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ISRAEL TESTING LABORATORIES

ulobDal Lertincatons fou Lan irust

Peak to Average Power Ratio

Test Specification
FCC Part 27.50(a)(1)(B)

Test Procedure

(Temperature (22°C)/ Humidity (40%RH))
The method used is detailed in FCC KDB 971168 D03 v01

Measurements was using CCDF function for each modulation.

Test Limit

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

Test Results

JUDGEMENT: Passed

For additional information see Table 11 to Table 14 and Figure 227 to Figure 358.
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u’ Global Certifications You Can Trust

3 o
Modulation | Bandwidth C::rli)er griflr:‘etl‘l"c‘; I‘,’XP/I‘; Limit Margin
(MHz) (kHz) (MHz) (dBm) (dBm) (dB)
619.5 8.60 -4.4
15 634.5 8.64 -4.4
s 649.5 8.72 -4.3
619.5 8.59 -4.4
30 634.5 8.60 -4.4
649.5 8.56 -4.4
619.5 8.65 -4.4
15 634.5 8.56 -4.4
649.5 8.63 -4.4
619.5 8.69 -4.3
10 30 634.5 8.66 -4.3
649.5 8.57 -4.4
619.5 8.55 -4.5
60 634.5 8.61 -4.4
649.5 8.54 -4.5
619.5 8.97 -4.0
16QAM 15 634.5 8.95 13.0 4.1
649.5 8.97 -4.0
619.5 8.65 -4.4
15 30 634.5 8.62 -4.4
649.5 8.53 -4.5
619.5 8.45 -4.6
60 634.5 8.38 -4.6
649.5 8.49 -4.5
619.5 8.60 -4.4
15 634.5 8.56 -4.4
649.5 8.50 -4.5
619.5 8.45 -4.6
20 30 634.5 8.44 -4.6
649.5 8.30 -4.7
619.5 8.74 -4.3
60 634.5 8.73 -4.3
649.5 8.61 -4.4
Table 11 Test Results Peak to Average Power Ratio 16 QAM
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w’ Global Certifications You Can Trust

3 (1)
Modulation | Bandwidth C::'lrli)er l?rl::;:t:)cl; l(’)AlP/lo{ Limit Margin
(MHz) (kHz) (MHz) (dBm) (dBm) (dB)
619.5 9.06 -3.9
15 634.5 8.97 -4.0
5 649.5 8.96 -4.0
619.5 8.69 -4.3
30 634.5 8.78 -4.2
649.5 8.89 -4.1
622.0 9.13 -3.9
15 634.5 9.11 -3.9
647.0 9.06 -3.9
622.0 8.91 -4.1
10 30 634.5 8.91 -4.1
647.0 9.06 -3.9
622.0 8.72 -4.3
60 634.5 8.81 -4.2
647.0 8.95 -4.1
624.5 8.88 -4.1
64QAM 15 634.5 8.76 13.0 4.2
644.5 8.76 -4.2
624.5 8.88 -4.1
15 30 634.5 8.84 -4.2
644.5 9.00 -4.0
624.5 10.13 -2.9
60 634.5 10.05 -3.0
644.5 10.31 -2.7
627.0 9.07 -3.9
15 634.5 9.04 -4.0
642.0 8.94 -4.1
627.0 9.11 -3.9
20 30 634.5 8.96 -4.0
642.0 9.01 -4.0
627.0 8.95 -4.1
60 634.5 8.98 -4.0
642.0 9.08 -39
Table 12 Test Results Peak to Average Power Ratio 64 QAM
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u’ Global Certifications You Can Trust

3 o
Modulation | Bandwidth C::rli)er griflr:‘etl‘l"c‘; I‘,’XP/I‘; Limit Margin
(MHz) (kHz) (MHz) (dBm) (dBm) (dB)
619.5 8.52 -4.5
15 634.5 8.57 -4.4
s 649.5 8.64 -4.4
619.5 8.69 -4.3
30 634.5 8.74 -4.3
649.5 8.88 -4.1
622.0 8.73 -4.3
15 634.5 8.78 -4.2
647.0 8.90 -4.1
622.0 8.68 -4.3
10 30 634.5 8.62 -4.4
647.0 8.65 -4.4
622.0 8.71 -4.3
60 634.5 8.71 -4.3
647.0 8.75 -4.3
624.5 8.77 -4.2
256Q4M 15 634.5 8.75 13.0 43
644.5 8.73 -4.3
624.5 8.98 -4.0
15 30 634.5 9.00 -4.0
644.5 9.01 -4.0
624.5 8.89 -4.1
60 634.5 8.86 -4.1
644.5 9.01 -4.0
627.0 9.01 -4.0
15 634.5 8.96 -4.0
642.0 8.97 -4.0
627.0 8.83 -4.2
20 30 634.5 8.81 -4.2
642.0 8.85 -4.2
627.0 8.74 -4.3
60 634.5 8.67 -4.3
642.0 8.78 -4.2
Table 13 Test Results Peak to Average Power Ratio 256 QAM
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3 o
Modulation | Bandwidth C::rli)er griflr:‘etl‘l"c‘; I‘,’XP/I‘; Limit Margin

(MHz) (kHz) (MHz) (dBm) (dBm) (dB)
619.5 9.64 -3.4
15 634.5 9.66 -3.3
s 649.5 9.74 -3.3
619.5 9.82 -3.2
30 634.5 9.85 -3.2
649.5 9.92 -3.1
622.0 9.45 -3.6
15 634.5 9.41 -3.6
647.0 9.36 -3.6
622.0 9.78 -3.2
10 30 634.5 9.83 -3.2
647.0 10.11 -2.9
622.0 9.83 -3.2
60 634.5 9.78 -3.2
647.0 9.89 -3.1
624.5 9.08 -3.9
QPSK 15 634.5 9.03 13.0 4.0
644.5 9.00 -4.0
624.5 9.48 -3.5
15 30 634.5 9.53 -3.5
644.5 9.71 -3.3
624.5 9.64 -3.4
60 634.5 9.64 -3.4
644.5 9.47 -3.5
627.0 9.03 -4.0
15 634.5 8.98 -4.0
642.0 8.99 -4.0
627.0 9.46 -3.5
20 30 634.5 9.44 -3.6
642.0 9.25 -3.8
627.0 9.59 -3.4
60 634.5 9.64 -3.4
642.0 9.55 -3.5

Table 14 Test Results Peak to Average Power Ratio QPSK
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Figure 227: 16QAM 5MHz B.W; 619.5MHz, 15kHz

Figure 228: 16QAM 5MHz B.W; 634.5MHz, 15kHz
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Figure 229: 16QAM 5MHz B.W; 649.5MHz, 15kHz

Figure 230: 16QAM 5MHz B.W; 619.5MHz, 30kHz
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Figure 231: 16QAM 5MHz B.W; 634.5MHz, 30kHz

Figure 232: 16QAM 5MHz B.W; 649.5MHz, 30kHz
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Figure 233: 16QAM 10MHz B.W; 622.0MHz, 15kHz

Figure 234: 16QAM 10MHz B.W; 634.5MHz, 15kHz
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Figure 235: 16QAM 10MHz B.W; 647.0MHz, 15kHz

Figure 236: 16QAM 10MHz B.W; 622.0MHz, 30kHz
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Figure 237: 16QAM 10MHz B.W; 634.5MHz, 30kHz

Figure 238: 16QAM 10MHz B.W; 647.0MHz, 30kHz
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Figure 239: 16QAM 10MHz B.W; 622.0MHz, 60kHz

Figure 240: 16QAM 10MHz B.W; 634.5MHz, 60kHz
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Figure 241: 16QAM 10MHz B.W; 647.0MHz, 60kHz

Figure 242: 16QAM 15MHz B.W; 624.5MHz, 15kHz
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Figure 243: 16QAM 15MHz B.W; 634.5MHz, 15kHz

Figure 244: 16QAM 15MHz B.W; 644.5MHz, 15kHz
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Figure 245: 16QAM 15MHz B.W; 624.5MHz, 30kHz Figure 246: 16QAM 15MHz B.W; 634.5MHz, 30kHz
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Figure 247: 16QAM 15MHz B.W; 644.5MHz, 30kHz Figure 248: 16QAM 15MHz B.W; 624.5MHz, 60kHz
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Figure 249: 16QAM 15MHz B.W; 634.5MHz, 60kHz Figure 250: 16QAM 15MHz B.W; 642.0MHz, 60kHz
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Figure 251: 16QAM 20MHz B.W; 627.0MHz, 15kHz Figure 252: 16QAM 20MHz B.W; 634.5MHz, 15kHz

55 Erpsight iaatinaen Maaljaas - Do S13t CCOF e

[ Famiet Specasern Anabpazs - Powes Stat CCLF
: [N £ 08157258 PPJan 26 2020
Canter Frog 627.000000 MHz Radio Std: Nare

Trig: Free Run Counts:1.42 Mi10.0 Mpt

miaiLow " #Atn: 10 dB

Center Freq 642.000000 MHz Corter Freq: 842,000000 MHz z Fsdio Std: Morw Center Freq 627.000000 MHz
y Trig: Free Run Counts: 279 MM0.0 Mpt.

MFGainiow T SAtten: 10 dB

Average Power Average Power

15.26 dBm
36.60 % at 0dB

15.47 dBm
36.68 % at 0dB

1%

6.67 dB
8.50 dB
9.91 di 0.01 %}

6 11.12dB ‘
0.0001 % 11.21 dB 0.001 % |
Peak 11.21 dB

26.68 dBm |

0.0001 %5 .

Info BW 25.000 MHz

Figure 253: 16QAM 20MHz B.W; 642.0MHz, 15kHz Figure 254: 16QAM 20MHz B.W; 627.0MHz, 30kHz

ratyezr - Piows Shat CCF | [ epight Spctnim Analyass - Powss 5Lt CCOF
i 053735 P Jan 26, 2020
34.500000 MHz Carter Fraq: 634 500000 MHz Fadic Std: Nonw
g Trig: Free Run Counts: 135 k/10.0 Mpt
MFGain:Low #Acten: 10 dB

= ool Speisea
T

CA:37:L1 P an 26, 2020
Radio 5td; More

‘Conter Freg: 642000000 MHz
i Trig: Free Run Counts:2.07 Mi10.0 Mpt
W Cain:Low Eatten: 10 dB

Center Freq 642.000000 MHz

Average Power Average Power

15.40 dBm
36.91 % at 0dB

15.65 dBm
36.69 % at 0dB 10%

3.61dB
6.66 dB
8.44 dB
9.73 dB
10,12 dB

Infe BW 25.000 MHz

= B i/File <160AM_2OMHE 15kHz_max prgs saved STATUS

Figure 255: 16QAM 20MHz B.W; 634.5MHz, 30kHz Figure 256: 16QAM 20MHz B.W; 642.0MHz, 30kHz
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Figure 257: 16QAM 20MHz B.W;
626.97(627.0) MHz, 60kHz

Figure 258: 16QAM 20MHz B.W; 634.5MHz, 60kHz
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Figure 259: 16QAM 20MHz B.W; 642.0MHz, 60kHz
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Figure 260: 64QAM 5MHz B.W; 619.5MHz, 15kHz

Figure 261: 64QAM 5MHz B.W; 619.5MHz, 30kHz
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Figure 262: 64QAM 5MHz B.W; 634.5MHz, 15kHz
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Figure 264: 64QAM 5MHz B.W; 649.5MHz, 15kHz

Figure 265: 64QAM 5MHz B.W; 649.5MHz, 15kHz
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Figure 266: 64QAM 10MHz B.W; 622.0MHz, 15kHz

Figure 267: 64QAM 10MHz B.W; 622.0.5MHz, 30kHz
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Figure 268: 64QAM 10MHz B.W; 622.0MHz, 60kHz

Figure 269: 64QAM 10MHz B.W; 634.5MHz, 15kHz
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Figure 270: 64QAM 10MHz B.W; 634.5MHz, 30kHz

Figure 271: 64QAM 10MHz B.W; 634.5MHz, 60kHz
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Figure 272: 64QAM 10MHz B.W; 647.0MHz, 15kHz

Figure 273: 64QAM 10MHz B.W; 647.0MHz, 30kHz
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Figure 274: 64QAM 10MHz B.W; 647.0MHz, 60kHz

Figure 275: 64QAM 15MHz B.W; 624.5MHz, 15kHz
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Figure 276: 64QAM 15MHz B.W; 624.5MHz, 30kHz

Figure 277: 64QAM 10MHz B.W; 624.5MHz, 60kHz
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Figure 278: 64QAM 15MHz B.W; 634.5MHz, 15kHz

Figure 279: 64QAM 15MHz B.W; 634.5MHz, 30kHz
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Figure 280: 64QAM 15MHz B.W; 634.5MHz, 60kHz
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Figure 282: 64QAM 15MHz B.W; 644.5MHz, 30kHz

Figure 283: 64QAM 15MHz B.W; 644.5MHz, 60kHz
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Figure 284: 64QAM 20MHz B.W; 627.0MHz, 15kHz

Figure 285: 64QAM 20MHz B.W; 627.0MHz, 30kHz
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Figure 286: 64QAM 20MHz B.W; 627.0MHz, 60kHz

Figure 287: 64QAM 20MHz B.W; 634.5MHz, 15kHz
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Figure 288: 64QAM 20MHz B.W; 634.5MHz, 30kHz

Figure 289: 64QAM 20MHz B.W; 634.5MHz, 60kHz
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Figure 290: 64QAM 20MHz B.W; 642.0MHz, 15kHz

Figure 291: 64QAM 20MHz B.W; 642.0MHz, 30kHz
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Figure 292: 64QAM 20MHz B.W; 642.0MHz, 60kHz

Figure 293: 256QAM 5MHz B.W; 619.5MHz, 15kHz
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Figure 294: 256QAM 5MHz B.W; 619.5MHz, 30kHz

Figure 295: 256QAM 5MHz B.W; 634.5MHz, 15kHz
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Figure 296: 256QAM 5MHz B.W; 634.5MHz, 30kHz

Figure 297: 256QAM 5MHz B.W; 649.5MHz, 15kHz
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Figure 298: 256QAM 5MHz B.W; 649.5MHz, 30kHz
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Figure 300: 256QAM 10MHz B.W; 622.0MHz, 30kHz

Figure 301: 256QAM 10MHz B.W; 622.0MHz, 60kHz
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Figure 302: 256QAM 10MHz B.W; 634.5MHz, 15kHz

Figure 303: 256QAM 10MHz B.W; 634.5MHz, 30kHz
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Figure 304: 256QAM 10MHz B.W; 634.5MHz, 60kHz
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Figure 306: 256QAM 10MHz B.W; 634.5MHz, 30kHz

Figure 307: 256QAM 10MHz B.W; 634.5MHz, 15kHz

[ Pyt Specaverm Rratpane - Bowre Stat €CLF

i 16243128 P lan
624.500000 MHz Freq: 624.500000 MHz Radic Std: None
Trig: Free Run Counts:5.08 MH0.0 Mpt

Trig:
sFGanLow  SAtten: 10 dB

Average Power

15.12 dBm
36.32 % at 0dB

877 dB
9,97 dB

0.001 %

# lotinl

ryog Specirarn Aeebyaer - Pomes St COF

£ . 104930 PrdJan ¢
Center Freg: 624 500000 MHz Radio $td: Mone
oo Trig: FreeRun Count=:8.37 MI0.0 Mpt
PIFGain Lo #htten: 10 4B

Center Freq 624.500000 MHz

Average Power

15.11 dBm
36.01 % at 0dB

3.96 dB
7.10 dB
B.98 dB
9.80 dB
10.16 dB

25.74 dBm

Figure 308: 256QAM 15MHz B.W; 624.5MHz, 15kHz

Figure 309: 256QAM 15MHz B.W; 624.5MHz, 30kHz
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Figure 310: 256QAM 15MHz B.W; 624.5MHz, 60kHz
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Figure 312: 256QAM 15MHz B.W; 634.5MHz, 30kHz

Figure 313: 256QAM 15MHz B.W; 634.5MHz, 30kHz
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Figure 314: 256QAM 15MHz B.W; 644.5MHz, 15kHz

Figure 315: 256QAM 15MHz B.W; 644.5MHz, 30kHz
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Figure 316: 256QAM 15MHz B.W; 644.5MHz, 60kHz
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Figure 318: 256QAM 20MHz B.W; 627.0MHz, 30kHz

Figure 319: 256QAM 20MHz B.W; 627.0MHz, 60kHz
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Figure 320: 256QAM 20MHz B.W; 642.0MHz, 15kHz

Figure 321: 256QAM 20MHz B.W; 642.0MHz, 30kHz
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Figure 322: 256QAM 20MHz B.W; 642.0MHz, 60kHz
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Figure 324: 256QAM 20MHz B.W; 642.0MHz, 30kHz

Figure 325: 256QAM 20MHz B.W; 642.0MHz, 60kHz
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Figure 326: QPSK 5MHz B.W; 619.5MHz, 15kHz

Figure 327: QPSK 5MHz B.W; 643.5MHz, 15kHz
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Figure 328: QPSK 5MHz B.W; 649.5MHz, 15kHz

Figure 329: QPSK 5MHz B.W; 619.5MHz, 30kHz
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Figure 330: QPSK 5MHz B.W; 634.5MHz, 30kHz

Figure 331: QPSK 5MHz B.W; 649.5MHz, 30kHz
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Figure 332: QPSK 10MHz B.W; 622.0MHz, 15kHz

Figure 333: QPSK 10MHz B.W; 634.5MHz, 15kHz
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Figure 334: QPSK 10MHz B.W; 647.0MHz, 15kHz
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Figure 336: QPSK 10MHz B.W; 634.5MHz, 30kHz

Figure 337: QPSK 10MHz B.W; 647.0MHz, 30kHz

[ Vel Sperioarm Sratyier - Pioats SHLCCDF = ]

Center Fr 000000 MHz

Carner Fraq: 622.000000 MHz Radio Std: Hoee
Trig: Free Run Counts:3.65 MH10.0 Mgt
sansn: 10 4B

Average Power

15.19 dBm
35.41 % at 0dB

3.73dB
7.05dB

01 "_.i.‘
o001 '!.'Z“

0.001 % ‘

< | DMHE- MIN- 30kHz pog> saved

o epugh Speiut Aedhiter - Pewss Stat CCIF
o " D341 PR |
entel 634.5000 z Cansar Freg: 634 500000 Mz Fadia Std: Mone
Cantar Freg 634.500000 ML Trigi: Fres Run Counts:6.84 MA10.0 Mpt

anen: 10 48

Average Power

16.13 dBm
35.55 % at 0dB

27.45 dBm

Figure 338: QPSK 10MHz B.W; 622.0MHz, 60kHz

Figure 339: QPSK 10MHz B.W; 634.5MHz, 60kHz
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Figure 340: QPSK 10MHz B.W; 647.0MHz, 60kHz
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Figure 342: QPSK 15MHz B.W; 634.5MHz, 15kHz

Figure 343: QPSK 15MHz B.W; 644.5MHz, 15kHz
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Figure 344: QPSK 15MHz B.W; 624.5MHz, 30kHz

Figure 345: QPSK 15MHz B.W; 634.5MHz, 30kHz
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Figure 346: QPSK 15MHz B.W; 644.5MHz, 30kHz

Figure 347: QPSK 15MHz B.W; 624.5MHz, 60kHz
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Figure 348: QPSK 15MHz B.W; 634.5MHz, 60kHz
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Figure 350: QPSK 20MHz B.W; 627.0MHz, 15kHz

Figure 351: QPSK 20MHz B.W; 634.5MHz, 15kHz
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Figure 352: QPSK 20MHz B.W; 642.0MHz, 60kHz

Figure 353: QPSK 20MHz B.W; 627.0MHz, 30kHz

e 1 = e
r A I 055140 Pl an 12,2090
Carar Freg: 634.500000 MHz Radie Sed: Nens
, Trig: FreeRun Counts:5.24 MM0.0 Mgt

aArsn: 10 4B

Center Freq 634.500000 MHz

Average Power Gaussian

15.67 dBm
35.95 % at 0dB

s I

P e —T =
" . TR
Canser Frag; 542 000000 MHZ Radio 5tel: Ners
Trig: Frees Run Counts:1,53 MI10.0 Mpt

samen: 10 4B

Center Freg 100000 MHz

Average Power

15.45 dBm
35.78 % at 0dB

dB
7.18dB
c dB
10.80 dB
11.23dB
11.26 dB

File <20MHz- MAX-- 15kHz pnge- saved

Figure 354: QPSK 20MHz B.W; 634.5MHz, 30kHz

Figure 355: QPSK 20MHz B.W; 642.0MHz, 30kHz
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Figure 356: QPSK 20MHz B.W; 627.0MHz, 60kHz

Figure 357: QPSK 20MHz B.W; 634.5MHz, 60kHz
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Figure 358: QPSK 20MHz B.W; 642.0MHz, 60kHz

6.5 Test Equipment Used; 0.1% PAPR
) Calibration
Instrument Manufacturer Model Serial
strume ulacture ode Number Last Calibration Next Calibration
Date Due
EXA signal Agilent N9OI0A | MY52220686 | 28 November 2018 | 28 November 2020
Analyzer Technologies
EXG Vector Agilent N5172B | MY51350437 | 03 December 2018 | 03 December 2020
Signal Generator | Technologies
20 dB Attenuator Bird 8304-N20DB - 24 December 2019 24 December 2020
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