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4.6 Peak to Average Ratio
4.6.1 Limits of Peak to Average Ratio Measurement

In measuring transmissions in this band using an average power technique, the peak to-average ratio (PAR)
of the transmission may not exceed 13 dB

4.6.2 Test Setup

Communication )
Simulator Power Splitter |: Spectrum Analyzer
20dB Attenuation
EUT PAD

4.6.3 Test Procedures

a. Set resolution/measurement bandwidth = signal’s occupied bandwidth;
b. Set the number of counts to a value that stabilizes the measured CCDF curve;
c. Record the maximum PAPR level associated with a probability of 0.1%.
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4.6.4 Test Results

5GNR n77 (Part 270):

5GNR n77 (Part 270), Channel Bandwidth 20MHz

Peak To Average Ratio (dB)

Channel Frequency (MHz)
m/2 BPSK QPSK 16QAM 64QAM 256QAM
647334 3710.01 5.23 6.58 6.57 7.02 8.60
656000 3840 5.18 6.77 6.77 7.22 8.48
664666 3969.99 5.45 7.18 7.19 7.63 8.49
5GNR n77 (Part 270), Channel Bandwidth 40MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
m/2 BPSK QPSK 16QAM 64QAM 256QAM
648000 3720 4.82 6.57 6.58 6.98 8.54
656000 3840 5.39 6.78 6.79 7.25 8.58
664000 3960 4.79 7.26 7.29 7.76 8.54
5GNR n77 (Part 270) Channel Bandwidth 50MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
/2 BPSK QPSK 16QAM 64QAM 256QAM
648334 3725.01 5.45 6.66 6.79 7.21 7.27
656000 3840 4.85 6.89 6.88 7.43 8.58
663666 3954.99 5.74 7.37 7.30 7.90 8.61
5GNR n77 (Part 270) Channel Bandwidth 60MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
m/2 BPSK QPSK 16QAM 64QAM 256QAM
648668 3730.02 4.56 6.82 6.72 7.17 8.60
656000 3840 5.36 6.98 6.98 7.38 8.57
663332 3949.98 4.56 7.53 7.47 7.89 8.55
5GNR n77 (Part 270), Channel Bandwidth 80MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
m/2 BPSK QPSK 16QAM 64QAM 256QAM
649334 3740.01 5.38 6.75 6.75 7.30 8.64
656000 3840 5.17 7.41 7.04 7.51 8.54
662666 3939.99 5.83 7.53 7.55 7.98 8.54
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5GNR n77 (Part 270), Channel Bandwidth 90MHz

Peak To Average Ratio (dB)

Channel Frequency (MHz)

m/2 BPSK QPSK 16QAM 64QAM 256QAM
649558 3745.02 4.56 6.81 6.86 7.25 8.61
656000 3840 5.47 7.08 7.07 7.48 8.55
662332 3934.98 4.50 7.61 7.56 7.98 8.54

5GNR n77 (Part 270), Channel Bandwidth 100MHz
Peak To Average Ratio (dB)

Channel Frequency (MHz)

n/2 BPSK QPSK 16QAM 64QAM 256QAM
650000 3750 5.45 6.86 6.89 7.39 8.59
656000 3840 5.22 7.21 7.21 7.72 8.57
662000 3930 6.02 7.57 7.60 8.01 8.57

Spectrum Plot of Worst Value
20MHz / 256QAM 40MHz / 256QAM

100148

0.00 MH:

60MHz / 256QAM
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BUREAU

Spectrum Plot of Worst Value

80MHz / 256QAM

90MHz / 256QAM
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VERITAS

5GNR n77 (Part 27Q):

5GNR n77 (Part 27Q), Channel Bandwidth 20MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
m/2 BPSK QPSK 16QAM 64QAM 256QAM
630668 3460.02 4.59 7.67 7.71 8.16 8.71
633334 3500.01 4.39 6.64 6.58 7.08 8.70
636000 3540 4.20 7.23 7.14 7.68 8.72
5GNR n77 (Part 27Q), Channel Bandwidth 40MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
m/2 BPSK QPSK 16QAM 64QAM 256QAM
631334 3470.01 4.02 6.61 6.57 6.99 8.67
633334 3500.01 3.87 7.18 7.15 7.65 8.64
635332 3529.98 4.08 6.62 6.63 7.04 8.65
5GNR n77 (Part 27Q) Channel Bandwidth 50MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
m/2 BPSK QPSK 16QAM 64QAM 256QAM
631668 3475.02 4.57 6.56 6.58 7.08 8.64
633334 3500.01 4.74 6.53 6.56 7.01 8.64
635000 3525 4.36 7.40 7.40 7.88 8.66
5GNR n77 (Part 27Q) Channel Bandwidth 60MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
m/2 BPSK QPSK 16QAM 64QAM 256QAM
632000 3480 4.39 6.63 6.62 7.02 8.66
633334 3500.01 4.34 7.61 7.57 8.04 8.71
634666 3519.99 4.26 6.62 6.59 6.99 8.64
5GNR n77 (Part 27Q), Channel Bandwidth 80MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
/2 BPSK QPSK 16QAM 64QAM 256QAM
632668 3490.02 4.48 6.61 6.62 7.13 8.59
633334 3500.01 4.84 6.61 6.61 7.13 8.64
634000 3510 4.42 6.60 6.61 7.13 8.64
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BUREAU

5GNR n77 (Part 27Q), Channel Bandwidth 90MHz

Peak To Average Ratio (dB)

Channel Frequency (MHz)

/2 BPSK QPSK 16QAM 64QAM 256QAM
633000 3495 4.39 6.69 6.68 7.10 8.65
633334 3500.01 4.38 7.65 7.60 8.04 8.62
633666 3504.99 4.37 6.66 6.70 7.10 8.59

5GNR n77 (Part 27Q), Channel Bandwidth 100MHz
Peak To Average Ratio (dB)

Channel Frequency (MHz)

m/2 BPSK QPSK 16QAM 64QAM 256QAM
633334 3500.01 4.52 6.72 6.75 7.20 8.61

Spectrum Plot of Worst Value
20MHz / 256QAM 40MHz / 256QAM

60MHz / 256QAM
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Spectrum Plot of Worst Value
80MHz / 256QAM 90MHz / 256QAM
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VERITAS

LTE Band 2

LTE Band 2, Channel Bandwidth 1.4MHz

Channel

Frequency (MHz)

Peak To Average Ratio (dB)

QPSK 16QAM 64QAM 256QAM
18607 1850.7 4.02 5.83 6.91 7.27
18900 1880.0 3.99 5.79 6.98 715
19193 1909.3 3.87 5.29 6.59 7.03
LTE Band 2, Channel Bandwidth 3MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
18615 1851.5 3.72 5.62 6.95 7.22
18900 1880.0 3.78 5.72 6.91 7.14
19185 1908.5 3.65 5.52 6.78 7.1
LTE Band 2, Channel Bandwidth 5MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
18625 1852.5 3.76 5.67 7.09 7.38
18900 1880.0 3.78 5.86 717 7.32
19175 1907.5 3.72 5.58 6.86 7.29
LTE Band 2, Channel Bandwidth 10MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
18650 1855.0 3.92 5.87 7.15 7.66
18900 1880.0 4.02 5.75 7.1 7.95
19150 1905.0 3.67 5.02 6.33 7.46
LTE Band 2, Channel Bandwidth 15MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
18675 1857.5 3.68 5.53 7.18 7.45
18900 1880.0 3.66 5.64 6.98 7.37
19125 1902.5 3.49 4.62 6.17 7.28
LTE Band 2, Channel Bandwidth 20MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
18700 1860.0 3.60 5.49 6.80 7.42
18900 1880.0 3.62 5.54 7.08 7.65
19100 1900.0 3.47 5.03 6.24 717
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Spectrum Plot of Worst Value
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VERITAS

LTE Band 5

LTE Band 5, Channel Bandwidth 1.4MHz

Peak To Average Ratio (dB)

Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
20407 824.7 3.90 5.64 6.71 6.67
20525 836.5 3.88 5.58 6.73 6.93
20643 848.3 3.78 4.91 6.08 6.78
LTE Band 5, Channel Bandwidth 3MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
20415 825.5 3.57 5.45 6.72 6.90
20525 836.5 3.62 5.54 6.95 7.00
20635 847.5 3.53 5.20 6.26 6.81
LTE Band 5, Channel Bandwidth 5SMHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
20425 826.5 3.59 5.46 6.71 6.80
20525 836.5 3.68 5.57 6.86 6.87
20625 846.5 3.57 5.19 6.20 6.99
LTE Band 5, Channel Bandwidth 10MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
20450 829.0 3.64 5.53 6.61 7.07
20525 836.5 3.75 5.53 6.73 7.78
20600 844.0 3.48 5.36 6.34 6.83
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Spectrum Plot of Worst Value
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VERITAS

LTE Band 7

LTE Band 7, Channel Bandwidth 5SMHz

Peak To Average Ratio (dB)

Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
20775 2502.5 3.51 5.29 6.49 6.82
21100 2535.0 3.58 5.04 6.22 7.01
21425 2567.5 3.56 4.72 6.18 7.25
LTE Band 7, Channel Bandwidth 10MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
20800 2505.0 3.54 5.34 6.49 7.23
21100 2535.0 3.57 4.85 6.13 7.26
21400 2565.0 3.55 4.84 6.15 7.44
LTE Band 7, Channel Bandwidth 15MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
20825 2507.5 3.43 5.23 6.31 6.86
21100 2535.0 3.39 4.75 6.02 6.83
21375 2562.5 3.50 5.24 6.61 7.39
LTE Band 7, Channel Bandwidth 20MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
20850 2510.0 3.41 5.26 5.97 6.98
21100 2535.0 3.35 4.83 6.05 6.97
21350 2560.0 3.49 5.32 6.78 7.29
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Spectrum Plot of Worst Value
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VERITAS

LTE Band 12

LTE Band 12, Channel Bandwidth 1.4MHz

Peak To Average Ratio (dB)

Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
23017 699.7 3.36 4.87 5.86 6.11
23095 707.5 3.78 5.34 6.40 6.81
23173 715.3 3.64 4.87 5.97 6.81
LTE Band 12, Channel Bandwidth 3MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
23025 700.5 3.15 4.69 5.73 6.22
23095 707.5 3.49 5.12 6.32 6.82
23165 714.5 3.49 5.12 6.25 6.83
LTE Band 12, Channel Bandwidth 5SMHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
23035 701.5 3.19 4.79 5.73 6.39
23095 707.5 3.42 5.01 6.00 6.90
23155 713.5 3.56 5.26 6.48 7.09
LTE Band 12, Channel Bandwidth 10MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
23060 704.0 3.17 4.68 5.79 6.59
23095 707.5 3.22 4.59 5.76 6.58
23130 711.0 3.48 5.02 6.13 7.21
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Spectrum Plot of Worst Value
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LTE Band 13

LTE Band 13, Channel Bandwidth 5MHz
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LTE Band 13, Channel Bandwidth 10MHz
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Spectrum Plot of Worst Value
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LTE Band 14

LTE Band 14, Channel Bandwidth 5MHz
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LTE Band 14, Channel Bandwidth 10MHz
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Spectrum Plot of Worst Value
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LTE Band 41

LTE Band 41, Channel Bandwidth 5MHz

Peak To Average Ratio (dB)

Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
39675 2498.5 7.79 8.05 10.17 10.41
40620 2593 7.81 8.43 10.32 10.93
41565 2687.5 7.42 8.64 10.31 10.73
LTE Band 41, Channel Bandwidth 10MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
39700 2501 7.42 8.37 10.49 10.13
40620 2593 7.69 8.13 10.33 11.11
41540 2685 7.62 8.08 10.54 9.72
LTE Band 41, Channel Bandwidth 15MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
39725 2503.5 8.64 9.01 9.62 11.87
40620 2593 6.79 7.76 10.38 11.55
41515 2682.5 6.63 8.66 11.18 9.62
LTE Band 41, Channel Bandwidth 20MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
39750 2506 7.02 9.46 9.74 11.13
40620 2593 6.85 8.54 11.41 10.20
41490 2680 8.40 8.24 11.48 10.19
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Spectrum Plot of Worst Value

5MHz / 256QAM
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LTE Band 66
LTE Band 66, Channel Bandwidth 1.4MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
131979 1710.7 3.82 5.57 6.71 6.90
132322 1745.0 3.87 5.56 6.72 6.86
132665 1779.3 3.85 5.61 6.78 7.02
LTE Band 66, Channel Bandwidth 3MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
131987 1711.5 3.55 5.43 6.66 6.76
132322 1745.0 3.58 5.42 6.67 6.87
132657 1778.5 3.48 5.45 6.80 717
LTE Band 66, Channel Bandwidth 5SMHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
131997 1712.5 3.63 5.47 6.73 6.73
132322 1745.0 3.63 5.39 6.80 6.98
132647 1777.5 3.71 5.56 6.91 7.42
LTE Band 66, Channel Bandwidth 10MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
132022 1715.0 3.70 5.40 6.67 7.22
132322 1745.0 3.69 5.24 6.58 718
132622 1775.0 3.65 5.28 6.65 7.58
LTE Band 66, Channel Bandwidth 15MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
132047 1717.5 3.56 5.35 6.67 6.73
132322 1745.0 3.52 5.36 6.56 7.01
132597 1772.5 3.40 5.33 6.75 7.30
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LTE Band 66, Channel Bandwidth 20MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
132072 1720.0 3.57 5.41 6.90 7.08
132322 1745.0 3.52 5.05 6.29 6.84
132572 1770.0 3.39 4.29 6.66 6.77

Report No.: RFBHQC-WTW-P21030610B-1
Reference No.: BHQC-WTW-P21090164

Page No. 339/ 501

Report Format Version: 6.1.1



BUREAU

Spectrum Plot of Worst Value
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4.7 Conducted Spurious Emissions

4.71 Limits of Conducted Spurious Emissions Measurement

For 5G NR n77 (Part 270):
According to FCC 27.53(l), for operations in the 3700-3980 MHz band, the conducted power of any emission
outside the licensee's authorized bandwidth shall not exceed —13 dBm/MHz.

For 5G NR n77 (Part 27Q):
According to FCC 27.53(n), for operations in the 3450-3550 MHz band, the conducted power of any emission
outside the licensee's authorized bandwidth shall not exceed —13 dBm/MHz.

For LTE Band 2, 5:

The power of any emission outside of the authorized operating frequency ranges must be attenuated below
the transmitting power (P) by a factor of at least 43 + 10 log(P) dB. The emission limit equal to —13dBm.

For LTE Band 7, 41:

According to FCC 27.53(m)(4), on any frequency outside a licensee’s frequency block, The power of any
emission shall be attenuated below the transmitter power (P) by at least 55 + 10 log (P) dB. The emission limit
equal to —25dBm.

For LTE Band 12:

According to FCC 27.53(g), for operations in the 600 MHz band and the 698-746 MHz band, the power of any
emission outside a licensee's frequency band(s) of operation shall be attenuated below the transmitter power
(P) within the licensed band(s) of operation, measured in watts, by at least 43 + 10 log (P) dB. The limit of
emissions is equal to -13 dBm.

For LTE Band 13:

According to FCC 27.53(c)(2), for on any frequency outside the 776-788 MHz band, the power of any
emission shall be attenuated outside the band below the transmitter power (P) by at least 43 + 10 log (P) dB.
The limit of emissions is equal to -13 dBm.

According to FCC 27.53(f), for operations in the 775-788 MHz, emissions in the band 1559-1610MHz shall be
limited to -70 dBW/MHz (EIRP). The limit of emissions is equal to -40 dBm.

For LTE Band 14:

The power of any emission outside a licensee's frequency block shall be attenuated below the transmitter
power (P) by at least 43 +10 log1o(P) dB. The limit of emission equal to —13dBm.

For operations in the 758-775 MHz and 788-805 MHz bands, all emissions including harmonics in the band
1559-1610 MHz shall be limited to =70 dBW/MHz. The limit of emissions is equal to -40 dBm.

For LTE Band 30:
According to FCC 27.53(a)(4)(ii)(iii), the power of any emission outside a licensee's frequency block shall be

attenuated below the transmitter power (P) by at least 70 +10 log (P) dB. The limit of emission is equal to -40
dBm.

For LTE Band 66:

According to FCC 27.53(h), for operations in the 1695-1710MHz, 1710-1755MHz, 1755-1780 MHz bands, the
power of any emission outside a licensee's frequency block shall be attenuated below the transmitter power
(P) in watts by at least 43 + 10 log (P) dB.
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4.7.2 Test Setup
Communication )
Simulator Power Splitter |: Spectrum Analyzer
20dB Attenuation
PAD

EUT

4.7.3 Test Procedure

For 5GNR n77, LTE Band 7, 12, 13, 30, 41, 66:

a. All measurements were done at 3 channels: low, middle and high operational frequency range.

b. Measuring frequency range is from 9 kHz up to the tenth harmonic of the highest fundamental frequency
or to 40GHz, whichever is lower. 20dB attenuation pad is connected with spectrum.

c. The fundamental frequency above 1GHz, the spectrum set RBW = 1MHz, VBW = 3MHz.

d. The fundamental frequency below 1GHz, the spectrum set RBW = 100 kHz, VBW = 3 x RBW.

e. Measurement refer to ANSI C63.26 section 5.7.3.

For LTE Band 2:

f. The EUT makes a phone call to the communication simulator. All measurements were done at low, middle
and high operational frequency range.

g. Measuring frequency range is from 9kHz to 20GHz. 20dB attenuation pad is connected with spectrum.
RBW=1MHz and VBW=3MHz are used for conducted emission measurement.

For LTE Band 5:

h. The EUT makes a phone call to the communication simulator. All measurements were done at low, middle
and high operational frequency range.

i. Measuring frequency range is from 9kHz to 9GHz. 20dB attenuation pad is connected with spectrum.
RBW=100kHz and VBW=300kHz for 9kHz to 1GHz and RBW=1MHz and VBW=3MHz for 1 GHz to 9GHz
are used for LTE band conducted emission measurement.

For LTE Band 14:

j. Measuring frequency range is from 9kHz to 8 GHz. 20dB attenuation pad is connected with spectrum.
RBW=100kHz and VBW=300kHz for 9kHz to 1GHz and RBW=1MHz and VBW=3MHz for 1 GHz to 9GHz
are used for LTE band conducted emission measurement.
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4.7.4 Test Results

5GNR n77 (Part 270):

5GNR n77 (Part 270), Channel Bandwidth 20MHz
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Frequency Range : 9kHz ~ 1GHz
T

Freq Ref. Int (S)
NFE: Adapiive

‘Spectrum Analyzer 1
Spurious Emissions

KEYSIGHT

Spectrum Analyzer 3

M swept A + Frequency
#Allen' 3008 [PNO’ Fast
Gate: Off

IF Gain: Low
Sig Track: OFf

‘Avg Type: Power (RMS)
AvglHold:>100/100
Trig: Froe Run

Mkr1 848.40 MHZ| easestooomeiz
-37.73 dBm|

Ref Lvl Offset 15.00 dB
Ref Level 30.00 dBm
Zero Span
Full Span
Start Freq
9.000 kHz
Stop Freq

1.000000000 GHz

AUTO TUNE l

a2 B
Channel 656000 (3840.00MHz)

Stop 1.0000 GHz]
Sweep ~1.86 ms (5001 pts)|

Frequency Range : 1GHz ~ 40GHz

'Spectrum Analyzer 2
Spurious Emissions vept SA

N+
‘Avg Type: Power (RMS)
AvglHold:>100/100
Trig: Froe Run

Frequency

input Z 500
Corrections: Off
Freq Ref. Int (S)
NFE: Adapiive

#Alten: 30 4B Center Frequency

20.500000000 GHz

R
uping: DC
on Auto
g Track Off
Span
Mkr1 3.700 8 GHz|| 30 0aooo00 etz
24.91 dBm)|

Ref Lvl Offset 15.00 dB
Ref Level 30.00 dBm Swept Span
Zero Span

Start Freq
1.000000000 GHz

Stop Freq
40.000000000 GHz

AUTO TUNE l

#Video BW 3.0 MHZ" Stop 40.00 GHz|

Sweep ~73.8 ms (80001 pts)
Sep 30, 2021
2646 PM

o cW?

Frequency Range : 9kHz ~ 1GHz

‘Spectrum Analyzer 1

E IR PR spectrum Analyzer 3
Swept SA

Swept SA
#Alten: 30 dB

‘Spurious Emissions

KEYSIGHT lnput RE

Coupiing: DC

Input Z- 50 0
Corrections: Off
Freq Ref: Int (S)
NFE: Adapiive

PNO: Fast
Gale: OFF

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 15.00 dB
Ref Level 30.00 dBm

#Video BW 3.0 MHz*

Sep 30, 2021
2:27:27PM

acm?

+ Frequency

Avg Type: Power (RMS) 1]
AvglHold>100100 '

Center Frequency
Trig: Free Run 500.

04500 MHz

Mkr1 885.20 MHz|| 999 991000 MHz
-37.96 dBm)|
Zero Span

Full Span
Start Freq
9,000 kHz

Stop 1.0000 GHz|
Sweep ~1.86 ms (5001 pts)

- L‘J (mmiph vl
=ea |1 00 ¥ %

Channel 665666 (3969.99MHz)

Settings.

‘Spectrum Analyzer 1 'Spectrum Analyzer 2
‘Spurious Emissions Swept SA
KEYSIGHT [input RF inputZ 50 0
Coupling DG (Corrections: Off
Aign’ Auto Freq Ref- Int (S)
NFE: Adaptive

Spectrum Analyzer 3
Swept SA

#Atten: 30 dB PPNO: Fast

Gate: Off

IF Gain: Low

Sig Track: Off

Ref Lvl Offset 15.00 dB
Ref Level 30.00 dBm

#Video BW 3.0 MHZ*

Sep 30, 2021
2:28:13PM

acm?

Frequency v

+ %
Avg Type: Power (RMS) 1]
AvglHold>100100 |
Trig: Free Run "

Span

3.830 9 GHz|| 39,0000000 GHz

26.09 dBm| Swept Span

Zero Span

Full Span
Start Freq
1.000000000 GHz
Stop Freq
40.000000000 GHz

Mkr1

‘Spectrum Analyzer 1

Spurious Emissions

KEYSIGHT |Input RE
Coupling DG
Aign’ Auto

M spectrum Analyzer 3
Swept SA

#Alton: 3048 |PNO. Fast

Gate: OFf

IF Gain: Low

NFE: Adapiive ig Track. O

1 Spectrum
Scale/Div 10 dB
L

Ref Lvl Offset 15.00 dB
Ref Level 30.00 dBm

4 1
TR —

#Video BW 3.0 MHZ*

Sep 30, 2021

19l ? e

Frequency Range : 9kHz ~ 1GHz

+ Frequency
Avg Type: Power (RMS) 1]
AvglHoId>100/100
Trig: Free Run "
Span
Mkr1 588.40 MHz|{ asg 981000 MHz.

Zero Span
Full Span
Start Freq
9.000 kH:
Stop Freq
1.000000000 GHz
AUTO TUNE ]

CF Step
9.899100 MHz

Stop 1.0000 GHz|
Sweep ~1.86 ms (5001 pts),

v

‘Spectrum Analyzer 1 'Spectrum Analyzer 2
‘Spurious Emissions Swept SA
KEYSIGHT [input RF inputZ 50 0
(e
Aign’ Auto

‘Spectrum Analyzer 3
Swept SA

#iAlton: 30dB PNO. Fast

NFE: Adapiive

Ref Lvl Offset 15.00 dB
Ref Level 30.00 dBm

#Video BW 3.0 MHZ*

DA WP

Avg Type. Power (RMS) 1]
AvglHold>100100 |
Trig: Free Run

Frequency v

Span
39.0000000 GHz

Swept Span
Zero Span

Full Span
Start Freq
1.000000000 GHz
Stop Freq
40.000000000 GHz

AUTO TUNE ]

Mkr1 3.961 1 GHz|

26.30 dBm)|

CF Step
3.900000000 GHz

Stop 40.00 GHz
Sweep ~73.8 ms (80001 pts)|

00| (%

]
=aa W] 00 ¥

*The 9 kHz tone is from the spectrum analyzer.
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BUREAU

5GNR n77 (Part 270), Channel Bandwidth 40MHz

Channel 648000 (3720.00MHz)

Frequency Range : 9kHz ~ 1GHz

Freq Ref. Int (S)
NFE: Adapiive

Spectrum Analyzer 1

Spurious Emissions

KEYSIGHT |Input RF
Coupiing: DC
Aign: Auto

M spectrum Analyzer 3 Spectrum Analyzer 4
Swept SA Spurious Emissions

Avg Type: Power (RMS)

Avg|Hold:>100/100

Trig: Free Run

Alon 300D NG, Fast

(Gate: Off

IF Gain: Low

g Track Off
Span

Mkr1 969.20 MH2|{ 6ea 891000 Mz

-37.67 dBm|

Ref Lvl Offset 15.00 dB
Ref Level 30.00 dBm Swept Span
Zero Span

Start Freq
9.000 kHz

Stop Freq
1.000000000 GHz

AUTO TUNE l

#Video BW 3.0 MHz* Stop 1.0000 GHz]
Sweep ~1.86 ms (5001 pts)|
0, 2021
58 PM

Channel 656000 (3840.00MHz)

2

Frequency Range : 1GHz ~ 40GHz

I spectrum Analyzer 4

Swept SA Spurious Emissions
Avg Type: Power (RMS)
Avg|Hold:>100/100
Trig: Free Run

Spectrum Analyzer 1 Spectrum Analyzer 2
Spurious Emissions Swept SA

KEYSIGHT Input RF Input Z: 50 0

ping DC  Correctons: Off
GO pign Ao Freq Ref. It (5)

NFE: Adapiive

Frequency v
FAon:30dB  PNO: Fast
Gate: Off

IF Gain: Low
Sig Track Of

Center Frequency

20.500000000 GHz e

Span
Mkr1 3.700 8 GHz|| 35 0000000 GHz

Swept Span
Zero Span

Start Freq
1.000000000 GHz

Stop Freq
40.000000000 GHz

Ref Lvl Offset 15.00 dB
Ref Level 30.00 dBm

AUTO TUNE l

#Video BW 3.0 MHZ" Stop 40.00 GHz|

Sweep ~73.8 ms (80001 pts)

Frequency Range : 9kHz ~ 1GHz

‘Spectrum Analyzer 1
Spurious Emissions

KEYSIGHT Input RE

Coupiing: DC
Aut

Spectrum Analyzer 3 Spectrum Analyzer 4
Swept SA Spurious Emissions
Avg Type: Power (RMS)
AvglHold:>100/1

Trig: Free Run

Frequency

Input Z- 50 0
Corrections: Off
Freq Ref: Int (S)
NFE: Adapiive

#Atten: 3008 PNO. Fast

Gale: OFF
IF Gain: Low
Sig Track: Off
Ref Lvl Offset 15.00 dB
Ref Level 30.00 dBm

Full Span

Start Freq
9.000 kHz

Stop Freq
1.000000000 GHz

Ol ? TS
Channel 664000 (3960.00MHz)

Stop 1.0000 GHz|
Sweep ~1.86 ms (5001 pts)|

- L‘J (mmiph vl
=ea |1 00 ¥ %

‘Spectrum Analyzer 1
Spurious Emissions

KEYSIGHT lnput RE

Coupiing: DC

Spectrum Analyzer 4
Spurious Emissions
Avg Type: Power (RMS)| 1,
AvglHold>100100 |

Trig: Free Run

Frequency v
#Atten:30dB PNO: Fast
Galo: OFf

IF Gain Low
Sig Track: Off

Input Z- 50 0
Corrections: Off
Freq Ref: Int (S)
NFE: Adapiive

Center Frequency

M S
M 20.500000000 GHz

Span

Ref Lvl Offset 15.00 dB Mkr1 3.821 2 GHz|| 390000000 GHz

Ref Level 30.00 dBm s Swept Span
Zero Span

Full Span
Start Freq
1.000000000 GHz

Stop Freq

#Video BW 3.0 MHZ* Stop 40.00 GHz|

Sweep ~73.8 ms (80001 pts)

- L‘J (mmiph vl
=ea |1 (00 ¥ %

9l ? T

Frequency Range : 9kHz ~ 1GHz

‘Spectrum Analyzer 1
Spurious Emissions

KEYSIGHT Input RE

Coupling: DC

pectrum Analyzer 4

Spectrum Analyzer 3 S|
Swept SA Spurious Emissions

Frequency
#Alion: 3048 PNO. Fast
Gate: OFf

IF Gain: Low
Sig Track. OFf

Input Z: 50 0
Corrections: Off
Freq Ref: Int (S)
NFE: Adaptive

AvgHOIG>100/100
Trig: Free Run
Span
Mkr1 867.20 MHz|| as9.991000 MHz
Swept Span
Zero Span

Start Freq
9.000 kH:

Ref Lvl Offset 15.00 dB
Ref Level 30.00 dBm

CF Step
9.899100 MHz

#Video BW 3.0 MHZ* Stop 1.0000 GHz|

Sweep ~1.86 ms (5001 pts),

*The 9 kHz tone is from the spectrum analyzer.

v

‘Spectrum Analyzer 1
Spurious Emissions

KEYSIGHT Input RE

Coupling DC

Spectrum Analyzer 4
Spurious Emissions Frequency v
#Atten: 0B |PNO: Fast
Gate: OFf

IF Gain’ Low
Sig Track: Off

Input Z- 50 0
Corrections: Off
Freq Ref: Int (S)
NFE: Adaptive

Avg|Hold>1001100
Trig: Free Run

Mkr1 3.941 1 GHz| s;z;;gwomcm

28.30 dBmfS= 5,00 span
Zero Span

Full Span
Start Freq
.000000000 GHz
Stop Freq
40.000000000 GHz

CF Step
3.900000000 GHz

Ref Lvl Offset 15.00 dB
Ref Level 30.00 dBm

#Video BW 3.0 MHZ*
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BUREAU

5GNR n77 (Part 270), Channel Bandwidth 50MHz

Channel 648334 (3725.01MHz)

Frequency Range : 9kHz ~ 1GHz
e

Freq Ref. Int (S)
NFE: Adapiive

Spectrum Analyzer 1

Spurious Emissions

KEYSIGHT |Input RF
Coupiing: DC
Aign: Auto

M spectrum Analyzer 3 Spectrum Analyzer 4
Swept SA Spurious Emissions

Avg Type: Power (RMS)

Avg|Hold:>100/100

Trig: Free Run

Alon 300D NG, Fast

(Gate: Off

IF Gain: Low

g Track Off
Span

Mkr1 867.60 MHz|| sea 891000 Mz

-38.42 dBm|

Ref Lvl Offset 15.00 dB

Ref Level 30.00 dBm Swept Span

Zero Span

Start Freq
9.000 kHz

Stop Freq
1.000000000 GHz

AUTO TUNE l

#Video BW 3.0 MHZ" Stop 1.0000 GHz|

Sweep ~1.86 ms (5001 pts)|

TRlEOHEE
Channel 656000 (3840.00MHz)

Frequency Range : 1GHz ~ 40GHz

I spectrum Analyzer 4

Swept SA Spurious Emissions
Avg Type: Power (RMS)
Avg|Hold:>100/100
Trig: Free Run

Spectrum Analyzer 1 Spectrum Analyzer 2
Spurious Emissions Swept SA

KEYSIGHT Input RF Input Z: 50 0

ping DC  Correctons: Off
GO pign Ao Freq Ref. It (5)

NFE: Adapiive

Frequency v
FAon:30dB  PNO: Fast
Gate: Off

IF Gain: Low
Sig Track Of

Center Frequency

20.500000000 GHz e

Span
Mkr1 3.701 2 GHz|| 35 0000000 GHz

Swept Span
Zero Span

Start Freq
1.000000000 GHz

Stop Freq
40.000000000 GHz

Ref Lvl Offset 15.00 dB
Ref Level 30.00 dBm

AUTO TUNE l

#Video BW 3.0 MHZ" Stop 40.00 GHz|

Sweep ~73.8 ms (80001 pts)

Frequency Range : 9kHz ~ 1GHz

‘Spectrum Analyzer 1
Spurious Emissions

KEYSIGHT Input RE

Coupiing: DC
Aut

Spectrum Analyzer 3 Spectrum Analyzer 4
Swept SA Spurious Emissions
Avg Type: Power (RMS)
AvglHold:>100/1

Trig: Free Run

Frequency

Input Z- 50 0
Corrections: Off
Freq Ref: Int (S)
NFE: Adapiive

#Atten: 3008 PNO. Fast

Gale: OFF
IF Gain: Low
Sig Track: Off
Ref Lvl Offset 15.00 dB
Ref Level 30.00 dBm

Full Span

Start Freq
9.000 kHz

Stop Freq
1.000000000 GHz

Ol ? S
Channel 663666 (3954.99MHz)

Stop 1.0000 GHz|
Sweep ~1.86 ms (5001 pts)|

- L‘J (mmiph vl
=ea |1 00 ¥ %

‘Spectrum Analyzer 1
Spurious Emissions

KEYSIGHT lnput RE

Coupiing: DC

Spectrum Analyzer 4
Spurious Emissions
Avg Type: Power (RMS)| 1,
AvglHold>100100 |

Trig: Free Run

Frequency v
#Atten:30dB PNO: Fast
Galo: OFf

IF Gain Low
Sig Track: Off

Input Z- 50 0
Corrections: Off
Freq Ref: Int (S)
NFE: Adapiive

Center Frequency

M S
M 20.500000000 GHz

Span

Ref Lvl Offset 15.00 dB Mkr1 3.816 3 GHz|| 390000000 GHz

Ref Level 30.00 dBm X Swept Span
Zero Span

Full Span
Start Freq
1.000000000 GHz

Stop Freq

#Video BW 3.0 MHZ* Stop 40.00 GHz|

Sweep ~73.8 ms (80001 pts)

- L‘J (mmiph vl
=ea |1 (00 ¥ %

n AW e

Frequency Range : 9kHz ~ 1GHz

‘Spectrum Analyzer 1
Spurious Emissions

KEYSIGHT Input RE

Coupling: DC

pectrum Analyzer 4

Spectrum Analyzer 3 S|
Swept SA Spurious Emissions

Frequency
#Alion: 3048 PNO. Fast
Gate: OFf

IF Gain: Low
Sig Track. OFf

Input Z: 50 0
Corrections: Off
Freq Ref: Int (S)
NFE: Adaptive

AvgIHoIG>100/100
Trig: Free Run
Span
Mkr1 887.80 MHz|| g9 991000 MHz
Swept Span
Zero Span

Start Freq
9.000 kH:

Ref Lvl Offset 15.00 dB
Ref Level 30.00 dBm

CF Step
9.899100 MHz

#Video BW 3.0 MHZ* Stop 1.0000 GHz|

Sweep ~1.86 ms (5001 pts),

*The 9 kHz tone is from the spectrum analyzer.

v

‘Spectrum Analyzer 1
Spurious Emissions

KEYSIGHT Input RE

Coupling DC

Spectrum Analyzer 4
Spurious Emissions Frequency v
#Atten: 0B |PNO: Fast
Gate: OFf

IF Gain’ Low
Sig Track: Off

Input Z- 50 0
Corrections: Off
Freq Ref: Int (S)
NFE: Adaptive

Avg|Hold>1001100
Trig: Free Run

Mkr1 3.931 3 GHz| s;z;;gwomcm

24.93 dBmf= 5,00 span
Zero Span

Full Span
Start Freq
.000000000 GHz
Stop Freq
40.000000000 GHz

CF Step
3.900000000 GHz

Ref Lvl Offset 15.00 dB
Ref Level 30.00 dBm

#Video BW 3.0 MHZ*

e HEE
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BUREAU

5GNR n77 (Part 270), Channel Bandwidth 60MHz

Channel 648668 (3730.02MHz)

Frequency Range : 9kHz ~ 1GHz
e

Freq Ref. Int (S)
NFE: Adapiive

Spectrum Analyzer 1

Spurious Emissions

KEYSIGHT |Input RF
Coupiing: DC
Aign: Auto

M spectrum Analyzer 3 Spectrum Analyzer 4
Swept SA Spurious Emissions

Avg Type: Power (RMS)

Avg|Hold:>100/100

Trig: Free Run

Alon 300D NG, Fast

(Gate: Off

IF Gain: Low

g Track Off
Span

Mkr1 846.00 MH2|| 6ea 891000 Mz

-38.78 dBm|

Ref Lvl Offset 15.00 dB

Ref Level 30.00 dBm Swept Span

Zero Span

Start Freq
9.000 kHz

Stop Freq
1.000000000 GHz

AUTO TUNE l

#Video BW 3.0 MHZ" Stop 1.0000 GHz|

Sweep ~1.86 ms (5001 pts)|

TRlEHEE
Channel 656000 (3840.00MHz)

Frequency Range : 1GHz ~ 40GHz

I spectrum Analyzer 4

Swept SA Spurious Emissions
Avg Type: Power (RMS)
Avg|Hold:>100/100
Trig: Free Run

Spectrum Analyzer 1 Spectrum Analyzer 2
Spurious Emissions Swept SA

KEYSIGHT Input RF Input Z: 50 0

ping DC  Correctons: Off
GO pign Ao Freq Ref. It (5)

NFE: Adapiive

Frequency v
FAon:30dB  PNO: Fast
Gate: Off

IF Gain: Low
Sig Track Of

Center Frequency

20.500000000 GHz e

Span
Mkr1 3.701 2 GHz|| 35 0000000 GHz

Swept Span
Zero Span

Start Freq
1.000000000 GHz

Stop Freq
40.000000000 GHz

Ref Lvl Offset 15.00 dB
Ref Level 30.00 dBm

AUTO TUNE l

#Video BW 3.0 MHZ" Stop 40.00 GHz|

Sweep ~73.8 ms (80001 pts)

) [?)

Frequency Range : 9kHz ~ 1GHz

‘Spectrum Analyzer 1
Spurious Emissions

KEYSIGHT Input RE

Coupiing: DC
Aut

Spectrum Analyzer 3 Spectrum Analyzer 4
Swept SA Spurious Emissions
Avg Type: Power (RMS)
AvglHold:>100/1

Trig: Free Run

Frequency

Input Z- 50 0
Corrections: Off
Freq Ref: Int (S)
NFE: Adapiive

#Atten: 3008 PNO. Fast

Gale: OFF
IF Gain: Low
Sig Track: Off
Ref Lvl Offset 15.00 dB
Ref Level 30.00 dBm

Full Span

Start Freq
9.000 kHz

Stop Freq
1.000000000 GHz

o c W2
Channel 663332 (3949.98MHz)

Stop 1.0000 GHz|
Sweep ~1.86 ms (5001 pts)|

- L‘J (mmiph vl
=ea |1 00 ¥ %

‘Spectrum Analyzer 1
Spurious Emissions

KEYSIGHT lnput RE

Coupiing: DC

'Spectrum Analyzer 2 Spectrum Analyzer 4
Swept SA Spurious Emissions

Avg Type: Power (RMS)| 1,
AvglHold>100100 |
Trig: Free Run

Frequency v
#Atten:30dB PNO: Fast
Galo: OFf

IF Gain Low
Sig Track: Off

Input Z- 50 0
Corrections: Off
Freq Ref: Int (S)
NFE: Adapiive

Center Frequency

M S
M 20.500000000 GHz

Span

Ref Lvl Offset 15.00 dB Mkr1 3.810 9 GHz| 390000000 GHz

Ref Level 30.00 dBm X Swept Span
Zero Span

Full Span
Start Freq
1.000000000 GHz

Stop Freq

#Video BW 3.0 MHZ* Stop 40.00 GHz|

Sweep ~73.8 ms (80001 pts)

- L‘J (mmiph vl
=ea |1 (00 ¥ %

Sl e

Frequency Range : 9kHz ~ 1GHz

‘Spectrum Analyzer 1
Spurious Emissions

KEYSIGHT Input RE

Coupling: DC

pectrum Analyzer 4

Spectrum Analyzer 3 S|
Swept SA Spurious Emissions

Frequency
#Alion: 3048 PNO. Fast
Gate: OFf

IF Gain: Low
Sig Track. OFf

Input Z: 50 0
Corrections: Off
Freq Ref: Int (S)
NFE: Adaptive

AvgHOIG>100/100
Trig: Free Run
Span
Mkr1 741.20 MHz|| gs9.991000 Mz
Swept Span
Zero Span

Start Freq
9.000 kH:

Ref Lvl Offset 15.00 dB
Ref Level 30.00 dBm

AUTO TUNE

CF Step
9.899100 MHz

Auto
Man

#Video BW 3.0 MHZ* Stop 1.0000 GHz|

Sweep ~1.86 ms (5001 pts),

*The 9 kHz tone is from the spectrum analyzer.

v

‘Spectrum Analyzer 1
Spurious Emissions

KEYSIGHT Input RE

Coupling DC

Spectrum Analyzer 4
Spurious Emissions Frequency v
#Atten: 0B |PNO: Fast
Gate: OFf

IF Gain’ Low
Sig Track: Off

Input Z- 50 0
Corrections: Off
Freq Ref: Int (S)
NFE: Adaptive

Avg|Hold>1001100
Trig: Free Run

Mkr1 3.921 1 GHz| 2a 000000 &z

28.24 dBmfS= s\ 00 soan
Zero Span

Full Span
Start Freq
.000000000 GHz
Stop Freq
40.000000000 GHz

CF Step
3.900000000 GHz

Ref Lvl Offset 15.00 dB
Ref Level 30.00 dBm

#Video BW 3.0 MHZ*

o AR5
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