CENTS

\Q‘V

Antenna Port Conducted Band Edge

NTS Test Report No. PR105413 Rev. 0
Page 42 of 135

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.: 1928 to
1929MHz and 1996 to 1997MHz 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.:

1908 to 1928 MHz and 1997 to 2017MHz 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 QPSK (dBm) 16QAM (dBm) 64QAM (dBm) | 256QAM (dBm)
Pwr
PCS Band AWS Band LBE UBE LBE UBE LBE UBE LBE UBE
5MHz, BC, 40W Carrier Off -22.82 N/A -21.39 N/A -22.358 N/A -22.574 N/A
10MHz, BC, 40W Carrier Off -23.537 N/A -21.533 N/A -23.72 N/A -23.70 N/A
15MHz, BC, 40W Carrier Off -27.118 N/A -24.683 N/A -26.804 N/A -27.029 N/A
20MHz, BC, 40W Carrier Off -23.592 N/A -23.516 N/A -23.069 N/A -23.393 N/A
5MHz, TC, 40W Carrier Off N/A -22.589 N/A -20.069 N/A -23.122 N/A -23.609
10MHz TC, 40W Carrier Off N/A -22.917 N/A -21.66 N/A -22.73 N/A -22.92
15MHz, TC, 40W Carrier Off N/A -25.127 N/A -24.053 N/A -26.79 N/A -27.02
20MHz, TC, 40W Carrier Off N/A -24.048 N/A -22.063 N/A -23.319 N/A -23.632

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. 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_ Band Edge Plots_ QPSK Modulation for Antenna Port 3:

Bottom Channel_ LBE_ 1929 to 1931MHz

3 Agilent 14:41:29 Sep 24, 2019 L

1930000000 GHz
. |~23.188 dBm

PRSI

#BH 1660 kHz

Bottom Channel_LBE_ 1928 to 1929MHz

2% Agilent 14:41:59 Sep 24, 2019 L

.1 51 kH. ) #YBH 160 kHz
Channel Power Power Spectral Density

-22.82 dBm /1.0000 MHz -82.82 dBm/Hz

Bottom Channel_ LBE_ 1908 to 1950MHz

3 Agilent 14:42:34 Sep 24, 2019 L

#Att

1927968500 GHz
. |=23.778 dBm

Top Channel _ UBE_ 1994 to 1996MHz

gilent 14:47:67 Sep 24, 2619 L

i “Rtten 22 dB
Marker

1.995000000 GHz
-22.589 dBm

,ww/-m«w-\,r-__hw.m,\

#BH 1660 kHz

Top Channel_ UBE_ 1996 to 1997MHz

gilent 14:47:41 Sep 24, 2019 L

#fitten 22 dB

#YBH 160 kHz
Channel Power Power Spectral Density

-24.31 dBm /1.0000 MHz -84.31 dBm/Hz

Top Channel_ UBE_ 1975 to 2017MHz

gilent 14:48:67 Sep 24, 2619 L

1l #Atten 22 dB
Marker

1.997000000 GHz
-23.774 dBm

YBH 3 MHz



NTS Test Report No. PR105413 Rev. 0
Page 44 of 135

5G NR_ 5MHz Channel Bandwidth_ Band Edge Plots_ 16QAM Modulation for Antenna Port 3:
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5G NR_ 5MHz Channel Bandwidth_ Band Edge Plots_ 64QAM Modulation for Antenna Port 3:
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5G NR_ 5MHz Channel Bandwidth_ Band Edge Plots_ 256QAM Modulation for Antenna Port 3:
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5G NR_ 10MHz Channel Bandwidth_ Band Edge Plots_ QPSK Modulation for Antenna Port 2:
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5G NR_ 10MHz Channel Bandwidth_ Band Edge Plots_ 16QAM Modulation for Antenna Port 2:
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5G NR_ 10MHz Channel Bandwidth_ Band Edge Plots_ 64QAM Modulation for Antenna Port 2:
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256QAM Modulation for Antenna Port 2:
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5G NR_ 15MHz Channel Bandwidth_ Band Edge Plots_ QPSK Modulation for Antenna Port 3:
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5G NR_ 15MHz Channel Bandwidth_ Band Edge Plots_ 16QAM Modulation for Antenna Port 3:
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5G NR_ 15MHz Channel Bandwidth_ Band Edge Plots_ 64QAM Modulation for Antenna Port 3:
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5G NR_ 15MHz Channel Bandwidth_ Band Edge Plots_ 256QAM Modulation for Antenna Port 3:
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5G NR_ 20MHz Channel Bandwidth_ Band Edge Plots_ QPSK Modulation for Antenna Port 3:

Bottom Channel_ LBE_ 1929 to 1931MHz

3 Agilent 13:50:15 Sep 25, 2019 L

1930000000 GHz
. |~23.592 dBm

Bottom Channel_LBE_ 1928 to 1929MHz

2% Agilent 13:50:58 Sep 25, 2019 L

N LU VLUV JUV U NV FENRRDRPAN SR U9

2 kHz
Channel Power Power Spectral Density

-28.14 dBm /1.0000 MHz -88.14 dBm/Hz

Bottom Channel_ LBE_ 1908 to 1950MHz

3 Agilent 13:51:31 Sep 25, 2019 L

dBm #Att
Marker
1.928000000 GHz
-27.259 dBm

Top Channel _UBE_ 1994 to 1996MHz

gilent 13:56:17 Sep 25, 2618 L

i “Rtten 22 dB
Marker

1.995000000 GHz
-24.048 dBm

Top Channel_ UBE_ 1996 to 1997MHz

gilent 13:56:51 Sep 25, 2019 L

#fitten 22 dB

S SR S A ST N PSP U SO S S

Channel Power Power Spectral Density

-27.12 dBm /1.0000 MHz -87.12 dBm/Hz

Top Channel_ UBE_ 1975 to 2017MHz

gilent 13:57:16 Sep 25, 2619 L

#fitten 22 dB

M
1997000000 GHz
-27.560 dBm

YBH 3 MHz



NTS Test Report No. PR105413 Rev. 0
Page 56 of 135

5G NR_ 20MHz Channel Bandwidth_ Band Edge Plots_ 16QAM Modulation for Antenna Port 3:
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5G NR_ 20MHz Channel Bandwidth_ Band Edge Plots_ 64QAM Modulation for Antenna Port 3:
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5G NR_ 20MHz Channel Bandwidth_ Band Edge Plots_ 256QAM Modulation for Antenna Port 3:
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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 PCS middle channel (1962.5MHz) 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 _

9 kHz to 150 kHz

g Agilent 14:55:51 Sep 24, 2019 L

DC Coupled

20MHz to 3GHz

2 Agilent 14:54:06 Sep 24, 2019 L

dBm Wfitten 22 dB
Marker

1.217600000 GHz
-31.701 dBm

6GHz to 18GHz

Agilent 14:57:35 Sep 24, 2019 L

dBn #Atten 10 dB
5 [Marker

14.365300800 GHz

-35.174 dBm
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PCS Middle Channel (1962.5MHz) _ Ant 3:

150 kHz to 20MHz

g Agilent 14:56:22 Sep 24, 2019 L

14.831600 MHz
-53.822 dBm

3GHz to 6GHz

2 Agilent 14:54:37 Sep 24, 2019 L

n Wfitten 10 dB
Marker

3.174000000 GHz
-30.471 dBm

VBH 3 MHz

18GHz to 22GHz

Agilent 14:58:06 Sep 24, 2019 L

=} #Atten
Marker
19.514500800 GHz
-35.870 dBm
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5G NR_ 5MHz Channel Bandwidth _ 16QAM _ PCS Middle Channel (1962.5MHz) _ Ant 3:

9 kHz to 150 kHz

“ Agilent 13:57:56 Sep 24, 2019 L

11.349 kHz
-57.648 dBm

L :
L L Ot YR T A Y N LN

YBH 3 kHz

20MHz to 3GHz

gilent 13:56:17 Sep 24, 2019 L

1215700000 GHz
-31.563 dBm

6GHz to 18GHz

gilent 13:53:52 Sep 24, 2019 L

] #Atten 10 dB
Marker

14.343300800 GHz
-35.198 dBm

150 kHz to 20MHz

s Agilent 13:58:34 Sep 24, 2019 L

16 dBm “ftten 26 dB
Marker
14.451900 MHz
-53.331 dBm

UBH 30 kHz

3GHz to 6GHz

Agilent 13:56:58 Sep 24, 2019 L

#Atten 10 dB

M;rker
3.279750000 GHz
-30.434 dBm

18GHz to 22GHz

- Agilent 14:00:27 Sep 24, 2018 L

dBn #Atten 6 dB
Marker

21521500800 GHz
-36.214 dBm
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5G NR_ 5MHz Channel Bandwidth _ 64QAM _ PCS Middle Channel (1962.5MHz) _ Ant 3:

9 kHz to 150 kHz

s Agilent 16:68:42 Sep 24, 2019

10.986 kHz
-59.329 dBm

20MHz to 3GHz

2 Agilent 16:07:08 Sep 24, 2019

dBm Wfitten 22 dB
Marker

1.239200000 GHz
-31.820 dBm

6GHz to 18GHz

Agilent 16:10:17 Sep 24, 2019

dBn #Atten 10 dB
5 [Marker

13.539000800 GHz

-34.814 dBm

150 kHz to 20MHz

s Agilent 16:69:14 Sep 24, 2019 L

14.829100 MHz |
-52.674 dBm DC Coupled

3GHz to 6GHz

# Agilent 16:07:41 Sep 24, 2019 L

n Wfitten 10 dB

Marker

3.470625000 GHz
30.152 dBm

VBH 3 MHz

18GHz to 22GHz

Agilent 16:10:52 Sep 24, 2019 L

=} #Atten
Marker
21.827500800 GHz
-35.831 dBm
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5G NR_ 5MHz Channel Bandwidth _256QAM _ PCS Middle Channel (1962.5MHz) _ Ant 3:

9 kHz to 150 kHz 150 kHz to 20MHz

gilent 17:03:34 Sep 24, 2019 L gilent 17:04:07 Sep 24, 2019 L

dBm

Marker
388.200 kHz
-54.154 dBm

g’v"ﬂ
n 1)1 T
ettt o oty ot g g

20MHz to 3GHz 3GHz to 6GHz

gilent 17:02:15 Sep 24, 2019 L gilent 17:02:45 Sep 24, 2019 L

Bn Wfitten 10 dB
Marker

3.308250000 GHz
-30.354 dBm

Bn
Marker
1.228000000 GHz
-31.718 dBm

#Atten 10 dB

13.830500000 GHz 21.336500000 GHz
-35.348 dBm -35.323 dBm
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5G NR_ 10MHz Channel Bandwidth _ QPSK _

9 kHz to 150 kHz

i Agilent 11:39:47 Sep 23, 2019 L

dBm

Marker
10.073 kHz
-58.980 dBm

1

‘?Nh'\-"l\’w'rﬂ\wy i . I 0
s i A el Pt b g iy

b kHz
BH 1 kHz

20MHz to 3GHz

jlent 11:38:06 Sep 23, 2019 L

dBm #Atte
Marker
1.218300008 GHz
-31.743 dBm

6GHz to 18GHz

Agilent 11:41:41 Sep 23, 2019 L

dBin #Atten 10 dB
Marker

14.229000000 GHz
-34.938 dBm

YEK 6 MHz
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PCS Middle Channel (1962.5MHz) _ Ant 2:

150 kHz to 20MHz

Agilent 11:40:16 Sep 23, 2019 L

@ dBm #Rtten
Marker

150.000 kHz
-55.248 dBm

Marker
3.001125008 GHz
-29.605 dBm

18GHz to 22GHz

Agilent 11:42:19 Sep 23, 2019 L

#Atte
Marker
21.247000000 GHz
-35.123 dBm
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5G NR_ 10MHz Channel Bandwidth _ 16QAM _ PCS Middle Channel (1962.5MHz) _ Ant 2:

9 kHz to 150 kHz

Agilent 14:26:49 Sep 23, 2019 L

BH 1 kHz

#Atten 2.

Marker
1.220200008 GHz
. -31.320 dBm

6GHz to 18GHz

3 Agilent 14:28:39 Sep 23, 2019 L

dBm #Atten 10 dB
¥ [Marker

16.668300000 GHz
. -34.596 dBm

YEK 6 MHz

150 kHz to 20MHz

Agilent 14:27:27 Sep 23, 2019 L

@ dBm #Rtten
* |Marker

301.400 kHz

-55.981 dBm

3GHz to 6GHz

gilent 14:25:42 Sep 23, 2019 L

#Atten 10 dB
Marker
3.137625000 GHz
-29.423 dBm

18GHz to 22GHz

jlent 14:29:16 Sep 23, 2019 L

dBin #Atte
*|Marker

19.448000000 GHz

-35.419 dBm
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5G NR_ 10MHz Channel Bandwidth _ 64QAM _ PCS Middle Channel (1962.5MHz) _ Ant 2:

9 kHz to 150 kHz

s Agilent 15:33:57 Sep 23, 2019

10.321 kHz |-
-58.747 dBm DC Coupled

Wt o
e LT N T TR T WL T o

8 dBm
Marker
1.222400008 GHz
-31.505 dBm

6GHz to 18GHz

3 Agilent 15:35:46 Sep 23, 2019

dBm #Atten 10 dB
¥ [Marker

13.547800000 GHz

-34.617 dBm

YEK 6 MHz

150 kHz to 20MHz

s Agilent 15:34:32 Sep 23, 2019

378.300 kHz |-
-55.387 dBm DC Coupled

UBH 30 kHz

3GHz to 6GHz

Agilent 15:32:55 Sep 23, 2019

#Atten 10 dB

Mérker
013500008 GHz

18GHz to 22GHz

3 Agilent 15:36:23 Sep 23, 2019

dBm #Atten 6 dB
Marker

21.170000000 GHz
-35.945 dBm
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5G NR_ 10MHz Channel Bandwidth _ 256QAM _ PCS Middle Channel (1962.5MHz) _ Ant 2:

9 kHz to 150 kHz

gilent 16:33:17 Sep 23, 2019 L

dBm

Marker
12.412 kHz
-58.679 dBm

L

TN, .
"w“mh“%““NNWwW*wmn#%wWMmww¢wwﬁmqwmnw»mﬁquﬂmphwﬁmwmm

0 dBm #HAtten 22
Marker
1.229500008 GHz
-31.851 dBm

6GHz to 18GHz

gilent 16:34:59 Sep 23, 2019 L

B #Atten 10 dB
Marker

13.717700000 GHz
-35.833 dBm

YEK 6 MHz

150 kHz to 20MHz

gilent 16:33:48 Sep 23, 2019 L

dBm

Marker
303.800 kHz
-55.698 dBm

3GHz to 6GHz

i Agilent 16:32:27 Sep 23, 2019 L

B dBm #Atten 10 dB
Marker
3150375000 GHz
-30.829 dBm

18GHz to 22GHz

gilent 16:35:35 Sep 23, 2019 L

Bm #Att
Marker
20.745500000 GHz
-35.702 dBm
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5G NR_ 15MHz Channel Bandwidth _ QPSK _

9 kHz to 150 kHz

gilent B9:10:16 Sep 25, 2019 L

dBm

Marker
10.728 kHz
-57.867 dBm

)ﬂ'mw\

g '”L"”“’"‘“J‘*'4"W"““”\M'N"‘W’MW"me;wmlmwwwfw'»’vﬂ‘u“«-w'wlﬂw‘ﬂm

20MHz to 3GHz

gilent 09:08:30 Sep 25, 2019 L

Bn
Marker
2.942500000 GHz
-31.152 dBm

#Atten 10 dB

13.599100008 GHz
-34.619 dBm
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PCS Middle Channel (1962.5MHz) _ Ant 3:

150 kHz to 20MHz

gilent 09:11:00 Sep 25, 2019 L

dBm #Atten 26 dB
Marker

14.816700 MHz

-52.764 dBm

3GHz to 6GHz

gilent 09:09:15 Sep 25, 2019 L

Bn Wfitten 10 dB
Marker

3.125250000 GHz
-30.260 dBm

19.394500008 GHz
-34.644 dBm
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5G NR_ 15MHz Channel Bandwidth _ 16QAM _ PCS Middle Channel (1962.5MHz) _ Ant 3:

9 kHz to 150 kHz

g Agilent 10:69:21 Sep 25, 2019 L

DC Coupled

AT K
i Mw\"M5"“\'V"""'""*'W}\r""w"\”\lrlﬁ/'m'wwr,lwu‘\*m"‘w'i"h"wl-dm,rr"\w\#‘www M\,.A-Wrm

20MHz to 3GHz

2 Agilent 10:07:45 Sep 25, 2019 L

dBm Wfitten 22 dB
Marker

1.224300000 GHz
-31.671 dBm

6GHz to 18GHz

Agilent 10:11:12 Sep 25, 2019 L

dBn #Atten 10 dB
¥ [Marker

13.852500800 GHz

-34.824 dBm

150 kHz to 20MHz

g Agilent 10:69:58 Sep 25, 2019 L

14.442000 MHz
-54.004 dBm

3GHz to 6GHz

2 Agilent 10:08:14 Sep 25, 2019 L

n Wfitten 10 dB
Marker

3.257250000 GHz
-30.293 dBm

VBH 3 MHz

18GHz to 22GHz

Agilent 10:11:49 Sep 25, 2019 L

=} #Atten
Marker
21.327500800 GHz
-35.612 dBm
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5G NR_ 15MHz Channel Bandwidth _ 64QAM _ PCS Middle Channel (1962.5MHz) _ Ant 3:

9 kHz to 150 kHz

Agilent 11:15:16 Sep 25, 2019 L

e Fhdof il f |
: Tl Wv‘f""'W"“’"'“'"’“u‘u‘"‘-"\d"l\w\lv'h,""M/\"\"«-fm,-1'v.vJvN.f'u'm»wu’\thﬁMmﬁﬁ.m

° |Marker
2.938700000 GHz
. -30.846 dBm

Agilent 11:16:53 Sep 25, 2019 L

16 dBn #Atten 10 dB
¥ [Marker

13.694300800 GHz
. |=35.443 dBm

150 kHz to 20MHz

Agilent 11:15:47 Sep 25, 2019 L

8 dBm #Atten
Marker

14.831600 MHz
-52.544 dBm

b dBm Wfitten 10 dB
“|Marker
3.251250000 GHz
-30.644 dBm

18GHz to 22GHz

Agilent 11:17:34 Sep 25, 2019 L

#Atten 6
*|Marker
20.893000088 GHz
-36.130 dBm
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5G NR_ 15MHz Channel Bandwidth _ 256QAM _

9 kHz to 150 kHz

Agilent 12:09:59 Sep 25, 2019 L

10.899 kHz
-56.472 dBm

DC Coupled

|
LT P n
Aot ol g oA b s

20MHz to 3GHz

Agilent 12:05:46 Sep 25, 2019 L

#A

2941700000 GHz
-31.876 dBm

#Atte
Marker
13.285600008 GHz
-34.967 dBm
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PCS Middle Channel (1962.5MHz) _ Ant 3:

150 kHz to 20MHz

Agilent 12:10:26 Sep 25, 2019 L

3m

14.826600 MHz
-53.307 dBm

3GHz to 6GHz

Agilent 11:02:43 Sep 26, 2019 RL

Atten 18 dB

18GHz to 22GHz

Agilent 12:12:04 Sep 25, 2019 L

dBrm #htt
¥ [Marker

21.827000000 GHz

-36.896 dBm
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5G NR_ 20MHz Channel Bandwidth _ QPSK _ PCS Middle Channel (1962.5MHz) _ Ant 3:

9 kHz to 150 kHz

“ Agilent 15:06:59 Sep 25, 2019

20MHz to 3GHz

gilent 15:05:33 Sep 25, 2019

2923800000 GHz
-31.193 dBm

6GHz to 18GHz

gilent 15:08:43 Sep 25, 2019

] #Atten 10 dB
Marker

13.792500800 GHz
-34.467 dBm

150 kHz to 20MHz

g Agilent 15:67:32 Sep 25, 2019 L

16 dBm “ftten 26 dB
Marker
251.7008 kHz
-54.281 dBm

UBH 30 kHz

3GHz to 6GHz

Agilent 15:06:14 Sep 25, 2019 L

#Atten 10 dB

M;rker
3.104250000 GHz
-29.986 dBm

18GHz to 22GHz

3 Agilent 15:09:19 Sep 25, 2019 L

dBn #Atten 6 dB
Marker

20.875000000 GHz
-35.531 dBm
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5G NR_ 20MHz Channel Bandwidth _ 16QAM _ PCS Middle Channel (1962.5MHz) _ Ant 3:

9 kHz to 150 kHz

g Agilent 16:12:39 Sep 25, 2019 L

11.862 kHz

-57.888 dBm DC Coupled

1
0 ‘n’ﬁ“ﬂw.
Vi “1I1’WJ(w‘VVL\dkrl“r"wﬁ-"ilﬂ‘l,w"v"’h/”‘w\l’f’“"'lw’wJ At gl ey, ey

20MHz to 3GHz

2 Agilent 16:11:06 Sep 25, 2019 L

dBm Wfitten 22 dB
Marker

2.930500000 GHz
-30.791 dBm

6GHz to 18GHz

Agilent 16:14:26 Sep 25, 2019 L

dBn #Atten 10 dB
¥ [Marker

13.679600800 GHz

-35.854 dBm

150 kHz to 20MHz

g Agilent 16:13:10 Sep 25, 2019 L

14.829100 MHz |
-53.869 dBm DC Coupled

3GHz to 6GHz

2 Agilent 16:11:39 Sep 25, 2019 L

n Wfitten 10 dB
Marker

3.349875000 GHz
-29.326 dBm

VBH 3 MHz

18GHz to 22GHz

Agilent 16:14:52 Sep 25, 2019 L

=} #Atten
Marker
20.858500800 GHz
-35.874 dBm
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5G NR_ 20MHz Channel Bandwidth _ 64QAM _ PCS Middle Channel (1962.5MHz) _ Ant 3:

9 kHz to 150 kHz

“ Agilent B8:51:33 Sep 26, 2019

15.335 kHz
-57.696 dBm

YBH 3 kHz

20MHz to 3GHz

gilent BE:50:16 Sep 26, 2019

2953600000 GHz
-31.167 dBm

6GHz to 18GHz

gilent 08:53:15 Sep 26, 2019

] #Atten 10 dB
Marker

14.359400000 GHz
-35.223 dBm

150 kHz to 20MHz

s Agilent 05:52:06 Sep 26, 2019 L

16 dBm “ftten 26 dB
Marker
14.803200 MHz
-52.672 dBm

UBH 30 kHz

3GHz to 6GHz

Agilent 08:50:49 Sep 26, 2019 L

#Atten 10 dB

M;rker
3.084000000 GHz
-29.538 dBm

18GHz to 22GHz

# Agilent 08:53:42 Sep 26, 2019 L

dBn #Atten 6 dB
Marker

20.705000000 GHz
-35.181 dBm
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5G NR_ 20MHz Channel Bandwidth _ 256QAM _ PCS Middle Channel (1962.5MHz) _ Ant 3:

9 kHz to 150 kHz

¢ Agilent 09:58:28 Sep 26, 2019

12.465 kHz
-57.633 dBm

YBH 3 kHz

20MHz to 3GHz

gilent 09:56:56 Sep 26, 2019

2942100000 GHz
-30.876 dBm

6GHz to 18GHz

gilent 10:00:38 Sep 26, 2019

] #Atten 10 dB
Marker

13.254800800 GHz
-35.186 dBm

150 kHz to 20MHz

g Agilent 09:59:05 Sep 26, 2019 L

16 dBm “ftten 26 dB
Marker
14.437000 MHz
-53.116 dBm

UBH 30 kHz

#Atten 10 dB

M;rker
3.072375000 GHz

18GHz to 22GHz

- Agilent 10:01:67 Sep 26, 2019 L

dBn #Atten 6 dB
Marker

21.843000800 GHz
-35.650 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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APPENDIX B: ANTENNA PORT 5G NR TEST DATA FOR AWS BAND

All conducted RF measurements in this section were made at AHFIB antenna port 2/3. The testing was

performed on the same hardware (EUT) as the original certification test. The antenna ports are

essentially electrically identical (the RF power variation between antenna ports is small as shown in the

original certification testing). All testing in this section was performed with 5G NR modulation types.

The 5G NR carrier bandwidths of 5MHz, 10MHz, 15MHz and 20MHz with QPSK, 16QAM, 64QAM and
256QAM modulation types were measured. The 5G NR carriers/modulation types for this testing are
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.

AHFIB
50 Ohm
Antenna 1 Load
Attenuators . |PSA Spectrum
Antenna 2 »Filters "nalyzer
50 Ohm
Antenna 3 » oad
Antenna 4 »{>0 Ohm
Load

Test Setup Used for AHFIB Conducted RF Measurements
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The 5G NR carriers/modulation types for this testing are 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 modaulation type), and NR-FR1-TM 3.1a (256QAM modulation type). The 5G NR test models for
a 10MHz channel bandwidth at the Band n66 middle channel (2155.0MHz) were demodulated with a
signal analyser at the AHFIB antenna ports. This measurement is for informational purposes to show
that the test models correspond to the appropriate modulation types.

Demodulation of 5G NR Test Models (Constellation Patterns and Channel Bandwidth Plots)
Using a 10MHz Channel Bandwidth at the AWS Band Middle Channel (2155.0MHz):

NR-FR1-TM 1.1 _QPSK modulation type

1 CCO-BWP1
1Q Meas Time
-Q

-2.581

3CCo

Spectrum

Scale/Div 10.00 dB

Ctr: 2.155 GHz
Res BW: 1000 Hz

¥
u=0:;I$kHz

Ref Value 10.00 dBm

Info BW: 9.83 MHz

Width: 11.06 MHz

NR-FR1-TM 3.1 _64QAM modulation type

1 CCO-BWP1
1Q Meas Time
I-Q

-3.755

3 CCo
Spectrum
Scale/Div 10.00 dB

Ctr: 2.155 GHz
Res BW: 1000 Hz

LI AR A A B O BN
® e > en
¥y eoe LI A
L ]
L

L

*« 5 a aws

.
LR LB B B B )

L]

[ ]

L BN B
L [ B I )

* A P * a0

p=0:15kHz

Ref Value 10.00 dBm

Info BW: 9.83 MHz

Width: 11.06 MHz

NR-FR1-TM 3.2 _16QAM modulation type

1 CCO-BWP1
1Q Meas Time

-3.258

3 CCo

Spectrum

Scale/Div 10.00 dB

1 CCO-BWP1
1Q Meas Time

-Q

-3.957

3CCo

Spectrum

Scale/Div 10.00 dB

Ctr: 2.155 GHz
Res BW: 1000 Hz

v

= 0: 15 kHz

Ref Value 10.00 dBm

Info BW: 9.83 MHz

p=0:15 kHz

Ref Value 10.00 dBm

Width: 11.06 MHz
Info BW: 9.83 MHz
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RF Output Power

The AHFIB was operated at maximum RF output power. RF output power has been measured in RMS
Average terms at the AHFIB Antenna Port transmit chain [5G NR Band n66 (2110 to 2200MHz)] at the
bottom, middle and top frequency channels for all 5G NR modulation types (QPSK, 16QAM, 64QAM and
256QAM) and channel bandwidths (5, 10, 15 and 20MHz) 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 D0O1v03r01 and ANSI C63.26-2015 section
5.2.3.4. All results are presented in tabular form below. The highest measured values are highlighted.

All measurement results are provided in the following pages. 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.
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5G NR Channel BW Modulation Frequency _ Channel PAPR (dB) | Ave (dBm)
2112.5MHz _ Bottom Channel 7.72 45.35
QPSK 2155.0MHz _ Middle Channel 7.70 45.41
2197.5MHz _ Top Channel 7.70 45.48
2112.5MHz _ Bottom Channel 7.04 46.06
16QAM 2155.0MHz _ Middle Channel 7.03 46.10
5MHz 2197.5MHz _ Top Channel 7.06 46.12
2112.5MHz _ Bottom Channel 7.68 45.39
64QAM 2155.0MHz _ Middle Channel 7.68 45.44
2197.5MHz _ Top Channel 7.66 45.41
2112.5MHz _ Bottom Channel 7.71 45.36
256QAM 2155.0MHz _ Middle Channel 7.73 45.37
2197.5MHz _ Top Channel 7.72 45.35
2115.0MHz _ Bottom Channel 7.76 45.55
QPSK 2155.0MHz _ Middle Channel 7.76 45.40
2195.0MHz _ Top Channel 7.75 45.56
2115.0MHz _ Bottom Channel 7.07 46.25
16QAM 2155.0MHz _ Middle Channel 7.04 46.09
2195.0MHz _ Top Channel 7.06 46.23
10MH:z 2115.0MHz _ Bottom Channel 7.79 45.33
64QAM 2155.0MHz _ Middle Channel 7.77 45.28
2195.0MHz _ Top Channel 7.80 45.42
2115.0MHz _ Bottom Channel 7.79 45.42
256QAM 2155.0MHz _ Middle Channel 7.80 45.36
2195.0MHz _ Top Channel 7.79 45.48
2117.5MHz _ Bottom Channel 7.79 45.40
QPSK 2155.0MHz _ Middle Channel 7.73 45.41
2192.5MHz _ Top Channel 7.77 45.39
2117.5MHz _ Bottom Channel 7.14 46.13
16QAM 2155.0MHz _ Middle Channel 7.03 46.19
15MHz 2192.5MHz _ Top Channel 7.08 46.30
2117.5MHz _ Bottom Channel 7.80 45.38
64QAM 2155.0MHz _ Middle Channel 7.76 45.41
2192.5MHz _ Top Channel 7.74 45.46
2117.5MHz _ Bottom Channel 7.78 45.52
256QAM 2155.0MHz _ Middle Channel 7.74 45.34
2192.5MHz _ Top Channel 7.77 45.49
2120.0MHz _ Bottom Channel 7.73 45.50
QPSK 2155.0MHz _ Middle Channel 7.62 45.47
2190.0MHz _ Top Channel 7.75 45.44
2120.0MHz _ Bottom Channel 7.15 46.11
16QAM 2155.0MHz _ Middle Channel 6.97 46.11
20MHz 2190.0MHz _ Top Channel 7.14 46.25
2120.0MHz _ Bottom Channel 7.72 45.74
64QAM 2155.0MHz _ Middle Channel 7.66 45.49
2190.0MHz _ Top Channel 7.71 45.60
2120.0MHz _ Bottom Channel 7.73 45.82
256QAM 2155.0MHz _ Middle Channel 7.65 45.56
2190.0MHz = Top Channel 7.75 45.66




nb’
’

©NTS

“ '
A
ey

NTS Test Report No. PR105413 Rev. 0
Page 81 of 135

5G NR 5MHz Channel Power Plots for the QPSK Modulation Type for Antenna Port 3:
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5G NR 5MHz Channel Power Plots for the 64QAM Modulation Type for Antenna Port 3:
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5G NR 5MHz Channel Power Plots for the 256QAM Modulation Type for Antenna Port 3:
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5G NR 10MHz Channel Power Plots for the QPSK Modulation Type for Antenna Port 2:
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5G NR 10MHz Channel Power Plots for the 16QAM Modulation Type for Antenna Port 2:
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