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Trig: Free Run
aAtion: 36
Mkr1

Ref 25.00 dBm
te TPass

Span 37.50 MHz

Center 1.78000 GHz
#Res BW 150 kHz #VBW 510 kHz Sweep 1.000 ms (1001 pts),

Plot 7-269. Upper Band Edge Plot (NR Band n66 - 15.0MHz DFT-s OFDM m/2 BPSK - Full RB Configuration)
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= Trig: FreeRun
sAnan: 35 B

Ref 25.00 dBm
Trace TPa

Span 4,000 MHz
Sweep 1.000 ms (1001 pts),

Center 1.783000 GHz
#Res BW 1.0 MHz SYBIN 3.0 Wiz

Plot 7-270. Upper Extended Band Edge Plot (NR Band n66 - 15.0MHz DFT-s OFDM m/2 BPSK - Full RB Configuration)
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vy Type: RMS
Trig: Free Run
aAtion: 36

Ref 25.00 dBm
ce TPass

Span 25.00 MHz|
Sweep 1.200 ms {1001 pts)

Center 1.71000 GHz

#Res BW 100 kHz #VBW 300 kHz

Plot 7-271. Lower Band Edge Plot (NR Band n66 - 10.0MHz DFT-s OFDM /2 BPSK - Full RB Configuration)
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[ eran tpeciam mafans - Cranl Pt

‘Center Freq: 1705000000 GHz Rasio St None
Trig: Free Run AvgiHold: 100100
A Gair Lo anan: 35 B Radio Davics: BTS

Ref 30.00 dBm

Average

#VBW 300 kHz

Channel Power Power Spectral Density

-75.29 dBm mz

-15.29 dBm /1 MHz

Plot 7-272. Lower Extended Band Edge Plot (NR Band n66 - 10.0MHz DFT-s OFDM /2 BPSK - Full RB Configuration)
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vy Type: RMS
Trig: Free Run
aAtion: 36

Ref 25.00 dBm
te TPass

Span 25.00 MHz|
Sweep 1.200 ms {1001 pts)

Center 1.78000 GHz
#Res BW 100 kHz #VBW 300 kHz

Plot 7-273. Upper Band Edge Plot (NR Band n66 - 10.0MHz DFT-s OFDM m/2 BPSK - Full RB Configuration)

El=

[ eran tpeciam mafans - Cranl Pt

Center Freq: 1781000000 GHz Rasio St None
= Trig: Free Run AvgiHold: 100100
A Gair Lo #Atan: 36 dB Radio Davics: BTS

Ref 30.00 dBm

Average

#VBW 300 kHz

Channel Power Power Spectral Density

-78.73 dBm mz

-18.73 dBm /1 MHz

Plot 7-274. Upper Extended Band Edge Plot (NR Band n66 - 10.0MHz DFT-s OFDM m/2 BPSK - Full RB Configuration)
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Ref 25.00 dBm
ce TPass

Center 1.710000 GHz
#Res BW 51 kHz

vy Type: RMS

Trig: Free Run
aAtion: 36

#VBW 160 kHz

Mkr1 1

Span 12.50 MHz|
Sweep 2.000 ms (1001 pts)

Plot 7-275. Lower Band Edge Plot (NR Band n66 - 5.0MHz DFT-s OFDM 1/2 BPSK - Full RB Configuration)
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AvgiHold: 100100

#VBW 160 kHz

=
TraceiDetector

11:0424 ajan 20, 2021
Rasio St None

Radio Davics: BTS

Average

Sweep 1.933 ms;

Plot 7-276. Lower Extended Band Edge Plot (NR Band n66 - 5.0MHz DFT-s OFDM /2 BPSK - Full RB Configuration)
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Ref 25.00 dBm
te TPass

Center 1.780000 GHz
#Res BW 51 kHz

vy Type: RMS

Trig: Free Run
aAtion: 36

#VBW 160 kHz

Mkr1 1

Span 12.50 MHz|
Sweep 2.000 ms (1001 pts)

Plot 7-277. Upper Band Edge Plot (NR Band n66 - 5.0MHz DFT-s OFDM m/2 BPSK - Full RB Configuration)
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-82.35 dBm mz
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Trig: Free Ru
anan: 35 B

1781000000 GHz
n AvgiHold: 100100

#VBW 160 kHz

=
TraceiDetector

11234204 ajan 20, 2021
Rasio St None

Radio Davics: BTS

Average

Sweep 1.933 ms;

Plot 7-278. Upper Extended Band Edge Plot (NR Band n66 - 5.0MHz DFT-s OFDM m/2 BPSK - Full RB Configuration)
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NR Band n12

Ref 25.00 dBm
Trace TPass

Center 698.00 MHz
#Res BW 150 kHz

#Avg Type: RMS
Trig: Fres Run
#htien: 36 48

#VBW 470 kHz

Mkr1 69!

Span 36.00 MHz
Sweep 1.000 ms (1001 pts)

[Ty e ——

Ref 25.00 dBm
Trace TFa

Center 716.00 MHz
#Res BW 150 kHz

HAvg Type: RMS
Trig: FreeRun
sAnan: 35 B

BVBW 470 kHzZ

Span 36,00 MHz
Sweep 1.000 ms {1001 pts),

Plot 7-280. Upper Band Edge Plot (NR Band n12 - 15.0MHz DFT-s OFDM QPSK- Full RB Configuration)
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#Avg Type: RMS
Trig: Frea Run AvgiHold: 1001100
#Anen: 36 48

Ref 25.00 dBm
& TFass

Center 698.00 MHz
#Res BW 100 kHz #VBW 300 kHz"

034823 PP o 15, 2031

Span 25.00 MHz

Sweep 1.200 ms (1001 pts)

Plot 7-281. Lower Band Edge Plot (NR Band n12 - 10.0MHz DFT-s OFDM QPSK- Full RB Configuration)

#Avg Type: RMS
Trig: Fres Run
#Anen: 36 48

Center 716.00 MHz
#Res BW 100 kHz #VBW 300 kHz

Span 25.00 MHz
Sweep 1.200 ms (1001 pts)

Plot 7-282. Upper Band Edge Plot (NR Band n12 - 10.0MHz DFT-s OFDM m/2 BPSK - Full RB Configuration)
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#Avg Type: RMS

Trig: Fres Run
#Anen: 36 48

Ref 25.00 dBm
& TFass

Center 608.000 MHz Span 12.50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

Plot 7-283. Lower Band Edge Plot (NR Band n12 - 5.0MHz DFT-s OFDM QPSK- Full RB Configuration)
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Trig: Free Run
aAtion: 36

Ref 25.00 dBm
te TPass

Center 716.000 MHz Span 12.50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts),

Plot 7-284. Upper Band Edge Plot (NR Band n12 - 5.0MHz DFT-s OFDM /2 BPSK - Full RB Configuration)
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Ref 25.00 dBm
T8 TPa

Center 663.00 MHz
#Res BW 200 kHz

PND: Fast
IFGaindLow

Trig: Free Run
aAtion: 36

#VBW 620 kHz

Freguency

S
Auto Tune|
Center Freq|
663.000000 MHz|
Start Freq)|
636.000000 MHz|

Span 50.00 MHz

Sweep 1.000 ms {1001 pts)

Center 698.00 MHz
#Res BW 200 kHz

#Avg Type: RMS
Trig: Fres Run
#Anen: 36 48

#VBW 620 kHz

Span 50.00 MHz
Sweep 1.000 ms (1001 pts)

Plot 7-286. Upper Band Edge Plot (NR Band n71 - 20.0MHz DFT-s OFDM m/2 BPSK - Full RB Configuration)
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PND: Fast -
IFGaindLow

Ref 25.00 dBm
ce TPass

Center 663.00 MHz
#Res BW 160 kHz

Trig: Free Run
aAtion: 36

#VBW 510 kHz

Span 37.50 MHz|
Sweep 1.000 ms {1001 pts)

[ e tpr e Pt S

Ref 25.00 dBm
TraEe TPa

Center 638.00 MHz
#Res BW 160 kHz

HAvg Type: RMS
Trig: FreeRun
sAnan: 35 B

BVBW 510 kHzZ

Span 37.50 MHz
Sweep 1.000 ms (1001 pts),

Plot 7-288. Upper Band Edge Plot (NR Band n71 - 15.0MHz DFT-s OFDM m/2 BPSK - Full RB Configuration)
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PHO: Fast - Trig: Free Run

IFGaindLow aAtion: 36

Ref 25.00 dBm
ce TPass

Span 25.00 MHz

Center 663.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.200 ms (1001 pts),

Plot 7-289. Lower Band Edge Plot (NR Band n71 - 10.0MHz DFT-s OFDM /2 BPSK - Full RB Configuration)

#ivg Type: AMS
Trig: Fres Run
#tien: 36 98

Ref 25.00 dBm

Span 25.00 MHz
Sweep 1.200 ms (1001 pts)

Center 698.00 MHz
#Res BW 100 kHz #VBW 300 kHz

Plot 7-290. Upper Band Edge Plot (NR Band n71 - 10.0MHz DFT-s OFDM m/2 BPSK - Full RB Configuration)
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Trig: Free Run
aAtion: 36

Ref 25.00 dBm
ce TPass

Span 12.50 MHz

Center 663.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts),

Plot 7-291. Lower Band Edge Plot (NR Band n71 - 5.0MHz DFT-s OFDM 1/2 BPSK - Full RB Configuration)

[ e tpr e Pt S
HAvg Type: RMS

Trig: FreeRun

sAnan: 35 B

Ref 25.00 dBm
TraEe TPa

Center 638,000 MHz Span 12.50 MHz |
Sweep 1,000 ms (1001 pts),

#Res BW 100 kHz #VBW 300 kHzZ

Plot 7-292. Upper Band Edge Plot (NR Band n71 - 5.0MHz DFT-s OFDM m/2 BPSK - Full RB Configuration)
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= Keysight Spectrum Analyzer - Swept SA

CORREC [ SENSE:INT] | [06:41:32 PMDec 11, 2020
#Avg Type: RMS

PNO: Wide ) Trig: Free Run
IFGain:Low Atten: 40 dB
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Freq Offset
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e ||
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Center 1.710000 GHz Span 15.00 MHz |5 i
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) |
MSG

Plot 7-293. Band Edge Plot (AWS WCDMA Mode - Low Channel)
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s Keysight Spectrum Analyzer - Channel Power
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Plot 7-294. Extended Band Edge Plot (AWS WCDMA Mode - Low Channel)
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s Keysight Spectrum Analyzer - Swept SA

CORREC [ SENSE:INT] | 06:47:12 PMDec 11, 2020
#Avg Type: RMS 4

PNO: Wide L, 179: FreeRun
IFGain:Low Atten: 40 dB

Mkr1 1.755 000 GHz
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1.765000000 GHz
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Stop Freq
1762500000 GHz
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Freq Offset
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Center 1.755000 GHz Span 15.00 MHz |5 Lin

#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
sa |

Plot 7-295. Band Edge Plot (AWS WCDMA Mode - High Channel)
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Plot 7-296. Extended Band Edge Plot (AWS WCDMA Mode - High Channel)
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7.5 Peak-Average Ratio
§27.50(d)(5)

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. All ports were tested and
only the worst case data were reported.

Test Procedure Used

KDB 971168 D01 v03r01 — Section 5.7.1

Test Settings

The signal analyzer's CCDF measurement profile is enabled
Frequency = carrier center frequency
Measurement BW = OBW or specified reference bandwidth

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

o~ wbd PR

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 e P
LTS

EUT

0

Figure 7-4. Test Instrument & Measurement Setup
Test Notes

None.
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LTE Band 4

mm KKEYSight Spectrum Analyzer - Power Stat CCDF

CORREC

#IFGain:Low

wp 1rig: Free Run

[ SENSE:INT| SOURCE OFF | [06:28:04 PMDec 08, 2020
Center Freq: 1.732500000 GHz Radio Std: None
Counts:2.00 M/2.00 Mpt

ALIGN AUTO

Frequency

#Atten: 28 dB

Average Power
100 %
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2.33dB
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5.06 dB
5.58 dB
5.78 dB
5.87 dB

5.91dB
30.37 dBm

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

0.0001 %

Gaussian

Center Freq
1732500000 GHz

0dB
Info BW 25.000 MHz

IMSG

STATUS

Plot 7-297. PAR Plot (LTE Band 4 - 20MHz QPSK - Full RB Configuration)

o Keysight Spectrum Analyzer - Power Stat CCDF

(-]

CORREC
#IFGain:Low

Average Power
100 %

23.49 dBm
44.38 % at 0dB

291dB
4.90dB
5.91dB
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30.22 dBm

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

0.001 %
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| SENSE:INT| SOURCE OFF | ALIGN AUTO [ 06:28:36 PM Dec 08, 2020
Center Freq: 1.732500000 GHz Radio Std: None
Trig: Free Run Counts:2.00 M/2.00 Mpt

#Atten: 28 dB

Frequency

Gaussian

CF Step

Freq Offset
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0dB
Info BW 25.000 MHz

STATUS

Plot 7-298. PAR Plot (LTE Band 4 - 20MHz 16-QAM - Full RB Configuration)
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. Keysight Spectrum Analyzer - Power Stat CCDF =[]
EENEE:INT‘ SOURCE OFF | ALIGN AUTO ‘Dﬁ:ZD:D] PMDec 08,2020

Frequency

Center Freq: 1.732500000 GHz Radio Std: None
—— 1rig: Free Run Counts:2.00 M/2.00 Mpt
#IFGain:Low #Atten: 28 dB

Average Power Gaussian
9 100 %

Center Freq

22.49 dBm | 1732500000 GHz
43.10 % at 0dB

10.0 % 297dB
1.0 % 5.29dB
0.1% 6.70dB
0.01 % 7.52dB
0.001% 8.04dB
0.0001 % 8.27 dB

Peak 8.36 dB
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a,
0.0001 A’OdB

Info BW 25.000 MHz
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0Hz
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Plot 7-342. PAR Plot (LTE Band 66 - 1.4MHz 16-QAM - Full RB Configuration)
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. Keysight Spectrum Analyzer - Power Stat CCDF

Average Power

23.46 dBm
43.00 % at 0dB

10.0 % 3.11dB
1.0 % 5.11dB
0.1% 6.15dB
0.01% 6.70 dB
0.001% 6.88dB
0.0001 % 6.89dB
Peak 6.89 dB

30.35dBm

CORREC | SENSE:INT\ SOURCE OFF \ ALIGN AUTO |DS:52:38 PMDec 07, 2020
Center Freq: 1.745000000 GHz Radio Std: None Frequency
Trig: Free Run Counts:2.00 M/2.00 Mpt

——
#IFGain:Low #Atten: 26 dB

Gaussian

100 %

Center Freq
1.745000000 GHz

CF Step

0,
0.0001 /BOdB

Info BW 2.0000 MHz

IMSG

STATUS

Plot 7-343. PAR Plot (LTE Band 66 - 1.4MHz 64-QAM - Full RB Configuration)

. Keysight Spectrum Analyzer - Power Stat CCDF

Average Power

20.44 dBm
42.66 % at 0dB

10.0 % 3.15dB
1.0 % 5.40 dB
0.1% 6.66 dB
0.01% 7.42 dB
0.001% 7.69dB
0.0001% 7.71dB
Peak 7.72dB

CORREC | SENSE:INT\ SOURCE OFF \ ALIGN AUTO |DS:51144 PMDec 07,2020
Center Freq: 1.745000000 GHz Radio Std: None
—» Trig: Free Run Counts:2.00 M/2.00 Mpt
#IFGain:Low #Atten: 26 dB

Frequency

100 % Gaussian
0

Center Freq
1.745000000 GHz

Freq Offset
0Hz

0.0001 /BOdB

Info BW 2.0000 MHz

STATUS

Plot 7-344. PAR Plot (LTE Band 66 - 1.4MHz 256-QAM - Full RB Configuration)
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NR Band n66

014,45 P 320 16,30
Center Freq: 1.745000000 Gz Radio Std: None
Trig: Fras Run
sanen: 36

Counts:2.00 MI2.00 Mpt
AFGainLow

Average Power

25.52 dBm
46.78 % at 0dB

1.90 dB8
3.65dB
4.27 dB
4.47 dB
4.61dB
4.68 dB
4.73 dB
30.25 dBm

0.01 %

0.001 %

0de
Info BW 20.000 MHz

Plot 7-345. PAR Plot (NR Band n66 - 20.0MHz DFT-s-OFDM 1r/2 BPSK - Full RB)

[ Vot Spscrmam Aoty - Powr ot CEOF =
o 08:15:12 330 19,20
Radio Std: Home Frequency

Center Freq: 1745000000 GHz
Trig: Free Run
#Anen: 36

Counts:2.00 MIZ00 Mpt
#EGaincLow

Average Power

24.95 dBm
46.83 % at 0dB

8 dB
4.40 dB
5.31d8
5.58 dB

577 dB
30.72 dBm

Plot 7-346. PAR Plot (NR Band n66 - 20.0MHz DFT-s-OFDM QPSK - Full RB)
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016,41 P 320 16,30

Center Freq: 1.745000000 Gz Radio Std: None

Trig: Fras Run

. Counts:2.00 MI2.00 Mpt
AFGainLow #amen: 36 4B

Average Power

24.04 dBm
44.92 % at 0dB

2.88ds

5.10dB

6.29 dB

6.71dB

6.88 dB

6.95dB

Peak 6.97 dB
31.01 dBm

0.01 %

0.001 %

*ods
Info BW 20.000 MHz

Plot 7-347. PAR Plot (NR Band n66 - 20.0MHz DFT-s-OFDM 16-QAM - Full RB)

[ Vot Spscrmam Aoty - Powr ot CEOF
T 08:16:22 P 330 19,2021

Frequency

Radio Std: Home

Center Freq: 1745000000 GHz

Trig: Free Run Counts:2.00 MIZ00 Mpt

acainion saten: 30
Average Power

23.50 dBm
44.41 % at 0dB

dB

7.34 dB
7.47 dB
7.48 dB
0.98 dBm

0.01 %

“0de
info BWW 20.000 MHz

Plot 7-348. PAR Plot (NR Band n66 - 20.0MHz DFT-s-OFDM 64-QAM - Full RB)
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Center Freq: 1.745000000 Gz
Trig: Fras Run

AFGainLow #amen: 36 4B

Average Power

21.48 dBm
44.03 % at 0dB

Peak
29.93 dBm

0.01 %

0.001 %

*ods
Info BW 20.000 MHz

Radio Std: None
Counts:2.00 MI2.00 Mpt

Plot 7-349. PAR Plot (NR Band n66 - 20.0MHz DFT-s-OFDM 256-QAM - Full RB)

[ Vot Spscrmam Aoty - Powr ot CEOF
TN

Trig: Free Run

AFGainLow #anen. 36 4B

Average Power

25.43 dBm
45.84 % at 0dB

0.01 %

0.001 %

Center Freq: 1745000000 GHz

Radio Std: Home Frequency

Counts:2.00 MIZ00 Mpt

Plot 7-350. PAR Plot (NR Band n66 - 15.0MHz DFT-s-OFDM 1r/2 BPSK - Full RB)
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Center Freq: 1.745000000 Gz Radio Std: None
= Trig- Fres Run Counts:2.00 MI2.00 Mpt
AFGainLow #amen: 36 4B

Average Power

24.99 dBm
45.01 % at 0dB

Peak 6.00 dB
30.99 dBm

0.01 %

0.001 %

Plot 7-351. PAR Plot (NR Band n66 - 15.0MHz DFT-s-OFDM QPSK - Full RB)

[ Vot Spscrmam Aoty - Powr ot CEOF
T 03:2041 #0330 29, 2021
Center Freq: 1745000000 GHz Radio Std: Home
— Trig: Free Run Counts:2.00 MIZ00 Mpt
#EGaincLow #Anen: 36 4B

Average Power

23.98 dBm
42.98 % at 0dB

3.07dB
5.11dB
6.34 dB
6.71dB
6.87 dB
6.96 dB

7.00 dB
0.98 dBm

0.01 %
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Info BW 15.000 MHz

Plot 7-352. PAR Plot (NR Band n66 - 15.0MHz DFT-s-OFDM 16-QAM - Full RB)
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