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7.6 Peak-Average Ratio

Test Overview

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.

The peak-to-average power ratio (PAPR) of the transmitter output power must not exceed 13 dB.

Test Procedure Used

ANSI C63.26-2015 — Section 5.2.3.4

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.

b Fe EUT

Figure 7-5. Test Instrument & Measurement Setup
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N PCTEST’

Proud to be part of @ element

' Keysight Spectrum Analyzer - Power Stat CCOF
CORREC | SENSE:INT] [ ALIGN AUTO  [02:29:43 AM Apr02, 2022
Center Freq: 1.882500000 GHz Radio Std: None Frequency
s 1rig: Free Run Counts:1.91 M/2.00 Mpt
#IFGain:Low #Atten: 36 dB

100 % Gaussian
‘0

\ Center Freq
. 1.882500000 GHz

Average Power

23.90 dBm
49.37 % at 0dB

10.0% 2.40 dB
1.0% 416 dB
0.1% 4.88 dB
0.01 % 5.09dB
0.001% 5.22dB
0.0001 % 5.31dB

Peak 5.33dB
29.23 dBm

CF Step

Freq Offset
\ 0 Hz

0, ‘
0.0001 % 0dB

Info BW 15.000 MHz

STATUS

Plot 7-221. PAR Plot (LTE Band 25/2 - 15MHz QPSK - Full RB )

IMEG

. Keysight Spectrum Analyzer - Power Stat CCDF
CORREC | SENSE:INT] [ ALIGN AUTO  [02:30:02 AM Apr02, 2022
Center Freq: 1.882500000 GHz Radio Std: None Frequency
—— 1rig: Free Run Counts:2.00 M/2.00 Mpt
#FGain:Low #Atten: 36 dB

Gaussian

Average Power
100 %

Center Freq
1.882500000 GHz

19.90 dBm
41.42 % at 0dB

10.0 % 3.20dB
1.0 % 5.52dB
0.1% 6.69 dB
0.01 % 7.51dB
0.001% 8.04dB
0.0001 % 8.36dB

Peak 8.47 dB
28.37 dBm

0,
0.0001 % 0dB

Info BW 15.000 MHz

IMSG STATUS

Plot 7-222. PAR Plot (LTE Band 25/2 - 15MHz 256-QAM - Full RB )
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N PCTEST’

Proud to be part of @ element

' Keysight Spectrum Analyzer - Power Stat CCOF
CORREC | SENSE:INT] [ ALIGN AUTO  [02:30:25 AM Apr02, 2022
Center Freq: 1.882500000 GHz Radio Std: None Frequency
s 1rig: Free Run Counts:1.88 M/2.00 Mpt
#IFGain:Low #Atten: 36 dB

Gaussian

Average Power
100 %

Center Freq
1.882500000 GHz

23.90 dBm
48.93 % at 0dB

10.0% 2.31dB
1.0% 4.00dB
0.1% 483 dB
0.01 % 5.17 dB
0.001% 5.38dB
0.0001 % 5.52dB

Peak 5.53dB
29.43 dBm

CF Step

Freq Offset
0 Hz

0,
0.0001 % 0dB

Info BW 10.000 MHz

STATUS

Plot 7-223. PAR Plot (LTE Band 25/2 - 10MHz QPSK - Full RB)

IMEG

. Keysight Spectrum Analyzer - Power Stat CCDF
CORREC | SENSE:INT] [ ALIGN AUTO  [02:30:39 AM Apr02, 2022
Center Freq: 1.882500000 GHz Radio Std: None Frequency
—— 1rig: Free Run Counts:1.91 M/2.00 Mpt
#FGain:Low #Atten: 36 dB

Gaussian

Average Power
100 %

Center Freq
1.882500000 GHz

19.94 dBm
4217 % at 0dB

10.0 % 3.11dB
1.0 % 5.37dB
0.1% 6.70 dB
0.01 % 7.56 dB
0.001% 8.11dB
0.0001 % 8.56dB

Peak 8.59 dB
28.53 dBm

0,
0.0001 % 0dB

Info BW 10.000 MHz

IMSG STATUS

Plot 7-224. PAR Plot (LTE Band 25/2 - 10MHz 256-QAM - Full RB)
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N PCTEST’

Proud to be part of @ element

' Keysight Spectrum Analyzer - Power Stat CCOF
CORREC | SENSE:INT] [ ALIGN AUTO  [02:31:03 AM Apr02, 2022
Center Freq: 1.882500000 GHz Radio Std: None Frequency
s 1rig: Free Run Counts:1.98 M/2.00 Mpt
#IFGain:Low #Atten: 36 dB

Gaussian

Average Power
100 %

Center Freq
1.882500000 GHz

23.97 dBm
50.52 % at 0dB

10.0% 2.33dB
1.0% 3.93dB
0.1% 472 dB
0.01 % 498 dB
0.001% 5.11dB
0.0001 % 5.26dB

Peak 5.33dB
29.30 dBm

CF Step

Freq Offset
0 Hz

0,
0.0001 % 0dB

Info BW 5.0000 MHz

STATUS

Plot 7-225. PAR Plot (LTE Band 25/2 - 5MHz QPSK - Full RB)

IMEG

. Keysight Spectrum Analyzer - Power Stat CCDF
CORREC | SENSE:INT] [ ALIGN AUTO  [02:31:19 AM Apr02, 2022
Center Freq: 1.882500000 GHz Radio Std: None Frequency
—— 1rig: Free Run Counts:1.98 M/2.00 Mpt
#FGain:Low #Atten: 36 dB

Gaussian

Average Power
100 %

Center Freq
1.882500000 GHz

19.97 dBm
42.63 % at 0dB

10.0 % 3.07 dB
1.0 % 5.37dB
0.1% 6.69 dB
0.01 % 7.55dB
0.001% 8.01dB
0.0001 % 8.45dB

Peak 8.48 dB
28.45 dBm

0,
0.0001 % 0dB

Info BW 5.0000 MHz

IMSG STATUS

Plot 7-226. PAR Plot (LTE Band 25/2 - 5MHz 256-QAM - Full RB)
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N PCTEST’

Proud to be part of @ element

o Keysight Spectrum Analyzer - Power Stat CCDF

CORREC | SENSE:INT] [ ALIGN AUTO  [02:32:11 AM Apr02, 2022
Average Power
23.89 dBm

s 1rig: Free Run Counts:2.00 M/2.00 Mpt
#IFGain:Low #Atten: 36 dB

100 % Gaussian
‘0

Center Freq
1.882500000 GHz

Center Freq: 1.882500000 GHz Radio Std: None Frequency
49.46 % at 0dB

10.0% 2.42 dB
1.0% 3.98 dB

01%  4.72dB CESIEn

0.01 % 492 dB
0.001% 5.08dB
0.0001 % 5.17dB

Peak 5.22dB
29.11 dBm

Freq Offset
0 Hz

0,
0.0001 % 0dB

Info BW 3.0000 MHz

STATUS

Plot 7-227. PAR Plot (LTE Band 25/2 - 3MHz QPSK - Full RB)

IMEG

' Keysight Spectrum Analyzer - Power Stat CCDF B
AL RE 1502 AC | SENSE:INT| [ ALIGNAUTO  [02:32:30 AM Apr02, 2022
Center Freq: 1.882500000 GHz Radio Std: None Frequency
—»— Trig: Free Run Counts:2.00 M/2.00 Mpt
#|IFGain:Low #Atten: 36 dB

Average Power Gaussian
100 % :

19.89 dBm | - Center Freq

1.882500000 GHz
41.79 % at 0dB

10.0 % 3.15dB
1.0% 5.40 dB
01% 6.73 dB
0.01% 7.51dB
0.001% 8.09dB FreqOffset
0.0001% 8.41dB I { 0Hz

Peak 8.45dB
28.34 dBm

o7 L L
0.0001 % 0dB
Info BW 3.0000 MHz

IM SG STATUS

Plot 7-228. PAR Plot (LTE Band 25/2 - 3MHz 256-QAM - Full RB)
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N PCTEST’

Proud to be part of @ element

= Keysight Spectrum Analyzer - Power Stat CCDF

—»—- T1rig: Free Run

#FGain:Low

Average Power

23.95 dBm
50.56 % at 0dB

2.51dB
3.91dB
4.60 dB
4.89 dB
5.08 dB
5.20 dB

5.26 dB
29.21 dBm

10.0 %
1.0%
0.1%
0.01 %
0.001 %
0.0001 %
Peak

0.0001 %

IMSG

SENSE:INT| ALIGN AUTO ‘02‘33:22 AM Apr02, 2022

| |
Center Freq: 1.882500000 GHz Radio Std: None
Counts:2.00 M/2.00 Mpt
#Atten: 36 dB

Gaussian

0dB
Info BW 1.4000 MHz

STATUS

Frequency

Center Freq
1.882500000 GHz

Plot 7-229. PAR Plot (LTE Band 25/2 - 1.4MHz QPSK - Full RB)

. Keysight Spectrum Analyzer - Power Stat CCDF

RL RF [soq ac |

—»— Trig: Free Run

#FGain:Low

Average Power

19.96 dBm
42.22 % at 0dB

3.25dB
5.38 dB
6.65 dB
7.46 dB
8.00dB
8.18 dB

8.21dB
28.17 dBm

10.0 %
1.0%
0.1%
0.01 %
0.001 %
0.0001 %
Peak

0.0001 %'

100 %

SENSE:INT]| [ ALIGN AUTO

[02:33:41 AM Apr02, 2022

Center Freq: 1.882500000 GHz Radio Std: None
Counts:2.00 M/2.00 Mpt
#Atten: 36 dB

Gaussian

0.001 %}

0dB
Info BW 1.4000 MHz

IMSG

STATUS

Frequency

Center Freq
1.882500000 GHz

Freq Offset
0 Hz

Plot 7-230. PAR Plot (LTE Band 25/2 - 1.4MHz 256-QAM - Full RB)
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N PCTEST’

Proud to be part of @ element

NR Band n25 - Ant A

Auln

Man
Freq Offset
o Hz

Ao
Man

Freq Offset
O Hz
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N PCTEST’

Proud to be part of @ element

1.B82500000 GHz

CF Step
20, MHz
Auln
Man
Freq Offset
o Hz

Aulo

Man
Freq Offset
0 Hz

- ? * W .-:: _d ‘
Plot 7-234. PAR Plot (NR Band n25 - 30.0MHz DFT-s-OFDM BPSK - Full RB)
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