Section 8
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Specification

Testing
FCC 27.50(d)(2)(ii) and §90.205 Output power
FCC Part 27 / FCC Part 90
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Testing
FCC 27.50(d)(2)(ii) and §90.205 Output power
FCC Part 27 / FCC Part 90
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Section 8
Test name
Specification

Testing
FCC 27.50(d)(2)(ii) and §90.205 Output power
FCC Part 27 / FCC Part 90

Nemko

Band n71:
Band Modulation OBW Port Frequency Power Density Correlation Total power density
(MHz) (MHz) (dBm/1 MHz) factor (dB) across all ports
(dBm / 1 MHz)
n71 (NB-loT) QPSK 0.2 C 627 33.73 6.02 39.75
n71 (NB-loT) QPSK 0.2 C 627 34.05 6.02 40.07
n71 (NB-loT) QPSK 0.2 C 651.9 33 6.02 39.02
Table 8.4-4: Conducted output power, band n71, 0.2 MHz OBW
Band Modulation OBW Port Frequency Power Density Correlation Total power density
(MHz) (MHz) (dBm/1 MHz) factor (dB) across all ports
(dBm /1 MHz)
n71 QPSK 5 C 619.5 39.81 6.02 45.83
n71 QPSK 5 C 634.5 39.73 6.02 45.75
n71 QPSK 5 C 649.5 39.26 6.02 45.28
n71 160QAM 5 C 619.5 39.65 6.02 45.67
n71 16QAM 5 C 634.5 39.7 6.02 45.72
n71 160QAM 5 C 649.5 39.43 6.02 45.45
n71 640AM 5 C 619.5 39.58 6.02 45.6
n71 640AM 5 C 634.5 39.28 6.02 45.3
n71 64QAM 5 C 649.5 393 6.02 45.32
n71 256QAM 5 C 619.5 38.99 6.02 45.01
n71 2560AM 5 C 634.5 39.78 6.02 45.8
n71 256QAM 5 C 649.5 38.66 6.02 44.68
n71 1024QAM 5 C 619.5 38.84 6.02 44.86
n71 1024QAM 5 C 634.5 38.96 6.02 44.98
n71 1024QAM 5 C 649.5 38.02 6.02 44.04
Table 8.4-5: Conducted output power, band n71, 5 MHz OBW
Band Modulation OBW Port Frequency Power Density Correlation Total power density
(MHz) (MHz) (dBm/1 MHz) factor (dB) across all ports
(dBm / 1 MHz)
n71 QPSK 10 C 619.5 36.38 6.02 42.84
n71 QPSK 10 C 634.5 37.03 6.02 43.05
n71 QPSK 10 C 649.5 36.15 6.02 42.17
n71 16QAM 10 C 619.5 36.95 6.02 42.97
n71 16QAM 10 C 634.5 37.06 6.02 43.08
n71 16QAM 10 C 649.5 36.97 6.02 42.99
n71 640AM 10 C 619.5 36.25 6.02 42.27
n71 64QAM 10 C 634.5 36.9 6.02 42.92
n71 640AM 10 C 649.5 36.71 6.02 42.73
n71 256QAM 10 C 619.5 36.66 6.02 42.68
n71 2560AM 10 C 634.5 36.75 6.02 42.77
n71 2560AM 10 C 649.5 35.99 6.02 42.01
n71 1024QAM 10 C 619.5 34.77 6.02 40.49
n71 1024QAM 10 C 634.5 35.27 6.02 41.29
n71 10240AM 10 C 649.5 35.2 6.02 41.22
Table 8.4-6: Conducted output power, band n71, 10 MHz OBW
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Section 8 Testing

Test name FCC 27.50(d)(2)(ii) and §90.205 Output power
Specification FCC Part 27 / FCC Part 90 Neka
Band Modulation OBW Port Frequency Power Density Correlation Total power density
(MHz) (MHz) (dBm/1 MHz) factor (dB) across all ports
(dBm /1 MHz)
n71 QPSK 15 C 619.5 34.37 6.02 40.39
n71 QPSK 15 C 634.5 34.52 6.02 40.54
n71 QPSK 15 C 649.5 34.44 6.02 40.46
n71 160QAM 15 C 619.5 35.59 6.02 41.61
n71 16QAM 15 C 634.5 35.16 6.02 41.18
n71 160QAM 15 C 649.5 35.49 6.02 41.51
n71 64QAM 15 C 619.5 34.98 6.02 41
n71 64QAM 15 C 634.5 34.52 6.02 40.54
n71 640AM 15 C 649.5 35.1 6.02 41.12
n71 2560AM 15 C 619.5 35.11 6.02 41.13
n71 256QAM 15 C 634.5 34.99 6.02 41.01
n71 2560AM 15 C 649.5 34.92 6.02 40.94
n71 1024QAM 15 C 619.5 33.62 6.02 39.64
n71 10240AM 15 C 634.5 33.65 6.02 39.67
n71 1024QAM 15 C 649.5 33.45 6.02 39.47
Table 8.4-7: Conducted output power, band n71, 15 MHz OBW
Band Modulation OBW Port Frequency Power Density Correlation Total power density
(MHz) (MHz) (dBm/1 MHz) factor (dB) across all ports
(dBm /1 MHz)
n71 QPSK 20 C 619.5 34.55 6.02 40.57
n71 QPSK 20 C 634.5 34.37 6.02 40.39
n71 QPSK 20 C 649.5 34.33 6.02 40.45
n71 16QAM 20 C 619.5 34.77 6.02 40.79
n71 16QAM 20 C 634.5 34.38 6.02 40.4
n71 16QAM 20 C 649.5 34.77 6.02 40.79
n71 640AM 20 C 619.5 33.34 6.02 39.36
n71 640AM 20 C 634.5 33.5 6.02 39.52
n71 640AM 20 C 649.5 33.53 6.02 39.55
n71 256QAM 20 C 619.5 33.94 6.02 39.96
n71 2560AM 20 C 634.5 33.91 6.02 39.93
n71 256QAM 20 C 649.5 33.44 6.02 39.46
n71 1024QAM 20 C 619.5 32.64 6.02 38.66
n71 10240AM 20 C 634.5 32.59 6.02 38.61
n71 1024QAM 20 C 649.5 31.73 6.02 37.75

Table 8.4-8: Conducted output power, band n71, 20 MHz OBW
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Section 8 Testing
Test name FCC 27.50(d)(2)(ii) and §90.205 Output power k
Specification FCC Part 27 / FCC Part 90 Nemko

For informational purposes, the table below documents the peak total channel power. Measured data obtained from the PAPR measurements documented in
section 8.5 of this report.

Band Modulation OBW Port Frequency Total channel Correlation Total channel power across all
(MHz) (MHz) power (dBm) factor (dB) ports(dBm)

n71 (NB-loT) QPSK 0.2 627 44.48 6.02 50.5

n71 QPSK 5 C 619.5 43.30 6.02 49.32
n71 QPSK 5 C 649.5 43.06 6.02 49.08
n71 16QAM 5 C 634.5 43.25 6.02 49.27
n71 640AM 5 C 619.5 43.65 6.02 49.67
n71 640AM 5 C 649.5 43.03 6.02 49.05
n71 256QAM 5 C 634.5 43.29 6.02 49.31

n71 1024QAM 5 C 619.5 43.22 6.02 49.24

n71 1024QAM 5 C 649.5 42.97 6.02 48.99

n71 QPSK 10 C 634.5 43.65 6.02 49.67

n71 16QAM 10 C 619.5 43.72 6.02 49.74

n71 16QAM 10 C 649.5 43.91 6.02 49.93

n71 640AM 634.5 43.67 6.02 49.69

n71 256QAM 619.5 43.94 6.02 49.96

n71 256QAM 10 C 649.5 43.97 6.02 49.99

n71 1024QAM 10 C 634.5 43.22 6.02 49.24

n71 QPSK 15 C 619.5 44.09 6.02 50.11

n71 QPSK 15 C 649.5 43.53 6.02 49.55

n71 160AM 15 C 634.5 43.94 6.02 49.96

n71 64QAM 619.5 44.14 6.02 50.16

n71 64QAM 15 C 649.5 44.41 6.02 50.43

n71 256QAM 15 C 634.5 43.59 6.02 49.61

n71 1024QAM 15 C 619.5 43.61 6.02 49.63

n71 1024QAM 15 C 649.5 43.92 6.02 49.94
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Section 8 Testing

Test name FCC 27.50(d)(2)(ii) and §90.205 Output power
Specification FCC Part 27 / FCC Part 90 Nem kO
Band Modulation oBW Port Frequency Total channel Correlation Total channel power across all
(MHz) (MHz) power (dBm) factor (dB) ports(dBm)
n71 QPSK 20 C 619.5 44.09 6.02 50.11
n71 QPSK 20 C 634.5 44.10 6.02 50.12
n71 QPSK 20 C 649.5 45.23 6.02 51.25
n71 16QAM 20 C 619.5 44.22 6.02 50.24
n71 16QAM 20 C 634.5 44.09 6.02 50.11
n71 16QAM 20 C 649.5 44.49 6.02 50.51
n71 640AM 20 C 619.5 44.12 6.02 50.14
n71 640AM 20 C 634.5 43.76 6.02 49.78
n71 64QAM 20 C 649.5 44.51 6.02 50.53
n71 2560AM 20 C 619.5 44.19 6.02 50.21
n71 2560AM 20 C 634.5 43.84 6.02 49.86
n71 2560AM 20 C 649.5 44.41 6.02 50.43
n71 10240AM 20 C 619.5 44.06 6.02 50.08
n71 1024QAM 20 C 634.5 43.37 6.02 49.39
n71 10240AM 20 C 649.5 43.80 6.02 50.39

Table 8.4-3: Conducted total channel power, band n71
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Specification
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FCC 27.50(d)(2)(ii) and §90.205 Output power
FCC Part 27 / FCC Part 90

@emko
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FCC 27.50(d)(2)(ii) and §90.205 Output power
FCC Part 27 / FCC Part 90
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MultiView = Spectrum . MultiView = Spectrum -
Ref Level £0.00 dBm  Offset 30.00 dE = RBW 1 MHz SGL Ref Level £0.00 dBm  Offset 30.00 dE = RBW 1 MHz SGL
Att 40d8  SWT 1.01 ms & VBW 3 MHz Mode Sweep Count 1/1 Att 40d8 SWT  101ms & VBW 3MHz Mode Sweep Count 1/1
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[1FrequencySweep kv
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Section 8
Test name
Specification

Testing
FCC 27.50(d)(2)(ii) and §90.205 Output power
FCC Part 27 / FCC Part 90

OP_ANTI_n71_L_SMHz_BW_15kHz_SCS_256QAM

@emko

OP_ANT3_n71_M_5MHz_BW_15kHz_SCS_256QAM

MultiView = Spectrum - MultiView = Spectrum .
Ref Level £0.00 dBm  Offset 30,00 dB = RBW 1 MHz SGL Ref Level £0.00 dBm  Offset 30,00 dB ® RBW 1 MHz SGL
Att 40d8  SWT 1.01 ms & VBW 3 MHz Mode Sweep Count 1/1 Att 40d8  SWT 1.01 ms & VBW 3 MHz Mode Sweep Count 1/1
ToF ST ToF ST
e
Mi[1] 38,99 dBm mi[1] 39,78 dBm
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MultiView = Spectrum - MultiView = Spectrum .
Ref Level £0.00 dBm  Offset 30,00 dB = RBW 1 MHz SGL Ref Level £0.00 dBm  Offset 30,00 dB ® RBW 1 MHz SGL
Att 40d8  SWT 1.01 ms & VBW 3 MHz Mode Sweep Count 1/1 Att 40d8  SWT 1.01 ms & VBW 3 MHz Mode Sweep Count 1/1
ToF ST ToF ST
e
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MultiView = Spectrum - MultiView = Spectrum -
Ref Level £0.00 dBm  Offset 30,00 d& ® RBW 1 MHz SGL Ref Level £0.00 dBm  Offset 30,00 d& ® RBW 1 MHz SGL
Att 40d8 SWT  101ms & VBW 3MHz Mode Sweep Count 1/1 Att 40d8 SWT  101ms & VBW 3MHz Mode Sweep Count 1/1
TOF “TEST" T _TDF S
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Section 8 Testing
Test name FCC 27.50(d)(2)(ii) and §90.205 Output power
Specification FCC Part 27 / FCC Part 90
OP_ANT3_n71_L_10MHz_BW_15kHz_SCS_QPSK OP_ANT3_n71_M_10MHz_BW_15kHz_SCS_QPSK
MultiView = Spectrum - MultiView = Spectrum
Pef Level £0.00 dBm  Offset 30.00 dE = RBW 1 MHz SGL Ref Level £0.00 dBm  Offset 30.00 dE = RBW 1 MHz SGL
Att 40d8  SWT 1.01 ms & VBW 3 MHz Mode Sweep Count 1/1 Att 40d8  SWT 1.01 ms & VBW 3 MHz Mode Sweep Count 1/1
o e o e
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MultiView * Spectrum - MultiView * Spectrum .
Ref Level 60 00 dBm  Offset 30.00 dB ® RBW 1 MHz SGL Ref Level 60 00 dBm  Offset 30.00 dB ® RBW 1 MHz SGL
Att 40d3 SWIT  101m: ™ VBW 2MHz Mode Swesp Count 1/1 Att 40ds SWT  101m: ™ VBW 2MHz Mode Swesp Count 1/1
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MultiView * Spectrum - MultiView * Spectrum .
Pef Level £0.00 dBm  Offset 30.00 dE = RBW 1 MHz SGL Ref Level £0.00 dBm  Offset J0.00 dE = RBW 1 MHz SGL
Att 40d8  SWT 1.01 ms & VBW 3 MHz Mode Sweep Count 1/1 Att 40d8  SWT 1.01 ms & VBW 3 MHz Mode Sweep Count 1/1
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Section 8
Test name
Specification

Testing
FCC 27.50(d)(2)(ii) and §90.205 Output power
FCC Part 27 / FCC Part 90

OP_ANT3_n71_L_10MHz_BW_15kHz_SCS_64QAM

@emko

OP_ANT3_n71_M_10MHz_BW_15ktz_SCS_G4QAM

MultiView = Spectrum - MultiView = Spectrum .
Ref Level £0.00 dBm  Offset 30,00 dB = RBW 1 MHz SGL Ref Level £0.00 dBm  Offset 30,00 dB ® RBW 1 MHz SGL
Att 40d8  SWT 1.01 ms & VBW 3 MHz Mode Sweep Count 1/1 Att 40d8  SWT 1.01 ms & VBW 3 MHz Mode Sweep Count 1/1
ToF ST ToF ST
|1 Frequencysweep _______________ ___________________________ __ __ihv.|
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MultiView = Spectrum - MultiView = Spectrum .
Ref Level £0.00 dBm  Offset 30,00 dB = RBW 1 MHz SGL Ref Level £0.00 dBm  Offset 30,00 dB = RBW 1 MHz SGL
Att 40d8  SWT 1.01 ms & VBW 3 MHz Mode Sweep Count 1/1 Att 40d8  SWT 1.01 ms & VBW 3 MHz Mode Sweep Count 1/1
ToF ST ToF ST
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MultiView = Spectrum - MultiView = Spectrum -
Ref Level 60 00 dBm  Offset 30.00 dB ® RBW 1 MHz SGL Ref Level 60 00 dBm  Offset 30.00 dB ® RBW 1 MHz SGL
40d3 SWIT  101m: ™ VBW 2MHz Mode Swesp Count 1/1 40d8 SWT  1.01ms e VBW 3MHZ Mode Swesp Count 1/1
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Section 8
Test name
Specification

Testing
FCC 27.50(d)(2)(ii) and §90.205 Output power
FCC Part 27 / FCC Part 90

OP_ANTI_n71_L_10MHz_BW_15kHz_SCS_1024QAM

@emko

OP_ANT3_n71_M_10MHz_BW_15kHz_SCS_1024QAM

Multiview = Spectrum - Multiview = Spectrum .
RefLevel 60.00 dBm  Offset 30,00 dB = RBW 1 MHz s6L RefLevel 60.00 dBm  Offset 30,00 dB = RBW 1 MHz s6L
Att 40d8  SWT 101 ms @ VBW 2 MHz Mode Sweep Count 1/1 Att 40d8  SWT 101 ms & VBW 3 MHz Mode Sweep Count 1/1
TOF "TEST! TOF "TEST!
|1 FrequencySweep v |
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Multiview = Spectrum

resdy “

OP_ANT3_n71_L_15MHz_BW_15kHz_SCS_QPSK

Multiview = Spectrum

Ref Level £0.00 dBm  Offset 30,00 dB = RBW 1 MHz SGL Ref Level £0.00 dBm  Offset 30,00 dB = RBW 1 MHz SGL
Att 40d8  SWT 1.01 ms & VBW 3 MHz Mode Sweep Count 1/1 Att 40d8  SWT 1.01 ms & VBW 3 MHz Mode Sweep Count 1/1
ToF ST ToF ST
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MultiView = Spectrum - MultiView = Spectrum -
Ref Level £0.00 aBm  Offset 30.00 d& ® RBW | MHz 8GL Ref Level £0.00 dBm  Offset 30.00 d& ® RBW | MHz 8GL
Att 40d8 SWT  1.01ms e VBW 3MHZ Mode Swesp Count 1/1 Att 40d8 SWT  1.01ms e VBW 3MHZ Mode Swesp Count 1/1
TOF "TECT TOF "TECT
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Section 8 Testing
Test name FCC 27.50(d)(2)(ii) and §90.205 Output power
Specification FCC Part 27 / FCC Part 90

OP_ANTI_a71_L_15MHz_BW_15kHz_SCS_16QAM

@emko

OP_ANT3_n71_M_15MHz_BW_15ktz_SCS_16QAM

MultiView * Spectrum - MultiView * Spectrum -
Pef Level £0.00 dBm  Offset 30.00 dE = RBW 1 MHz SGL Pef Level £0.00 dBm  Offset J0.00 dE = RBW 1 MHz SGL
Att 40d8  SWT 1.01 ms & VBW 3 MHz Mode Sweep Count 1/1 Att 40d8  SWT 1.01 ms & VBW 3 MHz Mode Sweep Count 1/1
o e o e
[1FrequencySweep v
Mi[1] 35,59 dBm Mi[1] 35,16 dBm
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MultivView * Spectrum - MultiView * Spectrum .
Ref Level 60 00 dBm  Offset 30.00 dB ® RBW 1 MHz SGL Ref Level 60 00 dBm  Offset 30.00 dB ® RBW 1 MHz SGL
Att 40d3 SWIT  101m: ™ VBW 2MHz Mode Swesp Count 1/1 Att 40ds SWT  101m: ™ VBW 2MHz Mode Swesp Count 1/1
o e o e
M1[1] 35,49 dBm M1[1] 34.98
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OP_ANT3_n71_M_15MHz_BW_15kHz_SCS_64QAM OP_ANT3_n71_H_15MHz_BW_15kHz_SCS_64QAM
MultiView = Spectrum MultiView = Spectrum
Pef Level £0.00 dBm  Offset 30.00 dE = RBW 1 MHz SGL Ref Level £0.00 dBm  Offset 30.00 dE = RBW 1 MHz SGL
40d8  SWT 1.01 ms & VBW 3 MHz Mode Sweep Count 1/1 40d8  SWT 1.01 ms & VBW 3 MHz Mode Sweep Count 1/1
o e o e
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Section 8 Testing
Test name
Specification FCC Part 27 / FCC Part 90

OP_ANTI_n71_L_15MHz_BW_15kHz_SCS_256QAM

FCC 27.50(d)(2)(ii) and §90.205 Output power

OP_ANT3_n71_M_15MHz_BW_15kHz_SCS_256QAM

@emko

MultiView * Spectrum - MultiView * Spectrum
Pef Level £0.00 dBm  Offset 30.00 dE = RBW 1 MHz SGL Ref Level £0.00 dBm  Offset J0.00 dE = RBW 1 MHz SGL
Att 40d8  SWT 1.01 ms & VBW 3 MHz Mode Sweep Count 1/1 Att 40d8  SWT 1.01 ms & VBW 3 MHz Mode Sweep Count 1/1
o e o e
[lFrequencysweep —______________ __________________________hvo|
Mi[1] 35,11 dBm Mi[1] 34,99 dBm
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OP_ANT3_n71_L_15MHz_BW_15kHz_SCS_1024Q0AM

MultiView = Spectrum - MultiView = Spectrum
Ref Level £0.00 dBm  Offset 30,00 dB = RBW 1 MHz SGL Ref Level £0.00 dBm  Offset 30,00 dB = RBW 1 MHz SGL
Att 40d8  SWT 101 ms @ VBW 2 MHz Mode Sweep Count 1/1 Att 40d8  SWT 101 ms @ VBW 3 MHz Mode Sweep Count 1/1
TOF TEST TOF TEST
|1 FrequencySweep PV WllfrequencySweep __________ ___________________________________ [k |
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OP_ANT3_n71_M_15MHz_BW_15kHz_SCS_1024QAM OP_ANT3_n71_H_15MHz_BW_15kHz_SCS_1024QAM
MultiView = Spectrum - MultiView = Spectrum -
Ref Level £0.00 aBm  Offset 30.00 d& ® RBW | MHz 8GL Ref Level £0.00 dBm  Offset 30.00 d& ® RBW | MHz 8GL
Att SWI  101m: ® VBW 3MHZ  Mode Swesp Count 1/1 Att SWI  101m: ® VBW 3MHZ  Mode Swesp Count 1/1
TOF TEST TOF TEST
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Section 8
Test name
Specification

Testing
FCC 27.50(d)(2)(ii) and §90.205 Output power
FCC Part 27 / FCC Part 90

OP_ANTI_n71_L_20MHz_BW_15kHz_SCS_QPSK

OP_ANT3_n71_M_20MHz_BW_15kHz_SCS_QPSK

@emko

MultiView = Spectrum - MultiView = Spectrum .
Ref Level £0.00 dBm  Offset 30,00 dB = RBW 1 MHz SGL Ref Level £0.00 dBm  Offset 30,00 dB ® RBW 1 MHz SGL
Att 40d8  SWT 1.01 ms & VBW 3 MHz Mode Sweep Count 1/1 Att 40d8  SWT 1.01 ms & VBW 3 MHz Mode Sweep Count 1/1
o TesT o TesT
|1 FrequencySweep v |
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MultiView = Spectrum - MultiView = Spectrum .
Ref Level £0.00 dBm  Offset 30,00 dB = RBW 1 MHz SGL Ref Level £0.00 dBm  Offset 30,00 dB ® RBW 1 MHz SGL
Att 40d8  SWT 1.01 ms & VBW 3 MHz Mode Sweep Count 1/1 Att 40d8  SWT 1.01 ms & VBW 3 MHz Mode Sweep Count 1/1
o TesT o TesT
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MultiView = Spectrum - MultiView = Spectrum .
Ref Level £0.00 dBm  Offset 30,00 dB = RBW 1 MHz SGL Ref Level £0.00 dBm  Offset 30,00 dB = RBW 1 MHz SGL
Att 40d8  SWT 1.01 ms & VBW 3 MHz Mode Sweep Count 1/1 Att 40d8  SWT 1.01 ms & VBW 3 MHz Mode Sweep Count 1/1
o TesT o TesT
Mi[1] 34,38 dBm Mi[1] 34.77 dém
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OP_ANT3_n71_L_20MHz_BW_15kHz_SCS_64QAM

@emko

OP_ANT3_n71_M_20MHz_BW_15ktz_SCS_G4QAM

Multiview = Spectrum - MultiView = Spectrum .
Ref Level £0.00 dBm  Offset 30,00 dB = RBW 1 MHz SGL Ref Level £0.00 dBm  Offset 30,00 dB ® RBW 1 MHz SGL
Att 40d8  SWT 1.01 ms & VBW 3 MHz Mode Sweep Count 1/1 Att 40d8  SWT 1.01 ms & VBW 3 MHz Mode Sweep Count 1/1
ToF ST ToF ST
|1 Frequencysweep v |
Mi[1] 33.34 dBm Mi[1] 33,50 dBm
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weedy “

OP_ANT3_n71_H_20MHz_BW_15kHz_SCS_64QAM

resdy “

OP_ANT3_n71_L_20MHz_BW_15kHz_SCS_256QAM

Multiview = Spectrum - Multiview = Spectrum
Ref Level £0.00 dBm  Offset 30,00 d& ® RBW 1 MHz SGL Ref Level £0.00 dBm  Offset 30,00 d& ® RBW 1 MHz SGL
Att 40d8 SWT  101ms & VBW 3MHz Mode Sweep Count 1/1 Att 40d8 SWT  101ms & VBW 3MHz Mode Sweep Count 1/1
TOF ' TEST! T _TDF S
mi[1] 33.53 dBm mi[1] 33.94 dBm
542,000 0 MHz 25,8010 MHz
w0 w0
w© w©
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x ] 1‘ x L
\
u f i u 4
1
| W |
o ! o !
R iyl JW;' | o | n
Vo W PRV FRRTAPSPNT DV [ e TR TETT IV B e /I TR ¥ NN YV TR
= =
0 - 30 .
CF 642.0 MHz 1001 pts 6.0 MHz, S; 60,0 MHz CF 627.0 MHz 1001 pts. 6.0 MHz, S; 60,0 MHz

weooy N B

OP_ANT3_n71_M_20MHz_BW_15kHz_SCS_256QAM

Multiview = Spectrum

weooy N B

OP_ANT3_n71_H_20MHz_BW_15kHz_SCS_256QAM

Multiview = Spectrum

RefLevel 60.00 dBm  Offset 3000 dB = RBW 1 Mz s6L Ref Level 60.00 dBm  Offset 3000 dB = RBW 1 Mz s6L
sWT 1.01 ms & VBW 3 MHz Mode Sweep Count 1/1 sWT 1.01 ms & VBW 3 MHz Mode Sweep Count 1/1
TOF TEST TOF TEST
|1 FrequencySweep PV WllfrequencySweep __________ __________________________________ [k |
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OP_ANTI_n71_L_20MHz_BW_15kHz_SCS_1024QAM

Multiview = Spectrum

FCC 27.50(d)(2)(ii) and §90.205 Output power
FCC Part 27 / FCC Part 90

OP_ANT3_n71_M_20MHz_BW_15ktz_SCS_1024QAM

MultiView =  Spectrum

@emko

Ref Level £0.00 dBm  Offset 30,00 dB = RBW 1 MHz SGL Ref Level £0.00 dBm  Offset 30.00 dE ® ABW 1 MHz BGL
Att 40d8 SWT 101 ms & VBW 3MHz Mode Sweep Count 1/1 Att 40d8 SWT  1.01ms @ VBW 3MHZ Mode Swesp Count 1/1
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e
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Section 8 Testing
Test name FCC 27.50(d)(5) / 90.205/90.635 Peak to Average Power Ratio k
Specification FCC Part 27 / FCC Part 90 Nem 0

8.5 FCC27.50(b) /90.205/90.635 Peak to Average Power Ratio

8.5.1 Definitions and limits

The peak-to-average power ratio (PAPR) of the transmitter output power must not exceed 13 dB. The PAPR measurements should be made using either an
instrument with complementary cumulative distribution function (CCDF) capabilities to determine that PAPR will not exceed 13 dB for more than 0.1 percent
of the time or other Commission approved procedure. The measurement must be performed using a signal corresponding to the highest PAPR expected during

periods of continuous transmission.

8.5.2 Test summary

Test date July 12,2022 Temperature 21°C
Test engineer Lan Sayasane, EMC Test Engineer Air pressure 1005 mbar
Rl Pass Relative humidity 65%

8.5.3 Observations, settings and special notes

Selection of Port C was according to section 8.5.4 of this document.

Test method: ANSI C63.26 Section 5.2.3.4.

Spectrum analyzer settings:

Resolution bandwidth > 0BW
Number of counts The necessary number up to stabilizes the measured
Trace mode Clear/Write
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FCC 27.50(d)(5) / 90.205/90.635 Peak to Average Power Ratio
FCC Part 27 / FCC Part 90

C@emko

8.5.4 Test data
Band n26:
Band OBW Declared Port Channel (MHz) 0.1% (dB) 0.1% Limit (dB) Margin (dB)
n26 (NB-loT) 0.2 MHz C 866.5 7.28 13 5.72
n26 (NB-loT) 0.2 MHz C 866.5 7.82 13 5.18
Table 8.5-1: Peak to average power ratio, NB-loT mode
Band OBW Declared Port Channel (MHz) 0.1% 0.1% Limit Margin
n26 5 MHz C 866.5 7.68 13 5.32
Table 8.5-2: Peak to average power ratio, QPSK Modulation, 5 MHz
Band OBW Declared Port Channel (MHz) 0.1% 0.1% Limit Margin
n26 5 MHz C 866.5 7.66 13 5.34
Table 8.5-3: Peak to average power ratio, 16QAM Modulation, 5 MHz
Band OBW Declared Port Channel (MHz) 0.1% 0.1% Limit Margin
n26 5 MHz C 866.5 7.68 13 5.32
Table 8.5-4: Peak to average power ratio, 64QAM Modulation, 5 MHz
Band OBW Declared Port Channel (MHz) 0.1% 0.1% Limit Margin
n26 5 MHz C 866.5 7.7 13 5.3
Table 8.5-5: Peak to average power ratio, 256QAM Modulation.
Band OBW Declared Port Channel (MHz) 0.1% 0.1% Limit Margin
n26 5 MHz C 866.5 8.4 13 4.6

Table 8.5-6: Peak to average power ratio, 1024QAM Modulation, 5MHz

Band n26 (NB-l1oT) — 0.2 MHz

PAPR_ANT3_n26_L_SMHz_BW_15kHz_SCS_2560AM

RefLevel 56.00 dBm  Offset
Att 3508 Meas Time

PAPR_ANT3_n26_H_SMHz_BW_15kHz_SCS_256QAM

RefLevel 56.00 dBm  Offset

30,00 dB = ANBW 5 MHz SGL
25 Att 3508 Meas Time

30,00 dB = ANBW 5 MHz

TDF “TEST"

[

=

1 CCDF 15

SGL

CF 866.5 MHz

I
Mean Pwr + 20.00 4B CF 865.5 MHz

Mean Pwr + 20,00 dib

[Z Result Summar

Samples: 10000000 [Z Result Summar

Samples: 10000000
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Band n26 — 5 MHz

PAPR_ANT3_n26_H_SMHz_BW_15kHz_SCS_QPSK

PAPR_ANT3_n26_H_SMHz_BW_15kHz_SCS_16QAM

MultiView = Spectrum MultiView = Spectrum
Ref Level 56.00 dBm  Offser Q0 dB & AnBW 5 MHz SGL Ref Level 56.00 dBm  Offser 30,00 dB & ANBW S MHz SGL
25d8 Meas Time 2z 35d8  Meas Time 2s
16-09 - 16-09 T
i
150 1 150

[Z Result Summar Sanmples: 10000000

.. m . m . 3.68 dB 6,648 7658 502 B
reody £ oy £
PAPR_ANT3_n26_H_SMHz_BW_15kHz_SCS_64QAM PAPR_ANT3_n26_H_SMHz_BW_15kH1_SCS_256QAM
Multiview Spectrum MultiView Spectrum
Ref Level 5600 Bm  Offset 30,00 dB ® AnBW 5 Mz S6L Ref Level 56.00 Bm  Offset 30,00 dB ® AnBW 5 MHz S6L
%da Meas Time 23 %da Meas Time 23
TOF “TECST TOF “TECST
1 CCDF 1 1 CCDF 153
M1[1]}0.001 039861 M1[1]}o.000 98
e 7.68 dB) . 7:70 48|
P
\ =
€02 €02
1603 o 1603 -
> X
i
€0 €0
CF 866.5 Mz Micon Pwr + 20,00 db CF 866.5 Mz Mean Pwr + 20,00 dB
2 Result Summar Samples: 1000000 2 Result Summar Samples: 1000000

37048 6608

37048 6608 o0

Ruady.

PAPR_ANT3_n26_H_SMHz_BW_15kHz_SCS_1024QAM

Multiview = Spectrum
RefLevel S6.00dBm Offser 30,00 d ® AnBW 5 MHz S6L
35d8  Meas Time 2s
TOF "TEST!
1 CCDF 1 ]
MIL1]-0.000 993472
[ 8,40 d8|
\\\
e
w50
\
CF 8966.5 Mz Mean Pwr + 20,00 dB

Z Result Summar Samples: 10000000
- !!.g! !!m !’!! !In !!! I! 3.68 dB 6.70 B 240 B 914 d8

Ready

Ready
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Band n29:
Band OBW Declared Port Channel (MHz) 0.1% (dB) 0.1% Limit (dB) Margin (dB)
n29 5 MHz C 720.5 7.52 13 5.48
n29 5 MHz C 723 7.64 13 5.36
n29 5 MHz C 725.5 7.68 13 5.32
Table 8.5-7: Peak to average power ratio, QPSK Modulation, 5 MHz
Band OBW Declared Port Channel (MHz) 0.1% 0.1% Limit Margin
n29 5 MHz C 720.5 7.52 13 5.48
n29 5 MHz C 723 7.64 13 5.36
n29 5 MHz C 725.5 7.68 13 5.32
Table 8.5-8: Peak to average power ratio, 16QAM Modulation, 5 MHz
Band OBW Declared Port Channel (MHz) 0.1% 0.1% Limit Margin
n29 5 MHz C 720.5 7.52 13 5.48
n29 5 MHz C 723 7.64 13 5.36
n29 5 MHz C 725.5 7.68 13 5.32
Table 8.5-9: Peak to average power ratio, 64QAM Modulation, 5 MHz
Band OBW Declared Port Channel (MHz) 0.1% 0.1% Limit Margin
n29 5 MHz C 720.5 7.54 13 5.46
n29 5 MHz C 723 7.66 13 5.34
n29 5 MHz C 725.5 7.7 13 5.3
Table 8.5-10: Peak to average power ratio, 256QAM Modulation, 5 MHz
Band OBW Declared Port Channel (MHz) 0.1% 0.1% Limit Margin
n29 5 MHz C 720.5 8.24 13 4.76
n29 5 MHz C 723 8.4 13 4.6
n29 5 MHz C 725.5 8.4 13 4.6
Table 8.5-11: Peak to average power ratio, 1024QAM Modulation, 5 MHz
Band OBW Declared Port Channel (MHz) 0.1% (dB) 0.1% Limit (dB) Margin (dB)
n29 10 MHz C 723 7.88 13 5.12
Table 8.5-12: Peak to average power ratio, QPSK Modulation, 10 MHz
Band OBW Declared Port Channel (MHz) 0.1% 0.1% Limit Margin
n29 10 MHz C 723 7.86 13 5.14
Table 8.5-13: Peak to average power ratio, 16QAM Modulation, 10 MHz
Band OBW Declared Port Channel (MHz) 0.1% 0.1% Limit Margin
n29 10 MHz C 723 7.88 13 5.12
Table 8.5-14: Peak to average power ratio, 64QAM Modulation, 10 MHz
Band OBW Declared Port Channel (MHz) 0.1% 0.1% Limit Margin
n29 10 MHz C 723 7.88 13 5.12
Table 8.5-15: Peak to average power ratio, 256QAM Modulation, 10 MHz
Band OBW Declared Port Channel (MHz) 0.1% 0.1% Limit Margin
n29 10 MHz C 723 8.3 13 4.7
Table 8.5-16: Peak to average power ratio, 1024QAM Modulation, 10 MHz
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Band n29 -

5 MHz

PAPR_ANT3_n29_L_SMHz_BW_15kHz_SCS_QPSK

PAPR_ANT3_n29_M_SMHz_BW_15kHz_SCS_QPSK

Multiview = Spectrum Multiview = Spectrum
Ref Level 56.00 dBm  Offset 0 dB = ANBW 5 MHz S6L RefLevel S6.00dBm Offser 30,00 d ® AnBW 5 MHz S6L

35d8  Meas Time 2s 35d8  Meas Time 2s
TDF 'TEST' TDF 'TEST'
1 CCDF 153 Cin 1 CCDF 158

M1[1][0.000 9 MIL1[0.001 ¢

—— 7557 dB —— 7.64 dB

s
= = \
w50 ~ w50

\
150 150
§
CF 720.5MHz Mean Dwr + 20,00 68 CF 723.0MHz Mean Dwr + 20,00 68
> Result summa Samples. 10000000
33.44 dB: 41.41 dBm 7.97 dB 2708 5,60 B8 754 B 728

PAPR_ANT3_n29_H_SMHz_BW_15kHz_SCS_QPSK

PAPR_ANT3_n29_L_SMHz_BW_15kHz_SCS_16QAM

weody i

Multiview Spectrum Multiview Spectrum
RefLevel 56.00 dBm  Offset 30,00 dB ® AnBW 5 MHz 6L RefLevel 56.00 dBm  Offset 30,00 dB ® AnBW 5 MHz 6L
% d8 Meas Time 23 % d8 Meas Time 23
TOF "TEST' TOF "TEST'
1 CCDF 1 1 CCDF 153
M1[1][0.000 965 298 M1[1]j0.0004
P— 7.68 dp| | 7.52 do
s
160 160 \
\\ =

1603 e 1603
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{
e % e
CF 725.5 MHz Mican Dwr + 20,00 dB WMHz Mican Dwr + 20,00 dB

37048
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PAPR_ANT3_n29_M_5MHz_BW_15kHz_SCS_16QAM

Multiview = Spectrum
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PAPR_ANT3_n29_H_SMHz_BW_15kHz_SCS_16QAM

Multiview = Spectrum

Ref Level 5600 B Offset 30,00 dB ® AnBW 5 MHz S6L Ref Level 5600 B Offset 30,00 dB ® AnBW 5 MHz S6L
Z6d8 Meas Time 2z Z6d8 Meas Time 2z
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e e ¥il1 o 000 33m022
—— Erpp=— o a0
hY Ay
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1
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PAPR_ANT3_n29_L_SMHz_BW_15kHz_SCS_64QAM

Multiview = Spectrum
RefLevel S6.00dBm Offser 30,00 d ® AnBW 5 MHz
Att 35d8  Meas Time 2s

TOF "TEST!

1C

————

Testing
FCC 27.50(d)(5) / 90.205/90.635 Peak to Average Power Ratio
FCC Part 27 / FCC Part 90

M1[1][0.000 967 821
7.57 8

PAPR_ANT3_n29_M_5MHz_BW_15kHz_SCS_64QAM

Multiview = Spectrum

RefLevel 5600 dBm  Offset 30,00 dB = AnBW 5 MHz
2508 Meas Time 25

@mko
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1802
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CF 720.5 MHz

Mcan Pwr + 20,00 db

Z Result Summar
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Mcan Pwr + 20,00 db

Z Result Summar

PAPR_ANT3_n29_H_SMHz_BW_15kHz_SCS_64QAM

Multiview = Spectrum
RefLevel S6.00dBm Offser 30,00 d ® AnBW 5 MHz
Att 35d8  Meas Time 2s

TOF "TEST!

1 CCDF

———

M1[1]}0.001 045 559
7.68 8|

PAPR_ANT3_n29_L_SMHz_BW_15kHz_SCS_2560AM

Multiview = Spectrum -
ReflLevel 5600 dBm  Offset 30,00 dB = AnBW 5 MHz SGL
Att 2508 Meas Time 25

TOF “TEST"
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————

MI[1][0.001 028083
18

=

=

1609

1609

CF 725.5 MHz

Mican Dwr + 20,00 dB

[Z Result Summar
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CF 720.5 MHz
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PAPR_ANT3_n29_M_SMHz_BW_15kHz_SCS_256QAM PAPR_ANT3_n29_H_SMHz_BW_15kHz_SCS_256QAM
Multiview = Spectrum - Multiview = Spectrum -
Ref Level 56 00 dBm  Offset 30,00 dB ® AnBW 5 MHz SGL Ref Level 56 00 dBm  Offset 30,00 dB ® AnBW 5 MHz SGL
A % MeasTime 2t A % MeasTime 2t
ToF ECT: ToF ECT:
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e e
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.39 dBm m 37008 6.6208 766 B 758 B .35 dBm m 37008 6.6408 R 700 B

reoty [ “

weody N i

Report reference ID: 467684-1R2TRFWL

Page 88 of 185



Section 8 Testing

Test name FCC 27.50(d)(5) / 90.205/90.635 Peak to Average Power Ratio k
Specification FCC Part 27 / FCC Part 90 Nemko

PAPR_ANT3_n29_L_SMHz_BW_15kHz_SCS_1024QAM PAPR_ANT3_n29_M_5MHz_BW_15kHz_SCS_1024QAM

Multiview = Spectrum - Multiview = Spectrum -
RefLevel S6.00dBm Offser 30,00 d ® AnBW 5 MHz S6L RefLevel S6.00dBm Offser 30,00 dB ® AnBW 5 MHz S6L
Att 35d8  Meas Time 2s 35d8  Meas Time 2s

TOF "TEST!

1C

MI[1][0.001012 468 MI[1][0.001 005998

ez 8.24 dB| 8.40 dB|
o
1802 - 1802 -
1603 1603
Il

CF 720.5 MHz Mcan Pwr + 20,00 db CF 723.0 MHz - Mcan Pwr + 20,00 98
Z Result Summar Samples: 10000000 Z Result Summar Samples: 10000000
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weooy B reody N B

PAPR_ANT3_n29_H_SMHz_BW_15kHz_SCS_1024QAM

Multiview = Spectrum -

ReflLevel 5600 dBm  Offset 30,00 dB = AnBW 5 MHz SGL
2508 Meas Time 25

MI[1][0.001 016096
8,40 dB)

=

1609

CF 725.5MHz ) Wean Pwr + 20.00 48

Band n29 — 10 MHz

PAPR_ANT3_n29_H_10MHz_BW_15kHz_SC5_QPSK PAPR_ANT3_n29_H_10MHz_BW_15kHz_SC5_16QAM

Multiview = Spectrum Multiview = Spectrum

ReflLevel S56.00dBm Offset 30,00 dB = AnBW 10 Mz S6L ReflLevel 56.00dBm Offset 30,00 dB = AnBW 10 S6L

35d8  Meas Time 1ls Att 35d8  Meas Time 1ls
TOF "TEST!
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e e
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" ¥ \
i

CF 723.0 Mz Mean Pwr + 20,00 dB CF 723.0 Mz Mean Pwr + 20,00 dB

Z Resdli Summa Samples 10000000 Z Resdli Summa Samples 10000000
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