@ clement

Spectrum Analyzer 1 +
Swept SA
KEYSIGHT |neut: RF Input Z: 50 & #Atten: 30 dB PNO: Fast Avg Type: Power (RMS)
RL . Coupling: DC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 10110
Align: Auto Freq Ref: In (S) uW Path: Standard  IF Gain: Low Trig: Free Run
NFE: Adapive Sig Track: Off

Scale/Div 10 dB Ref Level 25.00 dBm Swept Span
Zero Span

3651000 MHz

Auto
Man

Start 3.95549 GHz #Video BW 3.0 MHz"
#Res BW 1.0 MHz

Spectrum Analyzer 1
wept SA

KEYSIGHT |mput RF Input Z: 50 0 #Atten: 30 dB PNO: Best Wide Avg Type: Power (RMS)
RL - Coupling: DC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 1010
Align: Auto Freq Ref: Int (S) uW Path: Standard IF Gain: Low Trig: Free Run
NFE: Adaptive Sig Track: Off
Span

Mkr1 3.980 251 5 GHz|f s ooonon ki

Scale/Div 10 dB Ref Level 25.00 dBm Swept Span
Zero Span

Start 3.8802500 GHz #Video BW 1.5 MHz"
#Res BW 510 kHz

Ml ?CEG
Plot 7-262. Upper ACP Plot (NR Band n77 C-Band - 50MHz CP-OFDM QPSK - Full RB)

Stop 3.9807500 GHz
#Sweep 500 ms (1001 pts)
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@ clement

Spectrum Analyzer 1 +
Swept SA
KEYSIGHT |neut: RF Input Z: 50 & #Atten: 30 dB PNO: Best Wide Avg Type: Pawer (RMS)
RL . Coupling: DC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 10110 a
Align: Auto Freq Ref: In (S) uW Path: Standard  IF Gain: Low Trig: Free Run
NFE: Adapive Sig Track Off AN

Mkr1 3.981 261 98 GHz||3 seonon i

Scale/Div 10 dB Ref Level 25.00 dBm Swept Span
Zero Span

349.000 kHz

Auto
Man

Start 3.981255 GHz #Video BW 1.5 MHz"
#Res BW §10 kHz

Spectrum Analyzer 1
wept SA

Input. RF InputZ 50 0 #Atten' 30 dB : Avg Type: Power (RMS) nE
RIEEYSl?:l.T Coupling: DC Corr CCom RCal Preamp: Off AvglHold: 10110 (Center Frequency
Align: Auto Freq Ref: Int (S) W Path: Standard Trig: Free Run 3 988750000
NFE: Adaptive
Span

1 Spectrum Mkr1 3.985 831 5 GHz|| s cr000000 Mt

Scale/Div 10 dB Ref Level 25.00 dBm Swept Span
Zero Span

Full Span

Start Freq
3.985500000

650.000 kHz

Auto
Man

Signal Track
(Span Zoom)
On
Off

Start 3.985500 GHz #Video BW 3.0 MHz" Stop 3.992000 GHz]|
#Res BW 1.0 MHz #Sweep 500 ms (1001 pts)

Plot 7-264. Upper ACP Plot (NR Band n77 C-Band - 50MHz CP-OFDM QPSK - Full RB)
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@ clement

Spectrum Analyzer 1 +
Swept SA

KEYSIGHT Inpt F Input Z: 50 O #Atten: 30 dB PNO: Fast
il > [Coupling. DG Corr CCorr RCal Preamp: Off
Align: Auto Freq Ref: Int (S) W Path: Standard
NFE: Adaptive Sig Track: Off
Span

1 Spectum Mkr1 3.694 474 0 GHz{l &' 000000 iz
Scale/Div 10 dB Ref Level 25.00 dBm -31.620 dBm

Avg Type: Power (RMS)
Avg|Hold: 10/10
Trig: Free Run

Swept Span
Zero Span

Start Freq
3.688000000
Stop Freq
3.694500000

AUTO TUNE
CF Step
650.000 kHz

Auto
Man

Signal Track
(Span Zoom)
On
off

Start 3.688000 GHz
#Res BW 1.0 MHz

el i diyitsiy
Plot 7-265. Lower ACP Plot (NR Band n77 C-Band - 60MHz DFT-s-OFDM QPSK - Full RB)

#Video BW 3.0 MHz* Stop 3.694500 GHz|

#Sweep 500 ms (1001 pts)

Spectrum Analyzer 1 +
wept SA

KEYSIGHT Inpt F Input Z: 50 0 #Atten: 30 dB
i . |Coupling. DC Corr CCorr RCal Preamp: Off
Align: Auto Freq Ref: Int (S) W Path- Standard
NFE: Adaptive Sig Track: OF
Span

1 Spactrum Mkr1 3.696 891 81 GHz 3.49000000 MHz
Scale/Div 10 dB Ref Level 25.00 dBm -32.026 dBm|fem'c i son
Zero Span

Full Span
Start Freq
3.695255000 GHz

PNO: Best Wide Avg Type: Power (RMS)
AvglHold: 1010

Trig: Free Run

(Span Zoom)
On
Off

Start 3.695255 GHz
#Res BW 510 kHz

O [P
Plot 7-266. Lower ACP Plot (NR Band n77 C-Band - 60MHz DFT-s-OFDM QPSK - Full RB)

#Video BW 1.5 MHz"
#Sweep 500 ms (1001 pts)
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@ clement

Spectrum Analyzer 1 +
Swept SA

KEYSIGHT _finputRF
RL o
1 Spectum

Scale/Div 10 dB

Align: Auto

Start 3.6993000 GHz
#Res BW 620 kHz

Spectrum Analyzer 1

wept SA

KEYSIGHT |lnput RF
RL -
1 Spectrum

Scale/Div 10 dB

Align: Auto

Start 3.68800 GHz
#Res BW 1.0 MHz

Hita Ml i
Plot 7-268. Lower ACP Plot (NR Band n77 C-Band - 60MHz DFT-s-OFDM QPSK - Full RB)

Coupling: DG

Coupling: DC

input Z: 50 0
Cor CCorr RCal
Freq Ref: Int (S)
NFE: Adaptive

Input Z: 50 0
Cor CCorr RCal
Freq Ref: Int (S)
NFE: Adaptive

Sep 24, 2024
PM

#Atten: 30 dB PNO: Best Wide Avg Type: Power (RMS)
Preamp: Off off Avg|Hold: 10/10
W Path: Standard Trig: Free Run

Sig Track: Off

Mkr1 3.699 699 6 GHz
Ref Level 25.00 dBm

#Video BW 1.8 MHz* Stop 3.6997000 GHz|
#Sweep 500 ms (1001 pts)

#Atten: 30 dB - Avg Type: Power (RMS)
Preamp: Off Avg|Hold: 10710
W Path- Standard Trig: Free Run
Sig Track: OFf
Mkr1 3.697 05 GHz

Ref Level 25.00 dBm -29.125 dBm

#Video BW 3.0 MHz"
#Sweep 500 ms (1001 pts)

Span
400.000000 kHz

Swept Span
Zero Span

Start Freq
3.699300000
Stop Freq
3.699700000

AUTO TUNE

Signal Track
(Span Zoom)
On
off

Span
41.5200000 MHz

Swept Span
Zero Span

Full Span
Start Freq
3.688000000 GHz

(Span Zoom)
On
Off
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@ clement

Spectrum Analyzer 1 +
Swept SA
KEYSIGHT |mput:RF Input Z- 50 0 #Atten: 30 dB PNO- Fast Avg Type: Power (RMS)
i > [Coupling. DC Corr CCorr RCal Preamp: Off AvglHold: 10110
Align: Auto Freq Ref: Int (S) W Path: Standard Trig: Free Run
NFE: Adaptive Sig Track: Off AN

1 Spectum Mkr1 3.983 65 GHz
Scale/Div 10 dB Ref Level 25.00 dBm -25.048 dBm

Span
41.5200000 MHz

Swept Span
Zero Span

Start Freq
3.950480000
Stop Freq
3.992000000

AUTO TUNE

CF Step
4.152000 MHz

Auto
Man

Signal Track
(Span Zoom)
On
off

Start 3.95048 GHz #Video BW 3.0 MHz* Stop 3.99200 GHz|
#Res BW 1.0 MHz #Sweep 500 ms (1001 pts)

Spectrum Analyzer 1
wept SA

KEYSIGHT |lnput:RF Input Z: 50 0 #Atten: 30 dB PNO: Best Wide Avg Type: Power (RMS)
i . |Coupling. DC Corr CCorr RCal Preamp: Off off AvglHold: 10110
Align: Auto Freq Ref: Int (S) W Path- Standard Trig: Free Run
NFE: Adaptive Sig Track: OF
Span

1 Spactrum Mkr1 3.980 257 45 GHz 490.000000 Kz
Scale/Div 10 dB Ref Level 25.00 dBm -28.424 dBm|lemc i span
Zero Span

Full Span
Start Freq
3.980255000 GHz

(Span Zoom)
On
Off

Start 3.9802550 GHz #Video BW 1.5 MHz" Stop 3.9807450 GHz
#Res BW 510 kHz #Sweep 500 ms (1001 pts)

a9~ 2T
Plot 7-270. Upper ACP Plot (NR Band n77 C-Band - 60MHz DFT-s-OFDM QPSK - Full RB)
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@ clement

Spectrum Analyzer 1 +
Swept SA

KEYSIGHT _finputRF
RL o
1 Spectum

Scale/Div 10 dB

Align: Auto

Start 3.981300 GHz
#Res BW 620 kHz

ol ?
Plot 7-271. Upper ACP Plot (NR Band n77 C-Band - 60MHz DFT-s-OFDM QPSK - Full RB)

Spectrum Analyzer 1
Swept SA

KEYSIGHT |lnput RF

RL = lalign: Auto

Scale/Div 10 dB

Start 3.985500 GHz
#Res BW 1.0 MHz

o )[?

Plot 7-272. Upper ACP Plot (NR Band n77 C-Band - 60MHz DFT-s-OFDM QPSK

Coupling: DG

Coupling: DC

input Z: 50 0
Cor CCorr RCal
Freq Ref: Int (S)
NFE: Adaptive

Sep 24, 2024
4:47:17 PM

Input Z: 50 0
Corr CCorr RCal
Freq Ref: Int (S)
NFE: Adaptive

Sep 24, 2024
44741 PM

#Atten: 30 dB
Preamp: Off

W Path: Standard

Ref Level 25.00 dBm

PNO: Best Wide Avg Type: Power (RMS)
Avg|Hold: 10110
Trig: Free Run

Sig Track: Off

Mkr1 3.983 421 6 GHz
-26.987 dBm

Span
3.40000000 MHz

Swept Span
Zero Span

Start Freq

3.981300000
Stop Freq
3.984700000

AUTO TUNE

#Video BW 1.8 MHz*

#Atten: 30 dB
Preamp: Off
W Path: Standard
Sig Track: Off

Ref Level 25.00 dBm

#Video BW 3.0 MHz*

CF Step
340.000 kHz

Auto
Man

Signal Track
(Span Zoom)
On
off

Stop 3.984700 GHz]|
#Sweep 500 ms (1001 pts)

Frequency

Avg Type: Power (RMS) 2
AvglHold: 10/10
Trig: Free Run 3.988750000

Span

Mkr1 3.989 354 5 GHz|| & 21000000 Mt

Swept Span
Zero Span

3.985500000

Stop Freq
3.992000000

| AUTOTUNE ‘

650.000 kHz

Auto
Man

Signal Track
(Span Zoom)
On
Off

Stop 3.992000 GHz|
#Sweep 500 ms (1001 pts)

Center Frequency

- Full RB)
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@ clement

Spectrum Analyzer 1 +
Swept SA

KEYSIGHT |input RF

il Coupling: DG

Align: Auto

input Z: 50 0
Cor CCorr RCal
Freq Ref: Int (S)
NFE: Adaptive

#Atten: 30 dB PNO: Fast Avg Type: Power (RMS)
Preamp: Off Avg|Hold: 10/10
W Path: Standard Trig: Free Run

Sig Track: Off

1 Spectum

Scale/Div 10 dB

Start 3.688000 GHz
#Res BW 1.0 MHz

Spectrum Analyzer 1
wept SA

KEYSIGHT |nputRF Input Z: 50 0
Coupling: DC Corr CCorr RCal

Align: Auto Freq Ref: Int (S)

NFE: Adaptive

RL s

1 Spectrum

Scale/Div 10 dB

Start 3.695255 GHz
#Res BW 510 kHz

] Sep 24, 2024
“) (s - ? ti1622206 PM

alsl ek
Plot 7-273. Lower ACP Plot (NR Band n77 C-Band - 70MHz CP-OFDM QPSK - Full RB)

#Atten: 30 dB
Preamp: Off
W Path: Standard

Ref Level 25.00 dBm

#Video BW 3.0 MHz*

Sig Track: OFf

Ref Level 25.00 dBm

#Video BW 1.5 MHz*

Plot 7-274. Lower ACP Plot (NR Band n77 C-Band - 70MHz CP-OFDM QPSK — Full RB)

PNO: Best Wide

——— Span
Mkr1 3.694 461 0 GHz{l &' 000000 iz

Swept Span
Zero Span

Start Freq
3.688000000
Stop Freq
3.694500000

AUTO TUNE

CF Step
650.000 kHz

Auto
Man

Signal Track
(Span Zoom)
On
off

Stop 3.694500 GHz|
#Sweep 500 ms (1001 pts)

| Y ® 7
maa LEI A

Avg Type: Power (RMS)
Avg|Hold: 10710
Trig: Free Run

Span
Mkr1 3.698 717 08 GHz|| 40000000 e
-29.560 dBm
Swept Span

Zero Span

Full Span
Start Freq
3.695255000 GHz

(Span Zoom)
On
Off

#Sweep 500 ms (1001 pts)
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@ clement

Spectrum Analyzer 1 +
Swept SA

KEYSIGHT |Input:RF input Z: 50 0 #Atten: 30 dB PNO: Best Wide Avg Type: Power (RMS)
i > [Coupling. DC Cor CCorr RCal Preamp: Off off Avg|Hold: 10/10
Align: Auto Freq Ref: Int (S) W Path: Standard Trig: Free Run
NFE: Adaptive Sig Track: Off

1 Spectum Mkr1 3.699 648 2 GHz
Scale/Div 10 dB Ref Level 25.00 dBm -27.485 dBm

Span
300.000000 kHz

Swept Span
Zero Span

Start Freq
3.699350000
Stop Freq
3.699650000

AUTO TUNE

Signal Track
(Span Zoom)
On
off

Start 3.6993500 GHz #Video BW 2.2 MHz* Stop 3.6996500 GHz|
#Res BW 680 kHz #Sweep 500 ms (1001 pts)

el k=5

Spectrum Analyzer 1 +
wept SA

KEYSIGHT |lnput:RF Input Z: 50 0 #Atten: 30 dB PNO: Fast Avg Type: Power (RMS)
i . |Coupling. DC Corr CCorr RCal Preamp: Off Avg|Hold: 10710
Align: Auto Freq Ref: Int (S) W Path: Standard Trig: Free Run
NFE: Adaptive Sig Track: Off

1 Spectrum Mkr1 3.698 881 0 GHz{} ¢ co00000 iz

Scale/Div 10 dB Ref Level 25.00 dBm -26.397 dBm

Swept Span
Zero Span

Full Span
Start Freq
3.688000000 GHz

(Span Zoom)
On
Off

Start 3.68800 GHz #Video BW 3.0 MHz"
#Res BW 1.0 MHz #Sweep 500 ms (1001 pts)

O O [P
Plot 7-276. Lower ACP Plot (NR Band n77 C-Band - 70MHz CP-OFDM QPSK - Full RB)
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@ clement

Spectrum Analyzer 1 +
Swept SA
KEYSIGHT |mput:RF Input Z- 50 0 #Atten: 30 dB PNO- Fast Avg Type: Power (RMS)
i > [Coupling. DC Corr CCorr RCal Preamp: Off AvglHold: 10110
Align: Auto Freq Ref: Int (S) W Path: Standard Trig: Free Run
NFE: Adaptive Sig Track: Off
Span

1 Spectrum Mkr1 3.981 072 5 GHz{] ¢ co00000 Mtz
Scale/Div 10 dB Ref Level 25.00 dBm Swept Span
Zero Span

Start Freq
3.945500000
Stop Freq
3.992000000

AUTO TUNE

CF Step
4.650000 MHz

Auto
Man

Signal Track
(Span Zoom)
On
off

Start 3.94550 GHz #Video BW 3.0 MHz* Stop 3.99200 GHz|
#Res BW 1.0 MHz #Sweep 500 ms (1001 pts)

O C 2
Plot 7-277. Upper ACP Plot (NR Band n77 C-Band - 70MHz CP-OFDM QPSK - Full RB)

Spectrum Analyzer 1 +
wept SA

KEYSIGHT |lnput:RF Input Z: 50 0 #Atten: 30 dB PNO: Best Wide Avg Type: Power (RMS)
i . |Coupling. DC Corr CCorr RCal Preamp: Off off AvglHold: 10110
Align: Auto Freq Ref: Int (S) W Path- Standard Trig: Free Run
NFE: Adaptive Sig Track: OF
Span

1 Spactrum Mkr1 3.980 350 3 GHz 300.000000 kHz
Scale/Div 10 dB Ref Level 25.00 dBm -25.658 dBm|fem'c i son
Zero Span

Full Span
Start Freq
3.980350000 GHz

(Span Zoom)
On
Off

Start 3.9803500 GHz #Video BW 2.2 MHz" Stop 3.9806500 GHz|
#Res BW 680 kHz #Sweep 500 ms (1001 pts)

Sep 24, 2024
a2

Plot 7-278. Upper ACP Plot (NR Band n77 C-Band - 70MHz CP-OFDM QPSK - Full RB)
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@ clement

Spectrum Analyzer 1 +
Swept SA

KEYSIGHT _lnput: RF
RL >

Align: Auto

Scale/Div 10 dB

Start 3.981255 GHz
#Res BW §10 kHz

Spectrum Analyzer 1
Swept SA

KEYSIGHT nput RF

RL ]
1 Spectrum

Scale/Div 10 dB

Align: Auto

Start 3.985500 GHz
#Res BW 1.0 MHz

D cl?

Coupling: DC

Coupling: DC

Input Z:50
Corr CCorr RCal
Freq Ref- Int (S)
NFE: Adaptive

ep 24, 2024
4:54:13 PM

InputZ:50 0
Corr CCorr RCal
Freq Ref: Int (S)
NFE: Adaptive

Sep 24, 2024
4:54:37 PM

#Atten: 30 dB
Preamp: Off
W Path: Standard

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Level 25.00 dBm

#Video BW 1.5 MHz"

#Atten: 30 dB
Preamp: Off
W Path: Standard

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Level 25.00 dBm

#Video BW 3.0 MHz"

Avg Type: Power (RMS)
Avg|Hold: 10110

Trig: Free Run A

AN

Mkr1 3.981 387 62 GHz

=27

Avg Type: Power (RMS)
AvglHold: 1040
Trig: Free Run

A

Mkr1 3.985 649 5 GHz
-25.873 dBm

Stop 3.992000 GHz|
#Sweep 500 ms (1001 pts)

3.49000000 MHz

Swept Span
Zero Span

349.000 kHz

Auto
Man

Center Frequency

Settings
98875000

Span
650000000 MHz

Swept Span
Zero Span

Full Span
985500001

Start Freq

Stop Freq
3.992000000 GHz

CF Step
6850.000 kHz

Auto
Man

Signal Track
(Span Zoom)
On
Off

Plot 7-280. Upper ACP Plot (NR Band n77 C-Band - 70MHz CP-OFDM QPSK - Full RB)
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@ clement

Spectrum Analyzer 1
Swept SA

KEYSIGHT
RL -

Scale/Div 10 dB

Start 3.688000 GHz
#Res BW 1.0 MHz

Spectrum Analyzer 1
Swept SA

KEYSIGHT
RL -
1 Spectrum
Scale/Div 10 dB

Start 3.695255 GHz
#Res BW 510 kHz

Inp!
Coupling: DC
Align: Auto

Inp!

Coupling: DG
Align: Auto

+

F Input Z: 50 0
Comr CCorr RCal
Freq Ref: Int (S)
NFE: Adaptive

#Aiten: 30 dB
Preamp: Off
W Path: Standard

Ref Level 25.00 dBm

#Video BW 3.0 MHz*

Sep 24, 2024
5:09:03 PM

+

F input Z: 50 0
Corr CCorr RCal
Freq Ref: Int (S)
NFE: Adaptive

#Atten: 30 dB
Preamp: Off
W Path: Standard

Ref Level 25.00 dBm

#Video BW 1.5 MHz*

PNO: Fast

Sig Track: Off

PNO: Best Wide

Sig Track: Off

Frequency

Avg Type: Power (RMS) 23 4
Avg|Hold: 10710
Trig: Free Run

Center Frequency
A 3.691250000

A
Span

Mkr1 3.693 453 5 GHz|| & 21050000 Mt

‘Swept Span
Zero Span

650.000 kHz

Auto
Man

Avg Type: Power (RMS) 2
Avg|Hold: 10110
Trig: Free Run

Center Frequency
A 3.697000000

Mkr1 3.698 741 51 GHz
-30.397 dBm

3.49000000 MHz

‘Swept Span
Zero Span

Start Freq
3.695255000

| AUTOTUNE

Stop Freq
698745000

CF Step
349.000 kHz

Auto
Man

Signal Track
(Span Zoom)
On
Off

Stop 3.698745 GHz|
#Sweep 500 ms (1001 pts)
| Y ® A
il ]| 3] A

Full Span

Plot 7-282. Lower ACP Plot (NR Band n77 C-Band - 80MHz DFT-s-OFDM /2 BPSK - Full RB)
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7.5 Peak-Average Ratio
27.50(K)(4), §27.50())(4);

Test Overview and Limit

A peak to average ratio measurement is performed at the conducted port of the EUT. The spectrum analyzers
Complementary Cumulative Distribution Function (CCDF) measurement profile is used to determine the largest
deviation between the average and the peak power of the EUT in a given bandwidth. The CCDF curve shows
how much time the peak waveform spends at or above a given average power level. The percent of time the
signal spends at or above the level defines the probability for that particular power level. All ports were tested and
only the worst case data were reported.

The peak to average power ratio (PAPR) of the equipment shall not exceed 13 dB for more than 0.1% of
the time.

Test Procedure Used

KDB 971168 D01 v03r01 — Section 5.7.1

Test Settings

1. The signal analyzer's CCDF measurement profile is enabled

2. Frequency = carrier center frequency

3. Measurement BW = OBW or specified reference bandwidth

4. The signal analyzer was set to collect one million samples to generate the CCDF curve

5. The measurement interval was set depending on the type of signal analyzed. For continuous signals (>98%
duty cycle), the measurement interval was set to 1ms. For burst transmissions, the spectrum analyzer is
set to use an internal “RF Burst” trigger that is synced with an incoming pulse and the measurement interval
is set to less than the duration of the “on time” of one burst to ensure that energy is only captured during a
time in which the transmitter is operating at maximum power

Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

Communication Tester

Spectrum Analyzer

EUT

Figure 7-7. LTE Test Instrument & Measurement Setup

Spectrum Analyzer EUT

Figure 7-8. FR1 Test Instrument & Measurement Setup
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Plot 7-307. PAR Plot (NR Band n77 DoD-Band - 10MHz DFT-s-OFDM 16-QAM - Full RB)
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Plot 7-343. PAR Plot (NR Band n77 DoD-Band - 70MHz DFT-s-OFDM 64-QAM - Full RB)
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Plot 7-344. PAR Plot (NR Band n77 DoD-Band - 70MHz DFT-s-OFDM 256-QAM - Full RB)
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Plot 7-345. PAR Plot (NR Band n77 DoD-Band - 80MHz DFT-s-OFDM /2 BPSK - Full RB)
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Plot 7-346. PAR Plot (NR Band n77 DoD-Band - 80MHz DFT-s-OFDM QPSK - Full RB)
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