr 2619

dEn “fiten 18 dB
“|Marker

481.000000 MHz
. |~29.359 dBm

YBH 818 kHz

800MHz to 1.1GHz

# Agilent 09:20:25 3 Apr 2019

#Atten 20 dB

963.600000 MH=z
. |~31.863 dBm

YBH 300 kHz

DC Coupled

150kHz to 20MHz

gilent 09:18:57 3 Apr 2619 L

930.000 kHz
-36.641 dBm

600MHz to 800MHz

# Agllent B3:19:58 3 Apr 2019 L

#Atten 20 dB

Marker |
737.300000 MHz
9 |-39.228 dBm

YBH 300 kHz

1.1GHz to 8GHz

gilent 09:21:45 3 Apr 2619 L

3 Atten 10 dB
Marker
7.351000000 GHz
-39.922 dBm

VBH & MHz
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5G NR_ 10MHz Channel Bandwidth_ 256QAM_ Middle Channel (634.5MHz) at 60 watts/carrier:

9kHz to 150kHz 150kHz to 20MHz

¥ Agilent 09:38:19 3 Apr 2019 L gilent B9:38:56 3 Apr 2619 L

#Atten 16 dB

930.000 kHz
-36.693 dBm

20MHz to 600MHz 600MHz to 800MHz

5% Aglent 05:39:18 3 Apr 2019 L s Aglent 05:40:82 3 Rpr 2019 L

dBm #Atten 18 dB 3 #Atten 20 dB
“|Marker

525.900000 MHz
. -28.347 dBm

Marker |
737.300000 MH=z
9 |-39.426 dBm

UBH 918 kHz S 4 ) 31 YBH 366 kHz

800MHz to 1.1GHz 1.1GHz to 8GHz

¥ Agilent 09:40:38 3 Apr 2019 L gilent 09:41:41 3 Apr 2619 L

#Atten 20 dB 3n Atten 10 dB
Marker
7.674000000 GHz

-39.478 dBm

1018200000 GH=z
. |=32.384 dBm

YBH 366 kHz VBH 6 MHz
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5G NR_ 15MHz Channel Bandwidth_ QPSK_ Middle Channel (634.5MHz) at 60 watts/carrier:

9kHz to 150kHz

s Agilent 09:62:11 4 Apr 2619

#Atten 16 dB

20MHz to 600MHz

# Agilent 09:03:27 4 Apr 2019

dEn “fiten 18 dB
“|Marker

479.800000 MHz
|-308.142 dBm

YBH 818 kHz

800MHz to 1.1GHz

# Agilent 09:05:15 4 Apr 2619

#Atten 20 dB

977.700000 MHz
. |=33.889 dBm

YBH 300 kHz

150kHz to 20MHz

gilent B9:03:00 4 Apr 2619 L

710.000 kHz
-36.718 dBm

600MHz to 800MHz

gilent 09:04:42 4 Apr 2619 L

1 #Atten 20 dB
Marker
737.300000 MHz
-38.937 dBm

YBH 300 kHz

1.1GHz to 8GHz

gilent B9:06:32 4 Apr 2619 L

3 Atten 10 dB
Marker
7.281000000 GHz
-39.8189 dBm

VBH & MHz
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5G NR_ 15MHz Channel Bandwidth_ 16QAM_ Middle Channel (634.5MHz) at 60 watts/carrier:

9kHz to 150kHz

# Agilent 09:22:16 4 Apr 2019

#Atten 16 dB

20MHz to 600MHz

# Agilent 09:23:26 4 Apr 2019

dEn “fiten 18 dB
“|Marker

496.200000 MHz
. |-29.891 dBm

YBH 818 kHz

800MHz to 1.1GHz

# Agilent 09:24:29 4 Apr 2019

#Atten 20 dB

874.900000 MH=z
. |=32.346 dBm

YBH 300 kHz

150kHz to 20MHz

gilent 09:23:03 4 Apr 2619 L

1670000 MHz
-38.367 dBm

600MHz to 800MHz

gilent 09:24:09 4 Apr 2619 L

1 #Atten 20 dB
Marker
737.300000 MHz
-39.838 dBm

YBH 300 kHz

1.1GHz to 8GHz

gilent 09:25:38 4 Apr 2619 L

3m #Atten 6 dB
Marker
7.447000000 GHz
-43.675 dBm

VBH & MHz
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5G NR_ 15MHz Channel Bandwidth_64QAM_ Middle Channel (634.5MHz) at 60 watts/carrier:

9kHz to 150kHz 150kHz to 20MHz

¥ Agilent 09:40:45 4 Apr 2019 L gilent 09:41:18 4 Apr 2619 L

#Atten 16 dB

160.000 kHz
-37.706 dBm

20MHz to 600MHz 600MHz to 800MHz

¥ Agilent 09:41:42 4 Apr 2019 L gilent 09:42:21 4 Apr 2619 L

1 #Atten 20 dB
Marker
737.300000 MHz
-39.584 dBm

dEn “fiten 18 dB
“|Marker

478.600000 MHz
. |-29.617 dBm

YBH G918 kHz UBH 308 kHz

800MHz to 1.1GHz 1.1GHz to 8GHz

¥ Agilent 09:42:42 4 Apr 2019 L gilent 09:43:46 4 Apr 2619 L

#Atten 20 dB 3n #Atten 6 dB
Marker
7.693000000 GHz

-43.861 dBm

874.800000 MHz
. |=32.206 dBm

YBH 366 kHz VBH 6 MHz
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5G NR_ 15MHz Channel Bandwidth_ 256QAM_ Middle Channel (634.5MHz) at 60 watts/carrier:

9kHz to 150kHz 150kHz to 20MHz

¥ Agilent 09:59:45 4 Apr 2019 L gilent 10:00:21 4 Apr 2619 L

#Atten 16 dB

630.000 kHz
-38.917 dBm

10.100 kHz |
. -48.073 dBm DC Coupled

e )
MM R 2 A Pt NARNRTLVIR YV

20MHz to 600MHz 600MHz to 800MHz

¥ Agilent 10:00:46 4 Apr 2019 L gilent 10:01:31 4 Apr 2619 L

1 #Atten 20 dB
Marker
737.300000 MHz
-38.700 dBm

dEn “fiten 18 dB
“|Marker

380.800000 MHz
 |-29.478 dBm

YBH G918 kHz UBH 308 kHz

800MHz to 1.1GHz 1.1GHz to 8GHz

¥ Agilent 10:61:52 4 Apr 2019 L gilent 18:02:57 4 Apr 2619 L

#Atten 20 dB 3n #Atten 6 dB
Marker
7.717000000 GHz

-43.582 dBm

892.700000 MH=z
. |=32.295 dBm

YBH 366 kHz VBH 6 MHz
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5G NR_ 20MHz Channel Bandwidth_ QPSK_ Middle Channel (634.5MHz) at 60 watts/carrier:

9kHz to 150kHz

# Agilent 13:12:21 4 Apr 2619

#Atten 16 dB

20MHz to 600MHz

# Agilent 13:13:23 4 Apr 2019

dEn “fiten 18 dB
“|Marker

513.100000 MHz
. |-30.855 dBm

YBH 818 kHz

800MHz to 1.1GHz

# Agilent 13:14:42 4 Apr 2019

#Atten 20 dB

920.200000 MH=z
. |=32.659 dBm

YBH 300 kHz

150kHz to 20MHz

gilent 13:13:02 4 Apr 2619 L

260.000 kHz
-38.797 dBm

600MHz to 800MHz

gilent 13:14:19 4 Apr 2619 L

1 #Atten 20 dB
Marker
737.300000 MHz
-38.983 dBm

YBH 300 kHz

1.1GHz to 8GHz

gilent 13:15:56 4 Apr 2619 L

3m #Atten 6 dB
Marker
7.701000000 GHz
-42.502 dBm

VBH & MHz
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5G NR_ 20MHz Channel Bandwidth_ 16QAM_ Middle Channel (634.5MHz) at 60 watts/carrier:

9kHz to 150kHz

# Agilent 13:31:25 4 Apr 2019

#Atten 16 dB

20MHz to 600MHz

# Agilent 13:32:17 4 Apr 2019

dEn “fiten 18 dB
“|Marker

335.900000 MHz
_ |-30.018 dBm

YBH 818 kHz

800MHz to 1.1GHz

# Agilent 13:33:20 4 Apr 2019

#Atten 20 dB

1036300000 GH=z
. |~32.36@ dBm

YBH 300 kHz

150kHz to 20MHz

gilent 13:31:55 4 Apr 2619 L

2.310000 MHz
-39.984 dBm

600MHz to 800MHz

gilent 13:32:58 4 Apr 2619 L

1 #Atten 20 dB
Marker
737.300000 MHz
-38.721 dBm

YBH 300 kHz

1.1GHz to 8GHz

gilent 13:34:28 4 Apr 2619 L

3m #Atten 6 dB
Marker
7.377000000 GHz
-44.243 dBm

VBH & MHz
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5G NR_ 20MHz Channel Bandwidth_ 64QAM_

9kHz to 150kHz

gilent 13:48:33 4 Apr 2619 L

#Atten 16 dB
Marker
9.300 kHz
-46.697 dBm

DC Coupled

‘V\ '/LM
bl " \
AT N \'w‘#‘u’\/‘\ﬁ'\‘"""""fwwJ’M\rl'ﬁf"nw‘

20MHz to 600MHz

gilent 13:49:47 4 Apr 2619 L

n *hte
Marker
398.700000 MHz
-30.391 dBm

YBH 818 kHz

#Atten 20 dB

843.200000 MH=z
-32.600 dBm

NTS Test Report No. PR086613 Rev. 0
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Middle Channel (634.5MHz) at 60 watts/carrier:

150kHz to 20MHz

# Agilent 13:49:16 4 Apr 2619 L

8 déin
Marker
360.800 kHz
-39.284 dBm

#Atten 16 dB

DC Coupled

600MHz to 800MHz

s Agilent 13:50:34 4 Apr 2619 L

1 #Atten 20 dB
Marker
737.200000 MHz
-38.920 dBm

1.1GHz to 8GHz

s Agilent 13:52:14 4 Apr 2019 L

dBm #Atten 6 dB
Marker

7.779000000 GHz
-43.590 dBm

VBH & MHz
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5G NR_ 20MHz Channel Bandwidth_ 256QAM_ Middle Channel (634.5MHz) at 60 watts/carrier:

9kHz to 150kHz

# Agilent 14:16:16 4 Apr 2619

#Atten 16 dB

20MHz to 600MHz

# Agilent 14:17:45 4 Apr 2619

dEn “fiten 18 dB
“|Marker

312.200000 MHz
 |-29.725 dBm

YBH 818 kHz

800MHz to 1.1GHz

# Agilent 14:19:01 4 Apr 2619

#Atten 20 dB

1078200000 GH=z
. |=32.162 dBm

YBH 300 kHz

150kHz to 20MHz

gilent 14:16:52 4 Apr 2619 L

4500000 MHz
-38.947 dBm

600MHz to 800MHz

gilent 14:18:25 4 Apr 2619 L

1 #Atten 20 dB
Marker
737.300000 MHz
-38.968 dBm

YBH 300 kHz

1.1GHz to 8GHz

gilent 14:20:09 4 Apr 2619 L

3m #Atten 6 dB
Marker
7674000000 GHz
-44.205 dBm

VBH & MHz
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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 PRO78121 Revision 0 dated April 25, 2018).

Frequency Stability/Accuracy

Frequency Stability/Accuracy measurement results are in the original FCC radio certification submittal
(NTS Test Report Number PR078121 Revision 0 dated April 25, 2018).
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APPENDIX B: ANTENNA PORT TEST DATA FOR BAND N85 (728-746 MHZ)

All conducted RF measurements in this section were made at AHLOA antenna port 4. The testing was

performed on the same hardware (EUT) as the original certification test. The same EUT RF port (Ant 4)
determined in the original certification testing to be the highest power port was used for all testing in
this effort.

The 5G NR carrier bandwidths of 5MHz and 10MHz with QPSK, 16QAM, 64QAM and 256QAM
modulation types were measured. The 5G NR carriers/modulation types for this testing were based
upon 3GPP TS 38.141-1 Test Models and are NR-FR1-TM 1.1 (QPSK modulation type), NR-FR1-TM 3.2

(16QAM modulation type), NR-FR1-TM 3.1 (64QAM modulation type), and NR-FR1-TM 3.1a (256QAM
modulation type).

The test setup used is provided below.

AHLOA
50 Ohm
Antenna 1 Load
50 Ohm
Antenna 2 Load
50 Ohm
Antenna 3 > oad
Antenna 4 piAttenuators - |PSA Spectrum
Filters g Ana|yzer

Test Setup Used for Conducted RF Measurements on AHLOA
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The AHLOA was operated at maximum RF output power. RF output power has been measured in RMS
Average terms at the AHLOA Antenna Port 4 transmit chain [5G NR Band n85 (728 to 746MHz)] at the
bottom, middle and top frequency channels for all 5G NR modulation types (QPSK, 16QAM, 64QAM and
256QAM) and channel bandwidths (5 and 10MHz) as described in section 5.2 of KDB 971168 D01v03r01

and ANSI C63.26-2015 section 5.2.4.4. The peak to average power ratio (PAPR) has been measured using

the signal analyzer complementary cumulative distribution function (CCDF) for a probability of 0.1% as

described in section 5.7.2 of KDB971168 DO1v03r01 and ANSI C63.26-2015 section 5.2.3.4. All results are

presented in tabular form below. The highest measured values are highlighted.

5G NR Channel BW Modulation Frequency _ Channel PAPR (dB) | Ave (dBm)
730.5MHz _ Bottom Channel 7.79 47.16
QPSK 737.0MHz _ Middle Channel 7.75 47.22
743.5MHz _ Top Channel 7.82 47.21
730.5MHz _ Bottom Channel 7.82 47.28
16QAM 737.0MHz _ Middle Channel 7.69 47.26
5MHz 743.5MHz _ Top Channel 7.67 47.28
730.5MHz _ Bottom Channel 7.76 47.26
64QAM 737.0MHz _ Middle Channel 7.80 47.07
743.5MHz _ Top Channel 7.67 47.24
730.5MHz _ Bottom Channel 7.82 47.36
256QAM 737.0MHz _ Middle Channel 7.74 47.33
743.5MHz _ Top Channel 7.78 47.24
733.0MHz _ Bottom Channel 7.77 47.32
QPSK 737.0MHz _ Middle Channel 7.64 47.28
741.0MHz _ Top Channel 7.64 47.41
733.0MHz _ Bottom Channel 7.72 47.43
16QAM 737.0MHz _ Middle Channel 7.65 47.26
741.0MHz _ Top Channel 7.70 47.19
10MHz 733.0MHz _ Bottom Channel 7.68 47.37
64QAM 737.0MHz _ Middle Channel 7.61 47.35
741.0MHz _ Top Channel 7.65 47.18
733.0MHz _ Bottom Channel 7.77 47.40
256QAM 737.0MHz _ Middle Channel 7.64 47.27
741.0MHz _ Top Channel 7.67 47.35

All measurement results are provided in the following pages. The total measurement RF path loss of the

test setup (attenuator and test cables) was 38.8 dB and is accounted for by the spectrum analyzer

reference level offset.
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5G NR 5MHz Channel Power Plots for the QPSK Modulation Type:

Port 4 - Bottom Channel_ CCDF Port 4 - Bottom Channel_ Average

[ Forrere pectam aeaiyis - Powr ot 08

=
ul 0320:43 0150, 2018
Center Freq: 790.500000 Mz Radio Std: None
Trig: Free Run Counts:10.0 M10.0 Mgt
A Goind o sAten: 30 o8 (Ele< 0)

Agilent 13:29:03 2 Apr 2019 L

Average Power Gaussian
%

47.08 dBm
36.92 % at 0dB

3.88dB
6.82dB
7.79dB
7.96 4B
805dB
, 8.10dB

9.20 dB
56.28 dBm

Channel Power Power Spectral Density
47.16 dBm /5.0000 MHz -19.83 dBm/Hz

0.0001 %'

od

Info BW 25.000 MHz

Port 4 - Middle Channel_ CCDF Port 4 - Middle Channel_ Average

[ Forrartspertam Aratyas - Pover St Ci0r

=1 . .
NN 0303:45 1501, 2019 3 Agilent 13:67:37 2 Apr 2013 L
‘Center Freq: 737.000000 MHz Radio Std: Nene
- Trig: Free Run Counts:10.0 MAD.0 Mpt
A Gaind saten: 30 08 (Flec 0)

Average Power ., Gaussian

47.07 dBm
36.96 % at 0dB

38548
6.78dB
T75dB
7.84dB
7.87dB
, 7.88dB

8.02dB
55.09 dBm

Channel Power Power Spectral Density

47.22 dBm /5.0008 MHz -19.77 dBm/Hz

dB.
Info BW 25.000 MHz

Port 4 - Top Channel_ CCDF Port 4 - Top Channel_ Average

[= e resperm eRETET

Agilent 14:28:33 2 Apr 2019 L

D 52736 01, 2019
‘Center Freq: 743.500000 Mnz Radio Std: None
Trig: Free Run Counts:10.0 M1D.0 Mpt
A Gaint satten: 30 48 (Elec 0)

Average Power

47.06 dBm
36.90 % at 0dB

3.86 dB
6.84dB

7.82dB
7.98dB
8.03dB
8.05dB

8.28 dB
55.34 dBm

Channel Power Power Spectral Density

47.21 dBm /5.0008 MHz -19.78 dBm/Hz

Info BW 25.000 MHz
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5G NR 5MHz Channel Power Plots for the 16QAM Modulation Type:

Port 4 - Bottom Channel_ CCDF Port 4 - Bottom Channel_ Average

[ Forrere pectam aeaiyis - Powr ot 08

=
ul 033723 0150, 2018
Center Freq: 790.500000 Mz Radio Std: None
Trig: Free Run Counts:10.0 M10.0 Mgt
A Goind o sAten: 30 o8 (Ele< 0)

Agilent 13:40:07 2 Apr 2019 L

Average Power Gaussian
%

47.10 dBm
36.72 % at 0dB

3.87dB
6.85dB
7.82dB
7.96 4B
802dB
, 8.06dB

832dB
55.42 dBm

Channel Power Power Spectral Density
47.28 dBm /5.0000 MHz -19.71 dBm/Hz

0.0001 %'

od

Info BW 25.000 MHz

Port 4 - Middle Channel_ CCDF Port 4 - Middle Channel_ Average

[ Forrartspertam Aratyas - Pover St Ci0r

=1 . .
NN 02140.42 415010, 2019 3 Agilent 12:43:25 2 fApr 2013 L
‘Center Freq: 737.000000 MHz Radio Std: Nene

- Trig: Free Run Counts:10.0 MAD.0 Mpt
A Gaind saten: 30 08 (Flec 0)

Average Power ., Gaussian

47.13 dBm
36.73 % at 0dB

38548
6.80dB

769 dB
7.78dB
7.80 dB
, 7.82dB

8.47 dB
55.60 dBm

Channel Power Power Spectral Density

47.26 dBm /5.0008 MHz -19.73 dBm/Hz

Port 4 - Top Channel_ CCDF Port 4 - Top Channel_ Average

e Agilent 14:43:13 2 Apr 2013 L
‘Center Freq; 742.500000 WHz
Trig: Free Run Counts:10.0 M1D.0 Mpt
A Gaint sAtten: 30 o8 (Elec 0)

Average Power

47.10 dBm
36.75 % at 0dB

3.85dB
6.83dB
767 dB
7.79dB
7.84dB
, 7.88dB

8.31dB
55.41 dBm

Channel Power Power Spectral Density

47.28 dBm /5.0008 MHz -19.71 dBm/Hz

Info BW 25.000 MHz
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5G NR 5MHz Channel Power Plots for the 64QAM Modulation Type:

Port 4 - Bottom Channel_ CCDF Port 4 - Bottom Channel_ Average

[ Forrere pectam aeaiyis - Powr ot 08

=
ul 0313627 10 9, 2018
Center Freq: 790.500000 Mz Radio Std: None
Trig: Free Run Counts:10.0 M10.0 Mgt
A Goind o sAten: 30 o8 (Ele< 0)

Agilent 13:59:02 2 Apr 2019 L

Average Power Gaussian
%

47.13 dBm
37.37 % at 0dB

3.80 4B
6.71dB
7.76 dB
.92 dB
8.00dB

, 8.03dB

8.10dB
55.23 dBm

Channel Power Power Spectral Density
47.26 dBm /5.0000 MHz -19.73 dBm/Hz

0.0001 %'

od

Info BW 25.000 MHz

Port 4 - Middle Channel_ CCDF Port 4 - Middle Channel_ Average

[ Forrartspertam Aratyas - Pover St Ci0r

= g T
NN 022045 413010, 2019 3 Agilent 12:23:24 2 Apr 2013 L
‘Center Freq: 737.000000 MHz Radio Std: Nene
- Trig: Free Run Counts:10.0 MAD.0 Mpt
A Gaind saten: 30 08 (Flec 0)

Average Power ., Gaussian

47.09 dBm
37.40 % at 0dB

38248
6.73dB

7.80 dB
7.91dB
7.94dB
, 7.95dB
8.07 dB
55.16 dBm

Channel Power Power Spectral Density

47.87 dBm /5.0008 MHz -19.92 dBm/Hz

Port 4 - Top Channel_ CCDF Port 4 - Top Channel_ Average

e Agilent 14:56:36 2 Apr 2019 L
‘Center Freq; 742.500000 WHz
Trig: Free Run Counts:10.0 M1D.0 Mpt
A Gaint sAtten: 30 o8 (Elec 0)

Average Power

47.02 dBm
37.32% at 0dB

3.82dB
6.75dB
767 dB
7.82dB
7.90 dB
, 7.97dB
8.02dB
55.04 dBm

Channel Power Power Spectral Density

47.24 dBm /5.0000 MHz -19.75 dBm/Hz

Info BW 25.000 MHz
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5G NR 5MHz Channel Power Plots for the 256QAM Modulation Type:

Port 4 - Bottom Channel_ CCDF Port 4 - Bottom Channel_ Average

e e specm aron ot St O L

=
ul D103+ g0, 2019
Center Freq: 790.500000 Mz Radio Std: None
Trig: Free Run Counts:10.0 M10.0 Mgt
A Goind o sAten: 30 o8 (Ele< 0)

Agilent 14:16:32 2 Apr 2019

Average Power 1 o Gaussian
%

47.14 dBm
37.01 % at 0dB

Channel Power Power Spectral Density

47.36 dBm /5.0008 MHz -19.63 dBm/Hz

8.67 dB
55.81 dBm

0.0001 %'

od

Info BW 25.000 MHz

Port 4 - Middle Channel_ CCDF Port 4 - Middle Channel_ Average

ErEr == s Agilent 12:12:43 2 Apr 2619 L

‘Center Freq: 737.000000 MHz

s Trig: FreeRun Counts:10.0 MAD.0 Mpt
A Gaind saten: 30 08 (Flec 0)

Average Power ., Gaussian

47.00 dBm
37.00 % at 0dB

3.87 4B
6.74dB
T.74dB
7.83dB
7.85dB
, 7.87dB

11.34 dB
58.34 dBm

Channel Power Power Spectral Density

47.33 dBm /5.0008 MHz -19.66 dBm/Hz

Port 4 - Top Channel_ Average

Agilent 15:12:14 2 Apr 2019 T

‘Center Freq: 743.500000 Mnz
Trig: Free Run Counts:10.0 M1D.0 Mpt
A Gaint satten: 30 48 (Elec 0)

Average Power

47.06 dBm
36.99 % at 0dB

3.87dB
6.79dB

778 dB
7.91dB
7.97dB
8.00dB

8.21dB
55.27 dBm

Channel Power Power Spectral Density

47.24 dBm /5.0000 MHz -19.75 dBm/Hz

Info BW 25.000 MHz
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5G NR 10MHz Channel Power Plots for the QPSK Modulation Type:

Port 4 - Bottom Channel_ CCDF Port 4 - Bottom Channel_ Average

[ Forrere pectam aeaiyis - Powr ot 08 =
n ' ul 015823 01 1, 2018
Center Freq: 793.000000 Mz Radio Std: None
Trig: Free Run Counts:10.0 M10.0 Mgt
A Goind o sAten: 30 o8 (Ele< 0)

Agilent 12:61:44 3 Apr 2019 L

Average Power Gaussian
%

47.20 dBm
36.24 % at 0dB

39548
693 dB
T.77 dB
8.034dB
821dB
, 827dB
8.67 dB
55.87 dBm

Channel Power Power Spectral Density
47.32 dBm /10.0000 MHz -22.68 dBm/Hz

0.0001 %'

od

Info BW 25.000 MHz

Port 4 - Middle Channel_ CCDF Port 4 - Middle Channel_ Average

[ Forrartspertam Aratyas - Pover St Ci0r

=1 . .
NN 15154 Mo, 2019 3 Agilent 83:55:57 3 Apr 2019 L
‘Center Freq: 737.000000 MHz Radio Std: Nene
- Trig: Free Run Counts:10.0 MAD.0 Mpt
A Gaind saten: 30 08 (Flec 0)

Average Power ., Gaussian

47.21 dBm
36.29 % at 0dB

39348
6.88dB
764 dB
7.74dB
7.79dB
, 7.82dB

7.95dB
55.16 dBm

Channel Power Power Spectral Density

47.28 dBm /10.0008 MHz -22.72 dBm/Hz

dB.
Info BW 25.000 MHz

Port 4 - Top Channel_ CCDF Port 4 - Top Channel_ Average

e Agilent 13:04:28 3 Apr 2019 L
‘Center Freq; 741.000000 NFz
Trig: Free Run Counts:10.0 M1D.0 Mpt
A Gaint sAtten: 30 o8 (Elec 0)

Average Power . Gaussian
100 %,

47.25 dBm
36.35 % at 0dB

393dB
6.89dB
764 dB
7.84dB
8.03dB
, 8.13dB

8.22dB
55.47 dBm

Channel Power Power Spectral Density

47.41 dBm /10.0008 MHz -22.59 dBm/Hz

Info BW 25.000 MHz




A)’;
’

v,

NT.
I NTS Test Report No. PR086613 Rev. 0
Y s Page 78 of 98

5G NR 10MHz Channel Power Plots for the 16QAM Modulation Type:

Port 4 - Bottom Channel_ CCDF Port 4 - Bottom Channel_ Average

T o o o~
T ; i e e e L
CenierFroq 738 BOCRRO WFE Fadio S None
Tri: Fres Run Counts-100 MI10.0 Wpt
aGuin o tten: 30 68 (Ec0)

Agilent 12:16:54 3 Apr 2019

Average Power 1 o Gaussian
%

47.23 dBm
36.67 % at 0dB

39148
6.83dB

7.72dB
7.97 4B
809dB
, 8.15dB

8.24dB
55.47 dBm

Channel Power Power Spectral Density
47.43 dBm /10.0000 MHz -22.57 dBm/Hz

0.0001 %'

od

Info BW 25.000 MHz

Port 4 - Middle Channel_ CCDF Port 4 - Middle Channel_ Average

S —— o s Agient 10:13:53 3 Apr 2619 L

‘Center Freq: 737.000000 MHz

s Trig: FreeRun Counts:10.0 MAD.0 Mpt
A Gaind saten: 30 08 (Flec 0)

Average Power ., Gaussian

47.19 dBm
36.66 % at 0dB

39048
681dB
7.65dB
7.75dB
7.79dB

Channel Power Power Spectral Density

47.26 dBm /10.8008 MHz -22.74 dBm/Hz

Port 4 - Top Channel_ Average

Agilent 13:17:39 3 Apr 2019 L

‘Center Freq: 741.000000 Mrz
Trig: Free Run Counts:10.0 M1D.0 Mpt
A Gaint satten: 30 48 (Elec 0)

Average Power

47.16 dBm
36.68 % at 0dB

3.92dB
6.86 dB

7.70dB
7.91dB
8.05dB
8.08dB
8.60 dB
55.76 dBm

Channel Power Power Spectral Density

47.19 dBm /10.0008 MHz -22.81 dBm/Hz

Info BW 25.000 MHz
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5G NR 10MHz Channel Power Plots for the 64QAM Modulation Type:

Port 4 - Bottom Channel_ CCDF

ul 020233 151 1, 2018
Center Freq: 793.000000 Mz Radio Std: None

Trig: Free Run Counts:10.0 M10.0 Mgt

A Goind o sAten: 30 o8 (Ele< 0)

Average Power Gaussian
%

47.23 dBm
36.48 % at 0dB

3.93 B
6.81d8
7.68 dB
7.94dB
8.00dB
, 8.16dB
8.39dB
55.62 dBm
00001 %5

Info BW 25.000 MHz

[ Forrere pectam aeaiyis - Powr ot 08 =

Port 4 - Middle Channel_ CCDF

=

[ Forrartspertam Aratyas - Pover St Ci0r

] 220
‘Center Freq: 737.000000 MHz Radio Std: None

s Trig: FreeRun Counts:10.0 MAD.0 Mpt
A Gaind saten: 30 08 (Flec 0)

Average Power ., Gaussian

47.31 dBm
36.57 % at 0dB

39148
6.78dB

761dB
7.71dB
7.77dB
, 7.82dB

8.05dB
55.36 dBm

rigre, 28

Port 4 - Top Channel_ CCDF

‘Center Freq: 741.000000 Mrz
Trig: Free Run Counts:10.0 M1D.0 Mpt
A Gaint satten: 30 48 (Elec 0)

Average Power Gaussian

47.24 dBm
36.46 % at 0dB

393dB
6.81dB
7.65dB
7.85dB
7.92dB
, 7.95dB
8.04 dB
55.28 dBm

Info BW 25.000 MHz

Port 4 - Bottom Channel_ Average

Agilent 12:35:19 3 Apr 2019 L

Channel Power Power Spectral Density

47.37 dBm /10.0008 MHz -22.63 dBm/Hz

Port 4 - Middle Channel_ Average

Agilent 10:33:38 3 Apr 2019 L

Channel Power Power Spectral Density

47.35 dBm /10.0008 MHz -22.65 dBm/Hz

Port 4 - Top Channel_ Average

Agilent 13:32:27 3 Apr 2019 L

Channel Power Power Spectral Density

47.18 dBm /10.0008 MHz -22.82 dBm/Hz
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5G NR 10MHz Channel Power Plots for the 256QAM Modulation Type:

Port 4 - Bottom Channel_ CCDF Port 4 - Bottom Channel_ Average

[ Forrere pectam aeaiyis - Powr ot 08 =
n ' ul D283 01 1, 2018
Center Freq: 793.000000 Mz Radio Std: None
Trig: Free Run Counts:10.0 M10.0 Mgt
A Goind o sAten: 30 o8 (Ele< 0)

Agilent 12:50:53 3 Apr 2019 L

Average Power Gaussian
%

47.17 dBm
36.25 % at 0dB

39348
693 dB
T.77 dB
8.024dB
823dB
, 831dB

Peak 12.00 dB
59.17 dBm

Channel Power Power Spectral Density
47.48 dBm /10.0000 MHz -22.68 dBm/Hz

0.0001 %'

od

Info BW 25.000 MHz

Port 4 - Middle Channel_ CCDF Port 4 - Middle Channel_ Average

= g T
NN 010125 A1 age b, 2019 3 Agilent 11:04:18 3 Apr 2013 L
‘Center Freq: 737.000000 MHz Radio Std: Nene

- Trig: Free Run Counts:10.0 MAD.0 Mpt
A Gaind saten: 30 08 (Flec 0)

[ Forrartspertam Aratyas - Pover St Ci0r

Average Power ., Gaussian

47.22 dBm
36.45 % at 0dB

38948
6.88dB
764 dB
7.74dB
7.79dB
, 7.83dB

8.01dB
55.23 dBm

Channel Power Power Spectral Density

47.27 dBm /10.0008 MHz -22.73 dBm/Hz

dB.
Info BW 25.000 MHz

Port 4 - Top Channel_ CCDF Port 4 - Top Channel_ Average

e Agilent 14:65:14 3 Apr 2013 L
‘Center Freq; 741.000000 NFz
Trig: Free Run Counts:10.0 M1D.0 Mpt
A Gaint sAtten: 30 o8 (Elec 0)

Average Power . Gaussian
100 %,

47.26 dBm
36.31 % at 0dB

3.89dB
691dB
767 dB
7.85dB
7.93dB
8.05dB
8.13dB
55.39 dBm

Channel Power Power Spectral Density

47.35 dBm /10.0008 MHz -22.65 dBm/Hz

Info BW 25.000 MHz
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Emission Bandwidth (26 dB down and 99%)

Emission bandwidth measurements were made at antenna port 4 on the middle channel with maximum
RF output power. All available 5G NR modulations (QPSK, 16QAM, 64QAM, 256QAM) were used. All
available 5G NR channel bandwidths (5MHz and 10MHz) 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.

T 5G NR Modulation Type
Channel QPSK 16QAM 64QAM 256QAM
. 26dB 99% 26dB 99% 26dB 99% 26dB 99%
Bandwidth
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz) (MHz) (MHz)
5 MHz 4.845 4.4811 4.835 4.4755 4.817 4.4838 4.820 4.4760
10 MHz 9.888 9.3022 9.884 9.2910 9.855 9.2760 9.840 9.3024

Emission bandwidth measurement data are provided in the following pages.
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5G NR 5MHz Channel Bandwidth Emission Bandwidth Plots on the Middle Channel for Antenna Port 4:

QPSK

Agilent 13:09:15 2 Apr 2019

Occupied Bandwidth
4.4811 MHz

Transmit Freq Error
Occupied Bandwidth

64QAM

“ Agilent 12:26:09 2 Apr 2019

Occupied Bandwidth
4.4838 MHz

Transmit Freq Error
Occupied Bandwidth

Occ BH % Pur
% dB

Occ BH % Pur
x dB

16QAM

Agilent 12:45:26 2 Apr 2019

D kHz

Occupied Bandwidth
4.4755 MHz

Transnmit Freq Error  -1¢
Occupied Bandwidth

256QAM

i Agilent 12:05:55 2 Fpr 2019

] 2
Occupied Bandwidth
4.4760 MHz

Transmit Freq Error -1
Occupied Bandwidth

Occ BH % Pur
% dB

Occ BH % Pur
x dB



«&V

K
L
-

5G NR 10MHz Channel Bandwidth Emission Bandwidth Plots on the Middle Channel for Antenna Port 4:

QPSK

Agilent 89:57:09 3 Apr 2019

Occupied Bandwidth
9.3022 MHz

Transmit Freq Error -1
Occupied Bandwidth

64QAM

Agilent 18:34:54 3 Apr 2619

#Atten

f

/

Occupied Bandwidth
9.2760 MHz

Transmit Freq Error
Occupied Bandwidth

CBNTS

Occ BH % Pur
% dB

en 1

Occ BH % Pur
x dB
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16QAM

Agilent 18:15:43 3 Apr 2019

Occupied Bandwidth Oce BH % Pur
9.2910 MHz x db

Transmit Freq Error -1
Occupied Bandwidth

256QAM

Agilent 11:06:12 3 Apr 2619 T

#Atten B

D ot it It hts b Al bttt 8

en 1

Occupied Bandwidth 0cc BH % Pur
9.3024 MHz ® dB

Transmit Freq Error
Occupied Bandwidth
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Antenna Port Conducted Band Edge

Conducted band edge measurements were made at RRH antenna port 4. The RRH was operated at the
Band n85 band edge frequencies with a single 5G NR carrier at maximum power (60W) with all
modulation types (QPSK, 16QAM, 64QAM, 256QAM) for 5MHz and 10MHz channel 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 100kHz bands outside and adjacent to the frequency block, a resolution bandwidth of 30kHz as
allowed by FCC 27.53(g) was used. Outside the 100kHz band edge noted above, a 100kHz RBW and
300kHz VBW was used. Measurements were performed in the frequency range from the band edge to
>20 MHz outside the band edge (i.e.: 708 to 728MHz and 746 to 766MHz bands).

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

Channel BW, Carrier

Frequency, Carrier Lower Band Edge (dBm) Upper Band Edge (dBm)
Power
Band n85 QPSK 16QAM | 64QAM | 256QAM QPSK | 16QAM | 64QAM | 256QAM
Single 5MHz Carrier,
730.5MHz (BC), 60W -23.598 -24.320 | -24.701 | -24.021 N/A N/A N/A N/A
Single 10MHz
Carrier, -25.624 -26.083 | -25.688 | -25.483 N/A N/A N/A N/A
733.0MHz (BC), 60W
Single 5MHz Carrier,
743.5MHz (TC), 60W N/A N/A N/A N/A -23.925 | -23.620 | -22.602 | -23.652
Single 10MHz
Carrier, N/A N/A N/A N/A -25.024 | -24.750 | -23.646 | -24.739
741.0MHz (TC), 60W

The total measurement RF path loss of the test setup (attenuator and test cables) was 38.8 dB and is
accounted for by the spectrum analyzer reference level offset. The display line on the plots reflects the
required limit.

Conducted band edge measurements are provided in the following pages.
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5G NR_ 5MHz Channel Bandwidth_ Lower Band Edge Plots for Antenna Port 4:
QPSK_ Bot Ch_ 708 to 738MHz QPSK_ Bot Ch_727.9 to 728.1MHz

Agilent 13:28:26 2 fApr 2619 Agilent 13:27:45 2 Apr 2619

m #Atten
Ma ¢ |Marker
727.900000 MHz 728.000000 MHz
-23.598 dBm i -27.561 dBm

YBH 91 kHz

727.900000 MHz 728.000000 MHz
-24.320 dBm 45/ | -26.137 dBm

# Ailent 14:00:41 2 Aar 2019

dBm #Atten
Marker
727.900000 MHz 728.000000 MHz
-24.701 dBm B/ | -26.301 dBm

256QAM_ Bot Ch_ 727.9 to 728.1MHz

Agilent 14:14:59 2 fpr 2019 L

i} #Atten
¢ |Marker
728.000000 MHz
-26.757 dBm

727.900000 MHz
-24.021 dBm
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5G NR_ 10MHz Channel Bandwidth_ Lower Band Edge Plots for Antenna Port 4:

QPSK_ Bot Ch_ 708 to 738MHz

Agilent 12:04:51 3 for 2019 L

727.900000 MHz
-25.624 dBm

727.900008 MHz
-26.683 dBm

#Atten 22 dB
Marker
727.900000 MHz
-25.688 dBm

1Bm

Marker
727.900000 MHz
-25.483 dBm

QPSK_ Bot Ch_727.9 to 728.1MHz

Agilent 12:04:03 3 for 2019 L

&
Marker
728.000000 MHz
-28.692 dBm

728.000008 MHz
-31.855 dBm

#Atten 22 dB

728000000 MHz
-30.951 dBm

A Agilent 12:52:28 3 Aor 2019

dBm #fitten 22 dB
Marker
728.000000 MHz

30.614 dBm

VBH 91 kHz
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5G NR_ 5MHz Channel Bandwidth_ Upper Band Edge Plots for Antenna Port 4:

QPSK_Top Ch_ 745.9 to 746. 1MHZ QPSK_Top Ch_736 to 766MHZ

lent 14:31:30 2 Apr 2019 Agilent 14:32:10 2 fpr 2019

Ma
746. BB@Z@Z MHz
-26.672 dBm

?|746.000000 Mz
-24.443 dBn

’|746.000000 MHz
-25.652 dBm

arkel
746.000000 MHz
-26.816 dBm
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5G NR_ 10MHz Channel Bandwidth_ Upper Band Edge Plots for Antenna Port 4:

QPSK_ Top Ch_ 745.9 to 746.1MHz

Agilent 13:06:08 3 for 2019

9 |Marker
746.000000 MHz
-29.261 dBm

e N

Agilent 13:19:51 3 fpr 2019

3n #hiten 22 dB
Marker

746.000000 MHz
-29.247 dBm

VBH 91 kHz

64QAM_ Top Ch_ 745.9 to 746.1MHz

4 Agilent 13:34:31 3 Apr 2019

3m #Atten 22 dB
Marker
746.000000 MHz
-29.496 dBm

M
746.000000 MHz
-28.655 dBm

SN S S N S

QPSK_ Top Ch_ 736 to 766MHz

Agilent 13:06:52 3 for 2019

¢ |Marker
746.100000 MHz
-25.624 dBm

Agilent 13:20:22 3 fipr 2019 L

3n #hiten 22 dB
Marker
746.100000 MHz
-24.750 dBm

\

# Agilent 13:35:06 3 Apr 2019 L

3m #Atten 22 dB
Marker
746.100000 MHz
-23.646 dBm

M
746.100000 MHz
-24.739 dBm
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Transmitter Antenna Port Conducted Emissions

Transmitter conducted emission measurements were made at RRH antenna port 4. Measurements were
performed over the 9kHz to 8GHz frequency range.

The RRH was operated at the Band n85 center frequencies with a single 5G NR carrier at maximum
power (60W) with all modulation types (QPSK, 16QAM, 64QAM, 256QAM) for 5MHz and 10MHz channel
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. The required measurement parameters include a 100kHz 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 9kHz to 150kHz and 600MHz to 800MHz frequency ranges). Measurements for
the 9kHz to 150kHz and 600MHz to 800MHz frequency ranges 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 —39dBm to correct for a spectrum
analyzer RBW of 1kHz versus required RBW of 100kHz [i.e.: -39dBm = -19dBm -10log(100kHz/1kHz)]. The
limit for the 150kHz to 20MHz frequency range was adjusted to —29dBm to correct for a spectrum
analyzer RBW of 10kHz versus required RBW of 100kHz [i.e.: -29dBm = -19dBm -10log(100kHz/10kHz)].
The required limit of -19dBm with a RBW of >100kHz 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 Average | Auto Note 2 37.8dB
150kHz to 20MHz | 10kHz | 30kHz 8001 Peak Auto | 50 Sweeps 37.7dB
20MHz to 600MHz | 300kHz | 910kHz 8001 Peak Auto | 50 Sweeps 38.7dB
Ggg'(\)n“:;:o 100kHz | 300kHz 8001 Average | Auto Note 2 38.8d8
800MHz to 1.1GHz | 100kHz | 300kHz 8192 Peak Auto | 50 Sweeps 38.9dB
1.1GHz to 8GHz 2MHz 6MHz 8192 Peak Auto | 50 Sweeps 25.2dB
Note 1: The total measurement RF path loss of the test setup (attenuators, filters and test cables) 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 high pass filter was used to reduce measurement instrumentation noise floor for the frequency ranges
above 1100MHz. The total measurement RF path loss of the test setup (attenuators, 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_ Middle Channel (737.0MHz) at 60 watts/carrier:

9kHz to 150kHz

gilent 13:16:31 2 Apr 2619 L

#Atten 16 dB
Marker
11.000 kHz

-51.948 dBm DC Coupled

20MHz to 600MHz

gilent 13:11:47 2 Apr 2619 L

n *hte
Marker
441.400000 MHz
-30.324 dBm

YBH 318 kHz

#Atten 20 dB

998.600000 MH=z
-32.363 dBm

150kHz to 20MHz

# Agilent 13:11:05 2 Apr 2619 L

@ dBm #Atten 16 dB
Marker
270.000 kHz
-40.012 dBm DC Coupled

600MHz to 800MHz

s Agilent 13:12:33 2 Apr 2619 L

3 #Atten 20 dB
Marker
640.600000 MHz
-41.582 dBm

1.1GHz to 8GHz

g Agilent 13:14:03 2 Apr 2019 L

dBm #Atten 12 dB
Marker

7.636000000 GHz
-37.141 dBm

VBH & MHz
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5G NR_ 5MHz Channel Bandwidth_ 16QAM_

9kHz to 150kHz

gilent 12:46:47 2 Apr 2619 L

#Atten 16 dB
Marker
9.900 kHz
-53.847 dBm

DC Coupled

20MHz to 600MHz

gilent 12:47:42 2 Apr 2619 L

n *hte
Marker
460.700000 MHz
-29.619 dBm

YBH 318 kHz

#Atten 20 dB

820.700000 MH=z
-31.242 dBm
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Middle Channel (737.0MHz) at 60 watts/carrier:

150kHz to 20MHz

# Agilent 12:47:21 2 Apr 2619 L

#Atten 16 dB dBm

8 déin
Marker
440.800 kHz
-39.294 dBm

DC Coupled

600MHz to 800MHz

s Agilent 12:48:19 2 Apr 2619 L

3 #Atten 20 dB
Marker
634.500000 MHz
-42.124 dBm

1.1GHz to 8GHz

g Agilent 12:49:53 2 Apr 2019 L

dBm #Atten 12 dB
Marker

7.572000000 GHz
-37.832 dBm

VBH & MHz
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5G NR_ 5MHz Channel Bandwidth_64QAM_

9kHz to 150kHz

gilent 12:27:31 2 Apr 2619 L

#Atten 16 dB
Marker
32.900 kHz
-52.168 dBm

DC Coupled

20MHz to 600MHz

gilent 12:28:21 2 Apr 2619 L

n *hte
Marker
391.700000 MHz
-29.923 dBm

YBH 318 kHz

#Atten 20 dB

994.900000 MH=z
-31.720 dBm
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Middle Channel (737.0MHz) at 60 watts/carrier:

150kHz to 20MHz

# Agilent 12:28:02 2 Apr 2019 L

8 déin
Marker
1.580000 MHz
-38.479 dBm

#Atten 16 dB

DC Coupled

600MHz to 800MHz

s Agilent 12:29:83 2 Rpr 2619 L

3 #Atten 20 dB
Marker
632.900000 MHz
-41.711 dBm

1.1GHz to 8GHz

s Agilent 12:30:34 2 Apr 2019 L

dBm #Atten 12 dB
Marker

7613000000 GHz
-38.015 dBm

VBH & MHz
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5G NR_ 5MHz Channel Bandwidth_ 256QAM_ Middle Channel (737.0MHz) at 60 watts/carrier:

9kHz to 150kHz

# Agilent 12:67.67 2 Apr 2619

#Atten 16 dB

11.700 kHz
. |=52.536 dBm

20MHz to 600MHz

# Agilent 12:08:26 2 Apr 2619

dEn “fiten 18 dB
“|Marker

550.600000 MHz
. |-30.885 dBm

YBH 318 kHz

800MHz to 1.1GHz

# Agilent 12:09:30 2 Apr 2619

#Atten 20 dB

1.048100000 GH=z
. |=32.262 dBm

YBH 300 kHz

DC Coupled

150kHz to 20MHz

gilent 12:07:56 2 Apr 2619 L

300.000 kHz
-38.346 dBm

600MHz to 800MHz
% Aglent 12:09:68 2 Apr 2019 L
3 #Atten 20 dB
Marker

635.400000 MHz
-41.941 dBm

YBH 300 kHz

1.1GHz to 8GHz

gilent 12:16:44 2 Apr 2619 L

3 #Atten 12 dB
Marker
7.281000000 GHz
-37.301 dBm

VBH & MHz
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5G NR_ 10MHz Channel Bandwidth_ QPSK_

9kHz to 150kHz

# Agilent 09:58:43 3 Apr 2019 L

#Atten 16 dB

DC Coupled

20MHz to 600MHz

# Agilent 10:00:09 3 Apr 2019 L

dEn “fiten 18 dB
“|Marker

444.700000 MHz
 |-28.706 dBm

YBH 818 kHz

800MHz to 1.1GHz

# Agilent 10:61:26 3 Apr 2619 L

#Atten 20 dB

1000000000 GH=z
. |=33.852 dBm

YBH 300 kHz
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Middle Channel (737.0MHz) at 60 watts/carrier:

150kHz to 20MHz

gilent 09:59:49 3 Apr 2619 L

1.470000 MHz
-42.206 dBm

600MHz to 800MHz

# Agilent 10:00:56 3 Apr 2619 L

3 #Atten 20 dB
Marker
635.700000 MHz
-41.4381 dBm

YBH 300 kHz

1.1GHz to 8GHz

gilent 10:02:31 3 Apr 2619 L

3 Atten 10 dB
Marker
7.366000000 GHz
-39.563 dBm

VBH & MHz
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5G NR_ 10MHz Channel Bandwidth_ 16QAM_

9kHz to 150kHz

gilent 10:16:58 3 Apr 2619 L

#Atten 16 dB
Marker
10.500 kHz
53.184 dBm

20MHz to 600MHz

gilent 10:18:08 3 Apr 2619 L

n *hte
Marker
527.400000 MHz
-30.450 dBm

YBH 818 kHz

#Atten 20 dB

1050300000 GH=z
-32.390 dBm
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Middle Channel (737.0MHz) at 60 watts/carrier:

150kHz to 20MHz

# Agilent 16:17:41 3 Apr 2619 L

8 déin
Marker
200.800 kHz
-41.454 dBm

#Atten 16 dB

DC Coupled

600MHz to 800MHz

s Agilent 16:18:55 3 Apr 2619 L

3 #Atten 20 dB
Marker
632.100000 MHz
-42.147 dBm

1.1GHz to 8GHz

s Agilent 10:20:41 3 Apr 2019 L

dBm Atten 10 dB
Marker

7.636000000 GHz
-39.644 dBm

VBH & MHz
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5G NR_ 10MHz Channel Bandwidth_ 64QAM_

9kHz to 150kHz

gilent 10:45:22 3 Apr 2619 L

#Atten 16 dB
Marker
10.000 kHz
48.203 dBm

DC Coupled
1
&‘w‘\"“ﬂ M)

As h A )
\-'\W"‘J v\w'"\‘ 'AWJ'M—VM{\-MJN‘" ‘\..,,-JU\;'VM“\;J V’Vr..r,,,,/”'\,mm

20MHz to 600MHz

gilent 10:46:18 3 Apr 2619 L

n *hte
Marker
514.200000 MHz
-30.834 dBm

YBH 818 kHz

#Atten 20 dB

904.900000 MH=z
-32.618 dBm
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Middle Channel (737.0MHz) at 60 watts/carrier:

150kHz to 20MHz

# Agilent 10:45:56 3 Apr 2619 L

8 déin
Marker
150.800 kHz
-40.441 dBm

#Atten 16 dB

DC Coupled

600MHz to 800MHz

s Agilent 10:46:58 3 Apr 2619 L

3 #Atten 20 dB
Marker
631.100000 MHz
-41.960 dBm

1.1GHz to 8GHz

g Agilent 10:46:37 3 Apr 2019 L

dBm Atten 10 dB
Marker

7.112000000 GHz
-40.126 dBm

VBH & MHz
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5G NR_ 10MHz Channel Bandwidth_ 256QAM_ Middle Channel (737.0MHz) at 60 watts/carrier:

9kHz to 150kHz 150kHz to 20MHz

gilent 11:67:33 3 Apr 2619 L s Agilent 11:68:67 3 Apr 2619 L

#Atten 16 dB ] @ dBm #Atten 16 dB
Marker Marker
9,000 kHz . 470.000 kHz
-52.853 dBm C Couplec -41.199 dBm

WEH 30 kHz

érker
93.000000 MHz 633.600000 MHz
-30.113 dBm -42.319 dBm

YEH 910 kHz

800MHz to 1.1GHz 1.1GHz to 8GHz

gilent 11:09:25 3 Apr 2619 L Agilent 11:10:32 3 Apr 2019 L

St Atten 10 dB
Marker
7.295000000 GHz
-38.947 dBm

Mérker
1.078300000 GHz
-32.485 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 PRO78121 Revision 0 dated April 25, 2018).

Frequency Stability/Accuracy

Frequency Stability/Accuracy measurement results are in the original FCC radio certification submittal
(NTS Test Report Number PR078121 Revision 0 dated April 25, 2018).



