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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

EUT

4.6.3 Test Procedures

30dB pad

SPECTRUM
ANALYZER

1. Set resolution/measurement bandwidth = signal’s occupied bandwidth;

2. Set the number of counts to a value that stabilizes the measured CCDF curve;

3. Record the maximum PAPR level associated with a probability of 0.1%.
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4.6.4 TestResults
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424000+(2120.0+
428000 | 2140.0 7.81 7.77 7.79 7.78 776 | 7.76 7.82 7.77 7.80 | 7.78 7.80 7.7 7.81 7.75 7.78 7.78
429000+|2145.0+
433000 | 2165.0 773 | 7.77 7.75 7.72 7.70 | 7.75 7.75 7.72 771 | 7.72 7.76 7.72 7.73 | 7.73 7.73 7.73
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438000 | 2190.0 7.76 | 7.79 7.77 7.77 775 | 7.75 7.79 7.75 7.78 | 7.75 7.79 7.77 7.78 | 7.78 7.77 7.77

of Worst Value

KEYSIGHT nput RF

-

Coupling DC
Align Auto

QPSK

Spectrum Analyzer 4
Swept SA

Trg: Free Run
#F Gain: Low.

Center Freq; 2.130000000 GHz
Counts: 10.0 M/10.0 Mpt
Radio Std: None

+ &

Frequency

‘Spectrum Analyzer 1
Occupied BW

KEYSIGHT [Input: RF

Coupling: DC.
> ign: Auto

Average Power

10.0%
1.0%
01%
001%
0.001%
0.0001 %

‘Spectrum Analyzer 2

Power Stat CCDF
Input Z: 50 O
Corrections: OFf
Freq Ref. Int ()

44748
7.43d8
77908
79308
80208
8.04dB

Atten: 30 B

16QAM

i+

Trig: Free Run
#IF Gain: Low

Center Freq: 2 180000000 GHz
Counts: 10.0 MI10.0 Mpt
Radio Std: None

Frequency

8.05d8
54.72 dBm

0.00d8
Info BW 75.000 MHz

Jun 08, 2021

4:53:59 PM

acm?

'Spectrum Analyzer 1

Occupled BW

‘Spectrum Analyzer 2
Power Stat CCDF

KEYSIGHT Input Z 50 O

Corrections: Off
Freq Ref: Int (5)

1 Metrics.

Average Power
46,68 dBm
% at 0 dB

4.48dB
7.44d8
78248
801dB
811d8
8.15dB

820dB
54.88 dBm

]+
lon 048 7g:Fioa
#IF Gain: Low

req: 2.130000000 GHz
Sounts: 10.0 M/A0.0 Mpt
Radio Std: None

‘Spectrum Analyzer 1
Occupied BW

Power Stat CCDF

Input Z 50
Corrections: Off
FreqRef: Int (3)

2Graph

45048
7.41d8
778408
7.96dB
80408
8.08dB

81048
54.85 dBm

0.00dB

Tiig: Froo Run
#IF Gain: Low
Radio Std: None

‘Spectrum Analyzer 2

v

Info BW 50.000 MHz

Jun 09, 2021
10:41:07 AM

acm?
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BUREAU

5MHz+5MHz

Channel
Number

Peak-to-Average Power Ratio (dB)

Freq.
(MHz)

Ant. TX0

Ant. TX1

Ant. TX2

Ant. TX3

QPSK

16QAM [64QAM |256QAM

QPSK

16QAM|64QAM|256QAM|QPSK

16QAM

64QAM

256QAM|QPSK|16QAM|64QAM 256 QAM

422500+
423500

2112.5+
2117.5

7.76

7.66 7.65 7.77

7.

7 7.70 7.75 7.75

7.67

7.68

7.75 | 7.76 | 7.66 7.65 7.77

430500+
431500

2152.5+
2157.5

7.74

768 | 7.64 7.75

7.

74 7.76 | 7.77

7.66

7.68

776 | 7.74| 768 | 7.64

438500+
439500

2192.5+
2197.5

7.72

763 | 7.63 7.73

7.

74 7.75 | 7.74

7.68

7.65

776 | 7.72| 763 | 7.63

of Worst Val

ue

'Spectrum Analyzer 1

Occupied BW.

KEYSIGHT nput R

upling: DC

-

1 Metrics.

Align:

Input

Auto

Average Power

100
109
019
001%
0.001%
0.0001 %

acm?

'Spectrum Analyzer 1
BW.

Occupied

KEYSIGHT Ineut RE
Couping DC
Algn: Auto

1 Metrics.

46.63 dBm

32.86 % at 0 dB

44808
750 B
7.77d8
7.81dB
7.85dB
7.87dB

7.89dB
54.52 dBm

Jun

Spectrum

Freq

Average Power

32.67

46.86 dBm
t0dB

45308
74408
7.70dB
7.7448
776 dB
7.78dB

77848
54.64 dBm

Input
c

‘Spectrum Analyzer 2
Power Stat GCDF

7500

Corr CCorrRCal
Freq Ref: Int (5)

0.00d8

QPSK

Spectrum Analyzer 3

g Spectrum Analyzer 4.
A

‘Atten: 30 B
Preamp: Off

Trig: Free Run
HIF Gain: Low.

req: 2.115000000 G
ts: 10.0 M0.0 Mpt
Radio Std: None

Info BW 25.000 MHz

08, 2021

8:43:36 AM

Analyzer 2

Power Stat CCDF

7500
CorrRCal
o Int (5)

N 00
¥ 0o

B

64QAM

Spectrum Analyzer 4
Swept SA
Center Freq: 2115000000 GHz
Counts: 10.0 MI10.0 Mpt
Radio Std- None

M Spectrum Analyzer 3
Swept SA

Atten: 30 B
Preamp: OFf

Tng: Free Run
#F Gain: Low.

Spectrum Anal
Occupied BW
KEYSIGHT |Input RF

—» [Coupling

+

(Center Frequency
115000000 GHz

Frequency v

Settings

Align: Auto

Freq Offset
0Hz

10.0%
1.0%
01%
001%
0.001%
0.0001 %

Spectrum Analyzer 1
Occupied BW
KEYSIGHT \ppm‘ RF -
oupiing: DC
= n: Auto

Frequency v

Center Frequency

115000000 GHz 2

1 Metrics

Average Power
46.76 dBm

OHz
449408
74708
77708
7.81d8
78408

78508

78748
54.63 dBm

o m?

‘Spectrum Analyzer 2
Power Stat CCDF

Spectrum Analyzer 2
Power

3048
i CCorr R Preamp: Off
FreqRef: Int (S)

0.00dB
Info BW 25.000 MHz

Jun 08, 2021

9:16:14 AM

rStatCCOF "
Input Z: 50
Corr CCorrRCal
Freq Ref. Int (S)

B
Preamp: Off

0.00dB
Info BW 25.000 MHz

Jun 08, 2021
3:32 AM

8 Spectrum Analyzer 3
Swept SA

8 Spectrum Analyzer 3
Swept SA

16QAM

Spectrum Analyze Sa
Swept SA Frequency v -°
Con 115000000 G
Counts: 10.0 MI10.0 Mpt ELEREIEDY | s
Rado Std: None, 115000000 GHz

Trig:

#IF Gain: Low

Ma
Freq Offset
0Hz

0B

A
PN

12 8 [

256QAM

Spectrum Analyzer 4 Y
SEChN Frequency

Trg: Free Run
#IF Gain: Low

Center Freq: 2.115000000 G
Counts: 10.0 MI10.0 Mpt
Radio Std: None

Center Frequency

115000000 GH: 2
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BUREAU

CA-NC Non-Contiguous

5MHz+5MHz

Peak-to-Average Power Ratio (dB)

Channel
Number

Freq.
(MHz)

Ant. TX0

Ant. TX1

Ant. TX2 Ant. TX3

QPSK

16QAM

64QAM

256QAM|QPSK|16QAM|64QAM[256QAM

QPSK

16QAM|64QAM|256QAM (QPSK|16QAM (64QAM 256 QAM

422500+
433500

2112.5+
2167.5

8.09

7.97

7.95

8.07 8.05

8.09

8.00 | 7.95 8.04 | 8.07 | 8.01 7.96 8.07

425500+
436500

2127.5+
2182.5

8.07

8.03

7.97

8.06 8.09

8.10

8.02 | 7.95 8.07 | 8.05| 8.02 | 7.93 8.08

428500+
439500

2142.5+
2197.5

8.06

8.00

7.94

8.09 8.05

8.04

8.02 | 8.02 8.06 | 7.96 | 8.06 8.06

of Worst Value

'Spectrum Analyzer 1
led BW.

Align Auto

‘Spectrum Analyzer 2
Power Stat CCDF

Inpul Z. 50 0
Corrections: Off

Average Power

acm?

'Spectrum Analyzer 1

Occupied BW.

KEYSIGHT
-

Align.

1 Metrics.

Input RF
Coupling: DC

46.43 dBm
0dB

44308
754d8
8.10dB
8.19dB

826dB
54.69 dBm

Average Power

33.4¢

46.44 dBm
%at0dB

4.424d8
7.48dB
8.06d8
81508
8.18dB

a8
54.67 dBm

Freq Ref: Int (5)

Jun 08, 2021
3:05:14 PM

‘Spectrum Analyzer 2
Power Stat CCDF

Input Z: 50 0
Corrections: Off
Auto Freq Ref. Int (S)

N Spectrum Analyzer 3
Swept SA

‘Atten: 30 B’

v

Atten: 30 B’

Spectrum Analyzer 3
ept SA

Trig: Free Run
HIF Gain: Low.

Tng: Free Run
#F Gain: Low.

Spectrum Analyzer 4.
wept SA

Spectrum Analyzer 4.
Swept SA

r Freq 2155000000 GHz
unts: 10.0 M/10.0 Mpt
Radio Std: None

Freq Offset
oHz

e

Y ‘Spectrum Analyzer 1
d BW.

‘Center Freq: 2170000000 GHz

Counts: 10.0 MI10.0 Mpt

Radio Std: None Align

1 Metrics

Freq Offset
0Hz

20.00dB,

Average Power

46.54 dBm
t 0 dB

44708
7.47d8
80308
8.13d8
81608
8.18dB

82248
54.76 dBm

A ?

KEYSIGHT [nput RE

Coupling: DC.

Auto

Average Power

46.47 dBm
t 0 dB

44248
7.490B
8.09d8
81848
82248

82448

82508
54.72 dBm

+ 15

Center Frequency |19
0000 GHz

Frequency

Cer 00000
Counts: 10.0 MI10.0 Mpt
Radio Std: None

2Graph

0.00dB
Info BW 75.000 MHz

Jun 08, 2021
3:41:33 PM

+ &

Center Frequency
5000000 GHz

Frequency v

InputZ:500  Atien- 30 dB
Corrections: Off

Freq Ref. Int(S)

Trig: Free Run
#IF Gain: Low

enter Freq: 2155000000 GHz
Counts: 10.0 MI10.0 Mpt
Radio Std: None

00dB
info BW 75.000 MHz

8, R OO [w” []
1 ) 50 XK =
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BUREAU

Band n70
Single Carrier

25MHz

Peak-to-Average Power Ratio (dB)

Channel
Number

Freq.

(MHz) Ant. TX0

Ant. TX1 Ant. TX2

Ant. TX3

QPSK [16QAM|64QAM |256QAM

QPSK [16QAM|64QAM(256QAM| QPSK | 16QAM|64QAM

256QAM|QPSK|16QAM(64QAM 256QAM

401500 [2007.5| 7.58 | 7.58 | 7.58 7.55

758 | 759 | 7.58 7.56 7.56 | 7.58 7.58

753 | 756 | 7.58 7.57 7.54

Spectrum Plot of Worst Value

Spectrum Analyzer 4
Swept S/
er Froq 00
Counts: 10.0 M10.0 Mpt
Radio Std: None

'Specirum Analyzer 1 Spectrum Analyzer 2
Occupied BW. Power Stat CCDF
KEYSIGHT |“Dul‘RF o
ping: X
> Aign Auto

M spectrum Analyzer 3
Swept S/

Input Z )

CorrCCorrRCal  Preamp: Off

Freq Ref: nt (S)

Trig: Free Run
#IF Gain: Low

007

1 Metrics,

Average Power
45.40 dBm

04 %at 0 dB

648
6.57dB
758408
7.81d8
78748
7.890B

7.89dB

9 dBm

0.00dB
Info BW 25.000 MHz

Aug 16, 2021
8:31:39 PM

acm?

Emmiaver R
Occupied BW. Power Stat CCDF
KEYSIGHT |§Dul‘RF o
Couping: DI
> Aign Auto

Spectrum Analyzer 3
Swept SA
Aften: 30 dB
Preamp: Off

d |Spectrum Analyzer 4
Input Z 50
Corr CCorrRCal
Freq Ref: It (S

Trig: Free Run
#IF Gain: Low

(Center Freq: 2.0075000
‘Counts: 10.0 M/10.0 Mpt
Radio Std: None

1 Metrics,

Average Power
4555 dBm

37.20 % at0 dB

36608
66008

758 dB
77608
78008
78208

7.83dB

53.38 dBm

0.00dB
Info BW 25.000 MHz

Aug 17, 2021
12:26:26 AM

acm?

+ &

Genter Frequency

Frequency v
Input Z 50

Corr CCorrRCal
Freq Ref. Int(S)

Atten: 30 B
Preamp: Off

KEYSIGHT Input RE
Coupling DC

Settings.
> Aign: Auto

1 Metrics.

Average Power

6638
75948
776 6B
7.86 0B
7.96 0B

79748
53.60 dBm

0.00dB
Info BW 25.000 MHz

Spectrum Analyzer 1
Qccupied BW

KEYSIGHT ""vu;hlr'\f e
> Aign: Auto

Spectrum Analyzer 2

Frequency v s
InputZ: 50 O
CorrCComRCal
Freq Ref: Int (S)

v

Atten: 30 B
Preamp: Off

Center Frequency [P

2.007500000
1 Metrics.

Average Power

756 4B
77168
77768
78408

78508
53.52 dBm

0.00 4B
Info BW 25.000 MHz

Aug 17,
1:08:5¢

o~ m[?

4 Spectrum Analyzer 1 E NS PR spectrum Analyzer 3
Qccupied BW Power Stat CCDF Swept SA

Spectrum Analyzer 3
wept SA

16QAM

Spectrum Analyzer 4

Swept S/ + x
Center Froq: 2.007500000 GHz
C W00 Mpt
Radio Std None

Frequency v |-
Trig: Free Run
#IF Gain: Low Center Frequency

2.007500000 GHz. &

Freq Offset
0Hz

'Spectrum Analyzer 4

et + )i
Center Freq: 2.007500000 GHz
R

Frequency

Trig: Free Run
#IF Gain: Low Center Frequency

2.007500000 GHz. &

Freq Offset
0Hz
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BUREAU

CA Contiguous

5MHz+5MHz

Peak-to-Average Power

Ratio (dB)

Channel
Number

Freq.

(MHz) Ant. TX0

Ant. TX1

Ant. TX2 Ant. TX3

QPSK|16QAM|64QAM|256QAM

QPSK|16QAM|64QAM|256QAM|QPSK

16QAM|64QAM|256QAM (QPSK|16QAM (64QAM 256 QAM

399500+
400500

1997.5+

20025 | 805

7.99 | 7.98 8.06

8.05 8.07 | 8.06

799 | 7.99 8.06 |8.08 | 800 | 8.00 8.08

401000+
402000

2005.0+

2010.0 775

767 | 7.69 7.78

7.77 777 | 7.77

768 | 7.70 776 | 7.77 | 7.68 | 7.66

402500+
403500

2012.5+

2017.5 775

769 | 7.72 7.78

7.77 7.78 | 7.79

7.70 | 7.68 707 | 779 | 7.71 7.67

of Worst Va

lue

'Spectrum Analyzer 1
Channel Power
KEYSIGHT Input R
"

upling: DC
> Aign: Auto

Spectrum Analyzer 2
Occupied BW
Input Z. 50 0
Corr CCorrRCal
Freq Ref: Int (S)

|Spectrum Analyzer |Spectrum Analyzer 4

Power Stat CCDF S

‘Alten: 30 0B Tiig: Freo Run

Preamp: Off #F Gain' Low
Radio Std: None

1 Metrics.

Average Power

019
001%

8.08dB
81508
0.001% 8.18d8

0.0001 % 82008

0.00d8
Info BW 25.000 MHz

R 00 % ”
B+ %i\ (NS

'Spectrum Analyzer 1

Spectrum Analyzer2
g BW.

Spectrum Analyzer 3
Power Stat CCDF Swept SA

Spectrum Analyzer 4
Swept SA

‘Atten: 30 B
Preamp: Off

Tng: Free Run
#F Gain: Low.

Average Power
44.94 dBm

32739

100%

req 2000000000 GHz
ts: 10.0 M/0.0 Mpt

Center Freq: 2.000000000 GHz
10.0 W/10.0 Mpt

Spectrum Anal
Occupied BW
KEYSIGHT |Input RE

upling.
> aign: Auto

+ p L3

Frequency

Center Frequency
000000000 GHz

Settings

1 Metrics.

Average Power
Freq Offset
0Hz

1.0
01%
001%
0.001%
0.0001 %

20.00 dB,

Spectrum Analyzer 1

+ &

Center Frequency
000000000 GHz

Frequency v
Settings
CF Step

5.000000 MHz

Auto
Man

Freq Offset
0Hz

100%
1.0%
01%
001%
0.001%
0.0001 %

acu?

Spectrum Analyzer 2
Power Stat CCDF |

16QAM

8 Spectrum Analyzer 3 Spectrum Analyze
Swept SA Swept SA

+| 5%

Center Frequency |1
2000000000 GHz

Frequency v

Atien: 30 dB
Preamp: Off

Cente
Counts: 10.0 MI10.0 Mpt
Radio Std: None

Tig | 000000000 GHz

#IF Gain: Low

i CCorr R
FreqRef: Int (S)

Freq Offset
0Hz

76408
80008
80608
809408
81208

0.00dB
Info BW 25.000 MHz

0B

Jun 07, 2021
5:39:04 PM

A

12 8 [
256QAM

8 Spectrum Analyzer 3 Spectrum Analyzer 4
wept SA

+ &

Center Frequency
0000000 GHz

Frequency v
InputZ 500

Corr CCorrRCal
Freq Ref. Int(S)

Iatten:

3 Trg: Free Run
Preamp: O

#IF Gain: Low

ter Freq: 2.000000000 GHz.
Counts: 10.0 M/10.0 Mpt
Radio Std: None

Settings

81508
1948
821d8

82248
53.04 dBm

0.00dB
Info BW 25.000 MHz

Jun 07, 2021
6:07:45 PI
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