DEKRA Certification, Inc.
405 Glenn Dr. Suite 12,
Sterling, VA 20164

United States of America

D DEKRA

TEST A.5: PEAK-TO-AVERAGE POWER RATIO (PAPR)

LIMITS:

Product standard:

Part 96.41 Subclause (g)

Test standard:

ANSI C63.26-2015

LIMITS

In addition to the power limits in Section 96.41, CBSDs need to meet a PAPR limit. For this measurement, the
procedure in Section 5.2.6 of ANSI C63.26-2015 is acceptable. CCDF (Complementary Cumulative Distribution
Function) measurement was utilized in the spectrum analyzer and the maximum PAPR level with 0.1 % probability

values were recorded.

The peak-to-average power ratio (PAPR) of any CBSD transmitter output power must not exceed 13 db.

TEST SETUP

Spectrum

Analyzer

T
4 oo

EUT

Non-Conducted
Table

= Ground Reference Plane ==

TESTED SAMPLES:

S/01

TESTED CONDITIONS MODES:

TC#01 (Band 48)

TEST RESULTS: PASS
10 MHz BW
Port 1
Lowest frequency | Middle frequency | Highest frequency
3555 MHz 3625 MHz 3695 MHz
Peak (dBm) 38.17 37.01 38.34
Mean (dBm) 27.20 25.10 26.65
PAPR at 0.1% probability (dB) 9.10 10.43 9.77
Measurement uncertainty (dB) <#1.11
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TEST RESULTS (Cont.):

Port 2
Lowest frequency | Middle frequency | Highest frequency
3555 MHz 3625 MHz 3695 MHz
Peak (dBm) 36.80 37.09 37.45
Mean (dBm) 25.84 25.22 25.13
PAPR at 0.1% probability (dB) 9.83 10.49 10.12
Measurement uncertainty (dB) <#1.11
20MHz BW
Port 1
Lowest frequency | Middle frequency | Highest frequency
3560 MHz 3625 MHz 3690 MHz
Peak (dBm) 36.71 34.43 34.26
Mean (dBm) 24.13 22.20 22.61
PAPR at 0.1% probability (dB) 9.30 10.43 9.57
Measurement uncertainty (dB) <+1.11
Port 2
Lowest frequency | Middle frequency | Highest frequency
3560 MHz 3625 MHz 3690 MHz
Peak (dBm) 34.65 34.34 33.89
Mean (dBm) 22.08 21.71 21.62
PAPR at 0.1% probability (dB) 10.64 10.75 10.43
Measurement uncertainty (dB) <+1.11
See plots below
10-22-2019
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TEST RESULTS (Cont.):

Port 1:
10 MHz BW
Lowest Channel (3555 MHz)

Ref Level 50.00 dBm Offset 20.28 dB & RBW 10 MHz
Att 45dB AQT 1.6 ms Input 1 AC
SGL PS

©1Sa Clrw

CF 3.555 GHz Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 100000
Mean |  peak | crest | 100% | 1% | 0.a% | 0.01% |
Trace 1 [ 27.20 dBm | 38.17 dBm 10.97 dB 3.68 dB 6.99 dB 9.10 dB 10.64 dB
—_—

Middle Channel (3625 MHz)

Ref Level 50.00 dBm Offset 20.28 d2 » RBW 10 MHz
Att 45 dB AQT 1.6 ms Input 1 4C
SGL PS

©1Sa Clrw

CF 3.625 GHz Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | crest | 10% | 1% | 0.1% | 0.01% |
Trace 1 25.10 dBm 37.01 dBm 11.91 de 4. 81 d8 8.67 dB 10.43 de 11.45 dB&
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TEST RESULTS (Cont.):

Highest Channel (3695 MHz)

Ref Level 50.00 dém Offset 20.20 dB & RBW 10 MHz
Att 45de  AQT 1.6 ms Input 1 4C
SGL PS

©1Sa Clrw

CF 3.695 GHz Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | crest | 10% | 1% | 0.1% | op.01%% ||
Trace 1 26.65 dBm 3B8.34 dbm 11.68 dB 4.17 dB 7.71 dB Q.77 dB 11.42 dp |

20 MHz BW
Lowest Channel (3560 MHz)

Ref Level 50.00 dBm  Offset 20,28 dB & RBW 10 MHz
Att 45dB AQT 1.6 ms Input 1 aCc
SGL PS
©1Sa Clrw

CF 3.56 GHz Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 100000
mMean | Peak |  crest | 0% | 1% | 0% | op.01% |
Trace 1 | 24.13 dbm 36.71 dBm 1z.58 dp 3.62 d 6.93 dB 9.30 dB 11.16 dB |
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TEST RESULTS (Cont.):

Middle Channel (3625 MHz)

Ref Level 50.00 dBm Offset 20,28 dB & RBW 10 MHz
att 45de AQT 1.6 ms Input 1 aC
SGL PS

©O15a Clrw

CF 3.625 GHz

Mean Pwr + 20.00 dB

Complementary Cumulative Distribution Function
Mean | Peak | crest | 10%

| 1%

Samples: 100000
| 0.1% | 0.01% |

Trace 1 22,20 dBm 34.43 dBm 12,22 de 4.72 dB

.43 dB

10.43 de 11.77 de

Highest Channel (3690 MHz)

Ref Level 50.00 dBm Offset 20.28 dB & RBW 10 MHz
Att 45 de AQT 1.6 ms Input 1 4C
SGL PS

©15a Clrw

CF 3.69 GHz Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | crest | 100% | 1% | 0.a0% | op.01% |
Trace 1 22.61 dBm 34.26 dBm 11.66 dB 4.12 dB 7.54 dB 9.57 dB | 10.81 de
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TEST RESULTS (Cont.):

Port 2:
10 MHz BW
Lowest Channel (3555 MHz)

Ref Level 50.00 dBm Offset 20.28 dB & RBW 10 MHz
Att 45 dB AQT 1.6 ms Input 1 aC
SGL PS

©15a Clrw

CF 3.555 GHz

Mean Pwr + 20.00 dB

Complementary Cumulative Distribution Function
Mean | Peak | crest |

100% | 1% |

Samples: 100000
0.1% | 0.01% |

Trace 1 25.84 dBm 36.80 dbm 10,96 dp 4.72 db

9.63 d& 10.61 dB

Middle Channel (3625 MHz)

Ref Level 50.00 dBm Offset 20.268 dB & RBW 10 MHz
Att 45dB AQT 1.6 ms Input 1 aC
SGL PS

©15a Clrw

CF 3.625 GHz

Mean Pwr + 20.00 dB

Complementary Cumulative Distribution Function

Mean | peak |  crest | 10% | 19 |

Samples: 100000

0.1% | 0.01% |

Trace 1 25.22 dBm 37.09 dBm 11.87 de 4.93 dB 8.75 dB

10.49 dB

11.45 dB
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TEST RESULTS (Cont.):

Highest Channel (3695 MHz)

Ref Level 50.00 dBm  Offset 20.20 dB & RBW 10 MHz
Att 45 dB AQT 1.6 ms Input 1 AC
SGL PS

©15a Clrw

CF 3.695 GHz Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 100000
Mean |  pPeak |  crest | 10% | 1% | 0% | p.01% |
Trace 1 25.13 dBm 37.45 dBm 12.32 de 4.64 dB 8.35 dB 10.12dB | 11.30 dB
—

20 MHz BW

Lowest Channel (3560 MHz)

Ref Level 50.00 dBm Offset 20.28 dB @ RBW 10 MHz

Att 45 de AQT 1.6 ms Input 1 aC
SGL PS

©1Sa Clrw

CF 3.56 GHz Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | crest | 1000 | 1% | 0.10% | 0.010% |
_Trace 1 [ 22.08 dBm 34.65 dBm 12.57 d& 4.90 dB 8.70 d& 10.64 dB 11.83 dB
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TEST RESULTS (Cont.):

Middle Channel (3625 MHz)

Ref Level 50.00 dBm Offset 20.28 dB & RBW 10 MHz
Att 45d8  AQT 1.6 ms Input 1 AC
SGL PS

©1Sa Clrw

CF 3.625 GHz Mean Pwr + 20.00 dB
/Complementary Cumulative Distribution Function Samples: 100000
‘[ Mean |  pPeak | crest | 100% | 1% | 0.9% | 0.01% |
_Trace 1 21.71 dBm 34.34 dBm 12.63 dB 4.87 dB 8.72 dB 10.75 dB 12.17 dB

Highest Channel (3690 MHz)

Ref Level 50.00 dBm Offset 20.28 dB & RBW 10 MHz

Att 45dB AQT 1.6 ms Input 1 aC

SGL PS

©15a Clrw

CF 3.69 GHz Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak |  crest | 10% | 100 | 0.% | o0.010% |
Trace 1 21.62 dBm 33.89 dBm 12.27 de 4.64 dB 8.35 dB 10.43 dB 11.65 dB
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TEST A.6: 3.5 GHZ EMISSION AND INTERFERENCE LIMITS

Product standard: Part 96.41 Subclause (e)

LIMITS:

Test standard: ANSI C63.26-2015

LIMITS

The radio frequency voltage or powers generated within the equipment and appearing on a spurious frequency
shall be checked at the equipment output terminals when properly loaded with a suitable artificial antenna. Curves
or equivalent data shall show the magnitude of each harmonic and other spurious emission that can be detected
when the equipment is operated under the conditions specified in § 2.1049 as appropriate. The magnitude of
spurious emissions which are attenuated more than 20 dB below the permissible value need not be specified.

Confirm that the device satisfies the emission limits specified in Section 96.41(e) for all declared channel
sizes, at the lowest and highest edges of the band, and in the middle of the band. The RMS detector was used

for the measurement at each frequency with 400 MHz span.

A narrower RBW is permitted in all cases to improve measurement accuracy, provided the measured power is
integrated over the full reference bandwidth.

The limits for emission outside the fundamental are stated below.
e within 0-10 MHz above and below the assigned channel < -13 dBm/MHz
e greater than 10 MHz above and below the assigned channel < -25 dBm/MHz
e any emission below 3530 MHz and above 3720 MHz < -40 dBm/MHz

TEST SETUP

Spectrum Analyzer

N[
:_E: oo EUT

Non-Conducted
Table

= Ground Reference Plane ==

The following duty cycle correction was added in RF level offset to get the accurate measured emission
level in the average power measurement.

The duty cycle correction = 10 log (1/0.67) = 1.67 (dB)
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TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#01 (Band 48)
TEST RESULTS: PASS
2x2 MIMO
Port 1 and 2:
10 MHz BW

Lowest Channel

The spurious signals detected were more than 12 dB below the reference limit for the lowest channel were shown
in the plots.

Middle Channel

The spurious signals detected were more than 20 dB below the reference limit for the middle channel were shown
in the plots.

Highest Channel

The spurious signals detected were more than 12 dB below the reference limit for the Highest channel were
shown in the plots.

20 MHz BW

Lowest Channel

The spurious signals detected were more than 12 dB below the reference limit for the lowest channel were shown
in the plots.

Middle Channel

The spurious signals detected were more than 12 dB below the reference limit for the middle channel were shown
in the plots.

Highest Channel

The spurious signals detected were more than 12 dB below the reference limit for the Highest channel were
shown in the plots.
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TEST RESULTS (Cont.):

Port 1:
10 MHz BW
Lowest Channel (3555 MHz)

Ref Level 30.00 deém  Offset 20.28 dB Mode Auto Sweep Input 1 DC
PS
D 1Rm Yiaw
Limit (fheck paBs
20 dBri=tet
10 dBm
0 dBm
-10 dBm
-20 dBm J[_ —|[
-30 dBm I
-40-dBm :
-50 dBrv
-60 dBm
CF 3.555 GHz 10000 pts Span 400.0 MHz
Spectrum Emission Mask Standard: None
T Power 27.22 dBm Tx Bandwidth 10.000 MHz REBW 100.000 kHz
Range Low | RangeUp | RBW | Frequency | Power Abs | PowerRel | ALimit _I
-200.000 MHz -25.000 MHz | 1.000 MHz 3.39984 GHz -50.90 dBm -78.12 dB -10.90 dB
-25.000 MHz -15.000 MHz | 1.000 MHz 3.53998 GHz -40.41 dBm -67.63 dB -15.41 d&
-15.000 MHz -5.,000 MHz | 1.000 MHz 3.54898 GHz -15.74 dBm -42.96 dB -2.74 dB
=6.000 MHz -5.000 MHz | 100.000 kHz | 3.54998 GHz | -27.87 dBm -55.10dB | -14.87 de
5.000 MHz 6.000 MHz 100.000 kHz 3.56002 GHz -30.68 dBm -57.90 dB -17.68 dB
6.000 MHz 15.000 MHz 1.000 MHz 3.56102 GHz 17.94 dBm 45.16 dB 4.94 dB
15.000 MHz 165,000 MHz | 1.000 MHz 3.57006 GHz -32.58 dBm -59.80 dB | -7.58 dB
166.000 MHz 200.000 MHz 1.000 MHz 3.75414 GHz -51.57 dBm -78.79 dé -11.57 de

Middle Channel (3625 MHz)

[ ——
Ref Level 30,00 deém  Offset 20.28 dB Mode Auto Sweep Input 1 DC
STOP PS
O1Rm Yiew
Limit heck PABS
20 dBri=e
10 dBm
0 dBm
-10 dBm
-20 dBm I[_ —|[
-30 dBm
~40-cbnr
=30 dBm — | —
-60 dBm
CF 3.625 GHz 10000 pts Span 400.0 MHz
Spectrum Emission Mask Standard: None
Tx Power 26.73 dBm Tx Bandwidth 10.000 MHz RBW 100.000 kHz
Range Low | RangeUp | RBW | Frequency | Power Abs | PowerRel | ALimit _I
-200.000 MHz -95.000 MHz | 1.000 MHz 3.43782 GHz -51.45 dBm -78.17 B -11.45 dB
-95.000 MHz -15.000 MHz | 1.000 MHz 3.60994 GHz -32.95 dBm -50.68 dB -7.95 dg
-15.000 MHz -5.000 MHz | 1.000 MHz 3.61898 GHz -16.18 dBm -42.91 dB -3.18 d&
-6.000 MHz -5.000MHz | 100.000 kHz | 3.61998 GHz | -28.34 dBm -55.06 dB | -15.24 de
5.000 MHz 6.000 MHz 100.000 kHz 3.63002 GHz -31.39 dBm -58.12 dB -18.39 dB
6.000 MHz 15.000 MHz 1.000 MHz 3.63102 GHz 18.70 dBm 45.42 dB 5.70 dB
15.000 MHz 95,000 MHz | 1.000 MHz 3.64002 GHz -34.13 dBm -60.85 dB | 0,13 dB
95.000 MHz 200.000 MHz 1.000 MHz 3.75086 GHz -51.29 dBm -78.02 db -11.29 dB
- —
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TEST RESULTS (Cont.):

Highest Channel (3695 MHz)

[E——
Ref Level 30.00 dém Offset 20.28 dB Mode Auto Sweep Input 1 DC
STOP PS
Q1Rm Yiew
Limit ¢heck pARS
20 dBrm=tet
10 d&ém
0 dBm
-10 dBm
-20 dBm |[_ —|L
-30 dBm
=4 G-l
-30 dbm —
-60 dBm
CF 3.695 GHz 10000 pts Span 400.0 MHz
Spectrum Emission Mask Standard: None
Tx Power 27.50 dBm Tx Bandwidth 10.000 MHz REW 100.000 kHz
Range Low | RangeUp | RBW | Fraquency | PowerAbs | PowerRel | ALimit |
-200.000 MHz -165.000 MHz | 1.000 MHz 3.52486 GHz -32.19 dBm -79.69 dB -12.19 de
-165.000 MHz -15.000 MHz | 1.000 MHz 3.67998 GHz -31.79 dBm -59.29 dB -6.70 dB
-15.000 MHz -6.000 MHz | 1.000 MHz 3.68898 GHz -15.79 dBm -43.209 dB -2.79 dB
-5.000 MHz -5.000 MHz | 100.000 kHz | 3.68998 GHz | -22.20 dBm -55.70 dB | -15.20 dB
5.000 MHz 6,000 MHz 100.000 kHz 3.70002 GHz -31.67 dBm -59.17 dB -18.67 d&
6.000 MHz 15.000 MHz 1.000 MHz 3.70102 GHz 18.72 dBm 46.22 dB 5.72 dB
15.000 MHz 25,000 MHz | 1.000 MHz 3.71002 GHz -41.70 dBm -69.21 dB | -16.70 de
25.000 MHz 200.000 MHz 1.000 MHz 3.75430 GHz -51.08 dBm -78.58 dB -11.08 d&

20 MHz BW

Lowest Channel (3560 MHz)

Ref Level 30.00 dém Offset 20.28 dB Mode Auto Sweep Input 1 DC
STOP PS
O1Rm Yiew
Limit ¢heck PARS
20 dBrm=tet
10 dBm
0 dBm
-10 dBm i
-20 dBm [_ _ll
-30 dBm
—40-clbmr
=50 dRm
-60 dBm
CF 3.56 CHz 10000 pts Span 400.0 MHz
Spectrum Emission Mask Standard: None
Tu Power 25.72 dBm Tx Bandwidth 20.000 MHz REW 200.000 kHz
Range Low | RangeUp | RBW | Frequency | PowerAbs | PowerRel |  ALimit |
-200.000 MHz -30.000 MHz | 1.000 MHz 3.40050 GHz -50.76 dBm -76.48 dB -10.76 dB
-30.000 MHz -20,000 MHz | 1.000 MHz 3.53998 GHz -32.21 dBm -57.94 dB -7.21dB
-20.000 MHz -11.000 MHz | 1.000 MHz 3.54898 GHz -23.36 dBm -49.08 dB -10.36 dB
=11.000 MHz -10,000 MHz | 200.000 kHz | 3.54998 GHz | -30.76 dBm -56.48 dB | -17.76 dB
10.000 MHz 11,000 MHz 200.000 kHz 3.57002 GHz -34.12 dBm -59.85 dB -21.12 d&
11.000 MHz 20,000 MHz 1.000 MHz 3.57102 GHz 27.22 dBm 52.95 dB 14.22 dB
20.000 MHz 160,000 MHz | 1.000 MHz 3.58006 GHz -30.74 dBm -56.46 db | -5.74 di
160.000 MHz 200.000 MHz 1.000 MHz 3.75978 GHz -51.22 dBm -76.94 dB -11.22 de
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TEST RESULTS (Cont.):

Middle Channel (3625 MHz)

Ref Level 30,00 dém Offset 20.28 dB Mode Auto Sweep Input 1 AC
STOP PS
O1Rm Yiew
Limit ¢fheck PARS
20 dBm=tbt
10 dém
0 dem
-10 dBm T
-20 dBm [_ _ll
-30 dBm
~40-cir
=S0.dBm
-60 dBm
CF 3.625 GHz 10000 pts Span 400.0 MHz
Spectrum Emission Mask Standard: None
T Power 24.05 dBm Tx Bandwidth 20.000 MHz RBW 200.000 kHz
Range Low | Rangeup | RBW | Frequency | PowerAbs | PowerRel |  ALimit |
-200.000 MHz -05.000 MHz | 1.000 MHz 3.42850 GHz -51.23 dBm -75.28 dB -11.23 de
-95.000 MHz -20.000 MHz | 1.000 MHz 3.60458 GHz -26.10 dBm -50.15 g -1.10 d&
-20.000 MHz -11.000 MHz | 1.000 MHz 3.61350 GHz -24.39 dBm -48 .44 B -11.39de
-11.000 MHz -10.000 MHz | 200.000 kHz | 3.61498 GHz | -21.94 dBm -55.99dB | -18.94 dB
10.000 MHz 11.000 MHz 200.000 kHz 3.63502 GHz -35.11 dBm -50.16 dB -22.11 dg
11.000 MHz 20.000 MHz 1.000 MHz 3.63602 GHz 27.97 dBm 52.01d8 14.97 dB
20.000 MHz 95,000 MHz | 1.000 MHz 3.64558 GHz -31.35 dBm -55.40 cB | -£.35 dB
95.000 MHz 200.000 MHz 1.000 MHz 3.753346 GHz -51.03 dBm -75.08 dB -11.03 de

Highest Channel (3690 MHz)

e
Ref Level 30,00 dBm  Offset 20.28 dB Mode Auto Sweep Input 1 DC
STOP PS
O1Rm Yiew
Limit heck PARS
20 dBria=td
10 dBm
0 dBm
-10 dBm T
-20 dBm [_ _l
[
-30 dBm
-4
=50 dBm
-60 dBm
CF 3.69 CHz 10000 pts Span 400.0 MHz
Spectrum Emission Mask Standard: None
Tx Power 24.96 dBm Tx Bandwidth 20.000 MHz REBW 200.000 kHz
Range Low | Rangeup | RBW | Frequency | Power Abs | PowerRel |  ALimit |
-200.000 MHz -160.000 MHz | 1.000 MHz 3.52774 GHz -51.94 dBm -76.90 dB -11.94 dB
-160.000 MHz -20,000 MHz | 1.000 MHz 3.66994 GHz -25,50 dBm -50.46 d& -0.50 d&
-20.000 MHz -11.000 MHz | 1.000 MHz 3.67898 GHz -24.03 dBm -48.98 dB -11.03 dB
-11.000 MHz -10.000 MHz | 200.000 kHz | 3.67998 GHz | -21.40 dBm -56.36 dB | -18.40 dB
10.000 MHz 11.000 MHz 200.000 kHz 3.70002 GHz -34.97 dBm -59.93 dBé -21.97 dB
11.000 MHz 20,000 MHz 1.000 MHz 3.70118 GHz 27.66 dBm 52.62 dB 14.66 dB
20.000 MHz 30,000 MHz | 1.000 MHz 3.71010 GHz -40.31 dBm -65.27 dB | -15.21 de
30.000 MHz 200.000 MHz 1.000 MHz 3.74514 GHz -50.95 dBm -75.90 dB -10.95 dB
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TEST RESULTS (Cont.):

Port 2:
10 MHz BW
Lowest Channel (3555 MHz)

Ref Level 30.00 dém  Offset 20.28 dB Mode Auto Sweep Input 1DC
STOP PS
O1Rm Yiew
Limit (heck PARS
20 dbtri=tid
10 dem
0 dBm
-10 dBm
-20 dBm [_ —|[
| |
-30 dBm
-6 b '
=50 ARm P
-60 dBm
CF 3.555 GHz 10000 pts Span 400.0 MHz
Spectrum Emission Mask Standard: None
Tx Power 27.64 dBm Tx Bandwidth 10.000 MHz RBW 100.000 kHz
Range Low | Rangelup | RBW | Frequency | PoweraAbs | PowerRel |  ALimit |
-200.000 MHz -25.000 MHz | 1.000 MHz 3.39481 GHz -50.62 dBm -78.26 dB -10.62 dB
-25.000 MHz -15.000 MHz | 1.000 MHz 3.53998 GHz -40.05 dBm -67.69 d& -15.05 dg
-15.000 MHz -6.000 MHz | 1.000 MHz 3.54898 GHz -15.19 dBm -42.83 dB -2.19 de
-6.000 MHz -5.000 MHz | 100.000 kHz | 3.54998 GHz | -27.21 dBm -54.85d8B | -14.21 de
5.000 MHz 6.000 MHz 100,000 kHz 3.26002 GHz -29,32 dBm -56.96 dB -16.32 dB
6.000 MHz 15.000 MHz 1.000 MHz 3.56102 GHz 16.75 dBm 44.39 dB 375 dB
15.000 MHz 165,000 MHz | 1.000 MHz 3.57022 GHz -31.51 dBm -50.16 dB | £.51 de
166.000 MHz 200.000 MHz 1.000 MHz 3.74983 GHz -51.21 dBm -78.85 dB -11.21 dB

Middle Channel (3625 MHz)

Ref Level 30.00 dém Offset 20.28 dB Mode Auto Sweep Input 1DC
STOP PS
O1Rm View
Limit ¢heck PARS
20 dBri=tid
10 dem
0 dBm
-10 dBm
-20 dBm |[_ —|[
-30 dBm
=40
=50 dBm ——p —
-60 dBm
CF 3.625 GHz 10000 pts Span 400.0 MHz
Spectrum Emission Mask Standard: None
Tu Power 27.14 dBm Tx Bandwidth 10.000 MHz REW 100.000 kHz
Range Low | Rangeup | RBW | Fregquency | Power Abs | PowerRel | ALimit |
-200.000 MHz -95,000 MHz | 1.000 MHz 3.42742 GHz -51.24 dBm -78.38 dB -11.24 dB
-95.000 MHz -15.000 MHz | 1.000 MHz 3.60994 GHz -31.95 dBm -59.09 dB -6.95 de
-15.000 MHz -6.000 MHz | 1.000 MHz 3.61898 GHz -15.85 dBm -42.99 dB -2.85dB
-5.000 MHz -5.000 MHz | 100.000 kHz | 3.61998 GHz | -28.04 dBm -55.17 dB | -15.04 de
5.000 MHz 6.000 MHz 100.000 kHz 3.63002 GHz -31.12 dBm -58.26 dB -18.12 d&
6.000 MHz 15.000 MHz 1.000 MHz 3.63102 GHz 18.32 dBm 45.46 dB 5.22 dB
15.000 MHz 95,000 MHz | 1.000 MHz 3.64010 GHz -32.88 dBm -60.02 cB | -7.28de
95.000 MHz 200,000 MHz 1.000 MHz 3.75738 GHz -51.17 dBm -78.30 dB -11.17 de
~r e——
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TEST RESULTS (Cont.):

Highest Channel (3695 MHz)

e
Ref Level 30.00 dBm Offset 20.28 dB Mode Auto Sweep  Input 1 DC
STOP PS
O1Rm Yiew
Limit ¢heck PASS
20 dBrm=tet
10 dBm
0 dBm
-10 dBm
-20 dBm |[_ —|L
-30 dBm
=40
-50 dBm T
-60 dBm
CF 3.605 GHz 10000 pts Span 400.0 MHz
Spectrum Emission Mask Standard: None
Tx Power 26.75dBm Tx Bandwidth 10.000 MHz REW 100.000 kHz
Range Low | Rangeup | RBW | Frequency | PowerAbs | PowerRel |  ALimit |
-200.000 MHz -165.000 MHz | 1.000 MHz 3.52850 GHz -31.97 dBm -78.72 dB -11.97 dB
-165.000 MHz -15.000 MHz | 1.000 MHz 3.67998 GHz -32.62 dBm -59.36 dB -7.62 dB
-15.000 MHz -5.000 MHz | 1.000 MHz 3.68898 GHz -16.61 dBm -43.35 dB -3.61 dB
-6.000 MHz -5.000MHz | 100.000 kHz | 3.68998 GHz | -20.04 dBm -55.79.dB | -16.04 dB
5.000 MHz 6.000 MHz 100.000 kHz 3.70002 GHz -32.48 dBm -59.22 dB -19.48 dB
6.000 MHz 15,000 MHz 1.000 MHz 3.70106 GHz 20.40 dBm 47.14 dB 7.40 dB
15.000 MHz 25,000 MHz | 1.000 MHz 3.71002 GHz -41.77 dBm -68.52 dB | -16.77 d&
25.000 MHz 200.000 MHz 1.000 MHZz 3.75474 GHz2 -50.93 dBm -77.67 dB -10.93 d&
- g e —

20 MHz BW

Lowest Channel (3560 MHz)

e —
Ref Level 30,00 dém  Offset 20.28 dB Mode Auto Sweep Input 1 DC
STOP PS
D 1Rm Yiew
Limit ¢heck pABS
20 dBrm=tet
10 dBm
0 dBm
-10 dBm t
-20 dBm [_ _ll
-30 dBm
~40-cbm
=50 dRm
-60 dBm
CF 3.56 GHz 10000 pts Span 400.0 MHz
Spectrum Emission Mask Standard: None
T Power 26.10 dBm Tx Bandwidth 20.000 MHz REW 200.000 kHz
Range Low | Rangeup | RBW | Frequency | Power Abs | PowerRel | ALimit |
-200.000 MHz -30.000 MHz | 1.000 MHz 3.40666 GHz -50.79 dBm -76.88 cB -10.79 dB
-30.000 MHz -20.000 MHz | 1.000 MHz 3.53998 GHz -33.42 dBm -59.52 dB -8.42 dB
-20.000 MHz -11.000 MHz | 1.000 MHz 3.54898 GHz -22.68 dBm -48.77 dB -9.68 dB
-11.000 MHz -10.000 MHz | 200.000 kHz | 3.54998 GHz | -30.17 dBm -56.27 dB | -17.17 de
10.000 MHz 11.000 MRz 200.000 kHz 3.57002 GHz -33.44 dBm -59.53 dB -20.44 dB
11.000 MHz 20,000 MHz 1.000 MHz 3.57102 GHz 26.40 dBm 52.50 dB 13.40 dB
20.000 MHz 160,000 MHz | 1.000 MHz 3.58002 GHz -29.49 dBm -55.59dB | -4.49 dB
160.000 MHz 200.000 MHz 1.000 MHz 3.75170 GHz -51.28 dBm -77.37 dB -11.28 dB
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TEST RESULTS (Cont.):

Middle Channel (3625 MHz)

Ref Level 30.00 dem  Offset 20.28 dB Mode Auto Sweep Input 1 aC
STOP PS
O 1Rm Yiew
Limit (heck PARS
20 dBri=tet
10 dBém
0 dBm
-10 dBm 1
-20 dBm [_ _ll
-30 dBm
=40-cbmm
=50 dBm
-60 dBm
CF 3.625 GHz 10000 pts Span 400.0 MHz
Spectrum Emission Mask Standard: None
Tu Power 23.88 dBm Tx Bandwidth 20.000 MHz REW 200.000 kHz
Range Low | Rangeup | REW | Frequency | PowerAbs | PowerRel | ALimit |
-200.000 MHz -95.000 MHz | 1.000 MHz 3.43666 GHz -51.16 dBm -75.03 dB -11.16 dB
-95.000 MHz -20.000 MHz | 1.000 MHz 3.60494 GHz -26.18 dBm -50.06 dB -1.18 dB
-20.000 MHz -11.000 MHz | 1.000 MHz 3.61390 GHz -24.34 dBm -48.22 dB -11.34 dB
-11.000 MHz -10.000 MHz | 200.000 kHz | 3.61498 GHz | -31.94 dBm -55.81dB | -18.94 dB
10.000 MHz 11.000 MHz 200.000 kHz 3.63502 GHz -35.02 dBm -58.89 dB -22.02 deé
11.000 MHz 20,000 MHz 1.000 MHz 3.63614 GHz 27.73 dBm 51.61de 14.73 dB
20.000 MHz 95.000 MHz | 1.000 MHz 3.64506 GHz -31.09 dBm -54.96 dB | -6.09 de
95.000 MHz 200.000 MHz 1.000 MHz 3.75638 GHz -51.05 dBm -74.93 0B -11.05 dB
- ——

Highest Channel (3690 MHz)

s
Ref Level 30.00 dém  Offset 20.28 dB Mode Auto Sweep  Input 1DC
STOP PS
O1Rm Yiew
Limit (heck PAaRS
20 dBm=tet
10 dBm
0 dBm
-10 dBm 1
-20 dBm [_ _l|_
-30 dBm
=40-clbrr
<50 dBm
-60 dBm
CF 3.69 GHz 10000 pts Span 400.0 MHz
Spectrum Emission Mask Standard: None
Tx Power 25.07 dBm Tx Bandwidth 20.000 MHz RBW 200.000 kHz
Range Low | Rangeup | RBW | Frequency | PowerAbs | PowerRel |  aALimit |
-200.000 MHz =160.000 MHz | 1.000 MHz 3.52814 GHz -51.99 dBm =77.06 dB -11.99 dB
-160.000 MHz -20.000 MHz | 1.000 MHz 3.66970 GHz -25.61 dBm -50.68 dB& -0.61dB
-20.000 MHz -11.000 MHz | 1.000 MHz 3.67894 GHz -24.22 dBm -49.30 dB -11.22 dB
-11.000 MHz -10.000 MHz | 200.000 kHz | 3.67998 GHz | -31.66 dBm -56.73 db | -18.66 dB
10.000 MHz 11.000 MHz 200.000 kHz 3.70002 GHz -34.31 dBm -59.38 dB -21.21 de
11.000 MHz 20,000 MHz 1.000 MHz 3.70110 GHz 26,97 dBm 52.04 dB 13.97 de
20.000 MHz 30,000 MHz | 1.000 MHz 3.71002 GHz -38.39 dBm -63.46 dB | -13.39 dB
30.000 MHz 200.000 MHz 1.000 MHz 3.75390 GHz -50.89 dBm -75.96 0B -10.89 dB
P - S —
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TEST A.7: SPURIOUS EMISSIONS AT ANTENNA TERMINALS

Product standard: Part 2.1051 and 96.41 Subclause (e)

LIMITS:

Test standard: ANSI C63.26-2015

LIMITS

The radio frequency voltage or powers generated within the equipment and appearing on a spurious
frequency shall be checked at the equipment output terminals when properly loaded with a suitable
artificial antenna. Curves or equivalent data shall show the magnitude of each harmonic and other
spurious emission that can be detected when the equipment is operated under the conditions specified
in § 2.1049 as appropriate. The magnitude of spurious emissions which are attenuated more than 20 dB
below the permissible value need not be specified.

The limits for emission outside the fundamental for any emission below 3530 MHz and above 3720 MHz
are -40 dBm/MHz.

TEST SETUP

Spectrum Analyzer

l._] |
4:& 0o EUT

Non-Conducted
Table

= Ground Reference Plane ==

The following duty cycle correction was added in RF level offset to get the accurate measured emission
level in the average power measurement.

The duty cycle correction = 10 log (1/0.68) = 1.67 (dB)

TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#01 (Band 48)
TEST RESULTS: PASS

Report No: 2477ERM.003A1 Page 77 of 113 10-22-2019




DEKRA Certification, Inc.
405 Glenn Dr. Suite 12,
Sterling, VA 20164

United States of America

D DEKRA

TEST RESULTS(Cont.):

2x2 MIMO

10 MHz BW

Port 1 and 2

Port 1 and 2:

Lowest 3555 MHz Middle 3625 MHz Highest 3695 MHz
Spurious Emission Spurious Emission Spurious Emission
Frequency Level Frequency Level Frequency Level
(MHz) (dBm/MHz) (MH2) (dBm/MHz) (MHz) (dBm/MHz)
7251.68 -49.37 7390.18 -47.17
No Spurious 7385.68 -51.35
Measurement uncertainty (dB) <+2.03
20 MHz BW

Measurement uncertainty (dB)

Lowest 3560 MHz Middle 3625 MHz Highest 3690 MHz
Spurious Emission Spurious Emission Spurious Emission
Frequency Level Frequency Level Frequency Level
(MHz) (dBm/MHz) (MH2) (dBm/MHz) (MHz2) (dBm/MHz)
7249.68 -50.42 7381.18 -49.92
No Spurious
<+2.03

See plots below
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TEST RESULTS (Cont.):

Port1l
10MHz BW
Lowest Channel (3555 MHz)

FREQUENCY RANGE 20 MHz-5 GHz

Ref Level 20.00 dBm Offset 20.28 dB & RBW 1 MHz

Att 15 dé & SWT 55 e VBW 3 MHz Mode Auto Sweep
® LRm View

10 dBm

0 dBm

=10 dBm

-20 dBm

-30 dBm

FCC PART 96 SPURIOUS LIMIT

—rooomT

-50 dBm L

o !

-60 dBm

-70 dBm

Start 20.0 MHz 32001 pts Stop 5.0 GHz

FREQUENCY RANGE 5-21 GHz

Ref Level 20.00 dBm Offset 20.28 dB & RBW 1 MHz
Att 15 dB & SWT 55 & VYBW 3 MHz Mode auto Sweep
@ 1Rm View

10 dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm

FCC Part 96 Spurious

oo

.'1 o~ ALY
N ok — - A v
-60 dBm
-70 dBm
Start 5.0 GHz 32001 pts Stop 21.0 GHz
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TEST RESULTS (Cont.):

FREQUENCY RANGE 21-37 GHz

Ref Level 10.00 dBm Offset 20.28 dB & RBW 1 MHz
Att 508 w SWT 55w VBW 3MHz Mode Auto Sweep
@ 1Rm Yiew

0 dBm

-10 dBm

-20 dBm

-30 dBm

ACL =0 ..
FCC Part 96 Spunous

<50 dBm
T, At A s MWWMWM
-70 dBm
-80 dBm
Start 21.0 GHz 32001 pts Stop 37.0 GHz

Middle Channel (3625 MHz)

FREQUENCY RANGE 20 MHz-5 GHz

Ref Level 20.00 dBm Offset 20.28 dB & RBW 1 MHz
Att 15 dB & SWT 55 & ¥YBW 3 MHz Mode suto Sweep
@ 1Rm View

10dem

0dBm

-10 dBm

-20 dBm

-30 dBm

FCC PART 96 SPURIOUS LIMIT

oo

I

-60 dBm

=70 dBm

Start 20.0 MHz 32001 pts Stop 5.0 GHz
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TEST RESULTS (Cont.):

FREQUENCY RANGE 5-21 GHz

Ref Level 20.00 dBm Offset 20.28 dB @ RBW 1 MHz
Att 15 dB & SWT 55 e VBW 3 MHz Mode Auto Sweep
@ 1Rm Yiew

M1[1] =40.37 dBm

7.251680 GHz
10 dem

0 dBm

-10 dBm

-20 dBm

=30 dBm

FCC Part 96 Spurious

oo

M1

ot 1 PN A N

T N PR SN e nan et St o

-60 dBm

-70 dém

Start 5.0 GHz 32001 pts Stop 21.0 GHz
]

P — #

FREQUENCY RANGE 21-37 GHz

Ref Level 10.00 dBm  Offset 20,28 dB & RBW 1 MHz
Att 508 @ SWT 55 @ YBW 3 MHZz Mode Auto Sweep
@ 1Rm View

0 dBm

-10 dBm

-20 dBm

=30 dBm

AR

FCC Part 96 Spunous

-50 dBm

—— L e w WW\IL gt
L 4 -

-70 dBm

-80 dBm

Start 21.0 GHz 32001 pts Stop 37.0 GHz
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TEST RESULTS (Cont.):

Highest Channel (3695 MHz)

FREQUENCY RANGE 20 MHz-5 GHz

Ref Level 20.00 dEm  Offset 20.28 dB & RBW 1 MHz
Att 15 dB @ SWT 55 @ YBW 3 MHz

Mode auto Sweep
@ 1Rm Yiew

10 dém

0 dBm

-10 dBm

-20 dBm

-30 dBm

FCC PART 96 SPURIOUS LIMIT

—roToTT

-50 dBm

-60 dBm

-70 dBm

Start 20.0 MHz 32001 pts Stop 5.0 GHz

FREQUENCY RANGE 5-21 GHz

Ref Level 20.00 dBm Offset 20.28 dB & RBW 1 MHz
Att 15 dB & SWT 55 = YBW 3 MHz

Mode auto Sweep
® 1IRm View

M1[1] =47.17 dBm
7.390180 GHz
10dem

0 dem

-10 dBm

=20 dBm

-30 dém

FCC Part 96 Spunous

oo

M1

howetr 1] 1 PNESEN

-60 dBm

=70 dBm

Start 5.0 GHz 32001 pts
—

SIDH 21.0 GHz
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TEST RESULTS (Cont.):

FREQUENCY RANGE 21-37 GHz

L

Ref Level 10.00 dBm  Offset 20.28 dB & RBW 1 MHz

Att S dB & SWT 55 @ VYBW 3 MHZ Mode auto Sweep
® IRm View

0 dém

-10 dBm

-20 dBm

-30 dBm

T

FCC Part 96 Spunous

-50 dBm

SNPES_E, VWLV, Mt AVAAAA eV VY

-70 dBm

-80 dBm

Start 21.0 GHz 32001 pts Stop 37.0 GHz

20 MHz BW
Lowest Channel (3560 MHz)

FREQUENCY RANGE 20 MHz-5 GHz

Ref Level 20.00 dBm Offset 20.28 dB & RBW 1 MHz
Att 15 dBé & SWT 55w VBW 3MHz Mode suto Sweep
@ 1Rm View

10 dém

0 dem

-10 dBm

-20 dBm

-30 dém i;

FCC PART 96 SPURIOUS LIMIT

oo

I —
L
1

<50 dém —

-60 dBm

=70 dBm

Start 20.0 MHz 32001 pts StuB 5.0 GHz

Report No: 2477ERM.003A1 Page 83 of 113 10-22-2019




DEKRA Certification, Inc.

405 Glenn Dr. Suite 12, D E K RA
Sterling, VA 20164

United States of America

TEST RESULTS (Cont.):

FREQUENCY RANGE 5-21 GHz

Ref Level 20.00 dBm Offset 20.28 dB & RBW 1 MHz

Att 15 de & SWT 55 @ YBW 3 MHz Mode auto Sweep
@ 1Rm View

10dBm

0 dBm

-10 dBm

=20 dBm

-30 dBm

FCC Part 96 Spurious

oo

WO N S N T i AAAAA,
-60 dBm

-70 dBm

Start 5.0 GHz 32001 pts Stop 21.0 GHz

FREQUENCY RANGE 21-37 GHz

Ref Level 10.00 dBm Offset 20.28 dB & RBW 1 MHz

Att 508 & SWT 55 @ VBW 3 MHz Mode Auto Sweep
@ 1Rm View

0 dem

-10 dBm

-20 dBm

=30 dBm

A0 N

FCC Part 96 Spunous

-50 dBm
——_A A A A AN A s AN
-70 dBm
-80 dBm
Start 21.0 GHz 32001 pts Stop 37.0 GHz
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TEST RESULTS (Cont.):

Middle Channel (3625 MHz)

FREQUENCY RANGE 20 MHz-5 GHz

Ref Level 20.00 dBm Offset 20.20 dB & RBW 1 MHz
Att 15 cdB & SWT 55 @ VBW 3 MHz

Mode auto Sweep
@ 1Rm Yiew

10 dBm

0 dBm

-10 dBm

-20 dBm

=30 dBm

FCC PART 96 SPURIOUS LIMIT (

—ro o

/|

-60 dBm

-70 dBm

Start 20.0 MHz 32001 pts Stop 5.0 GHz

FREQUENCY RANGE 5-21 GHz

Ref Level 20.00 dBm  Offset 20.28 dB & RBW 1 MHz
Att 15 dB & SWT 55 @ VBW 3 MHz

Mode Auto Sweep
@ 1Rm Yiew

M1[1] -50.42 dBm
7.249680 GHz
10 dém

0 dBm

-10 dBm

-20 dBm

=30 dBm

FCC Part 96 Spunious

oo

WS -

[ R FYr e e Rt A b

-60 dBm

-70 dBm

Start 5.0 GHz 32001 pts
—

Slug 21.0 GHz

Report No: 2477ERM.003A1 Page 85 of 113 10-22-2019



DEKRA Certification, Inc.
405 Glenn Dr. Suite 12, D E KRA
Sterling, VA 20164

United States of America

TEST RESULTS (Cont.):

FREQUENCY RANGE 21-37 GHz

Ref Level 10.00 dBm Offset 20.28 dB & RBW 1 MHz
Att 5dB » SWT 55 & YBW 3 MHz Mode Auto Sweep
@ 1Rm View

0 dBm

-10 dBm

-20 dBm

-30 dBm

A0 0

FCC Part 96 Spunous

-50 dBm
AT, P S, S M WWW- W iphasig¥ NM
-70 dBm
-80 dém
Start 21.0 GHz 32001 pts Stop 37.0 GHz

Highest Channel (3690 MHz)

FREQUENCY RANGE 20 MHz-5 GHz

Ref Level 20.00 deém Offset 20.28 dB & RBW 1 MHz
Att 15 d8 & SWT 55 @ YBW 3 MHz Mode suto Sweep
@ IRm View

10dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm

FCC PART 96 SPURIOUS LIMIT I

oo

-50 dBm p

-60 dBm

=70 dBm

Start 20.0 MHz 32001 pts
—

StuE 5.0 GHz
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TEST RESULTS (Cont.):

FREQUENCY RANGE 5-21 GHz

Ref Level 20.00 dBm Offset 20.28 dB & RBW 1 MHz
Att 15 dB & SWT S5 @ YBW 32 MHz Mode Auto Sweep
@®1Rm View

M1[1] -49.92 dBm)|

7.381180 GHz
10 dBm

0 dBm

-10 dBm

=20 dBm

-30 dBm

FCC Part 96 Spunous
oo

howatn T s PO N PPV, V.V

[ S| - PP R B TR v - -
-60 dBm
-70 dBm
Start 5.0 GHz 32001 pts Stop 21.0 GHz

FREQUENCY RANGE 21-37 GHz

Ref Level 10,00 dém  Offset 20.28 dB & RBW 1 MHz
Att 5db @ SWT 55 @ YBW 3MHz Mode Auto Sweep
@ 1Rm Yiew

0 dBm

-10 dBm

-20 dBm

=30 dBm

AnAn

FCC Part 96 Spunous

-50 dBm
i, mewv" gy NM
-70 dBm
-80 dBm
Start 21.0 GHz 32001 pts Stop 37.0 GHz
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TEST RESULTS (Cont.):

Port 2:
10MHz BW
Lowest Channel (3555 MHz)

FREQUENCY RANGE 20 MHz-5 GHz

Ref Level 20.00 dBm Offset 20.26 dB & RBW 1 MHz
Att 15 dB & SWT 55 & VYBW 3 MHz Mode suto Sweep
@ 1Rm View

10 dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm

FCC PART 96 SPURIOUS LIMIT

oo

-50 dBm )‘ e el

— \

-60 dBm

-70 dBm

Start 20.0 MHz 32001 pts

Stop 5.0 GHz

FREQUENCY RANGE 5-21 GHz

Ref Level 20.00 dBm Offset 20,28 dB & RBW 1 MHz
Att 15 dB & SWT 55 @ YBW 3 MHz Mode Auto Sweep
@ 1Rm Yiew

10dBm

0 dBm

-10 dBm

-20 dBm

=30 dBm

FCC Part 96 Spurious

oo

ﬁ . LA .
st e N VY s
-60 dBm
-70 dBm
Start 5.0 GHz 32001 pts Stop 21.0 GHz
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TEST RESULTS (Cont.):

FREQUENCY RANGE 21-37 GHz

Ref Level 10.00 dBm Offset 20.28 dB & RBW 1 MHz
Att 5 dE & SWT Ss & ¥YBW 3 MHz Mode Auto Sweep
@ 1Rm Visw

0 dBm

-10 dBm

-20 dém

=30 dBm

A _AD e
FCC Part 96 Spurious

50 dBm
e, A, A AAANRANMNASAN e g™ A v
-70 dém
-80 dBm
Start 21.0 GHz 32001 pts Stop 37.0 GHz

Middle Channel (3625 MHz)

FREQUENCY RANGE 20 MHz-5 GHz

Ref Level 20.00 dém Offset 20.20 d& & RBW 1 MHz
Att 15 dB & SWT 535 @ VBW 3MHz Mode auto Sweep
@ 1Rm View

10 dem

0 dBm

-10 dBm

-20 dBm

-30 dBm

FCC PART 96 SPURIOUS LIMIT

-50 dBm ‘{ e maiina

-60 dBm

-70 dBm

Start 20.0 MHz 32001 pts Stop 5.0 GHz
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TEST RESULTS (Cont.):

FREQUENCY RANGE 5-21 GHz

Ref Level 20.00 dBm Offset 20.28 dB & RBW 1 MHz

Att 15 dB & SWT 55 & VYBW 3MHz Mode Auto Sweep
@ IRm View

10dem

0 dem

-10 dBm

=20 dBm

-30 dBm

FCC Part 96 Spurious

oo

honatm T N— R e
SRS P P, Wt b

-60 dBm

-70 dBm

Start 5.0 GHz 32001 pts Stop 21,0 GHz

FREQUENCY RANGE 21-37 GHz

Ref Level 10.00 dBm Offset 20.28 dB & RBW 1 MHz
Att S dB & SWT S5s @ VBW 3MHz Mode asuto Sweep
@ 1Rm View

0 dbm

-10 dBm

-20 dBm

=30 dBm

.
art 96 Spunous

A

FCC

oh

-50 dBm
r—n A s A AAAPAAAARANN A e g AN
-70 dBm
-80 dém
Start 21.0 GHz 32001 pts - 75[0: 37.0 GHz
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