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

mm s
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
Lowest frequency | Middle frequency | Highest frequency
3555 MHz 3625 MHz 3695 MHz
Peak (dBm) 29.40 290.71 29.68
Mean (dBm) 18.36 19.24 18.43
PAPR at 0.1% probability (dB) 9.86 9.22 10.14
Measurement uncertainty (dB) <+1.11
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TEST RESULTS (Cont.):

20MHz BW

Lowest frequency | Middle frequency | Highest frequency
3560 MHz 3625 MHz 3690 MHz
Peak (dBm) 27.11 26.43 26.48
Mean (dBm) 15.33 15.24 15.90
PAPR at 0.1% probability (dB) 10.64 10.20 9.80
Measurement uncertainty (dB) <+1.11

10 MHz BW

Lowest Channel (3555 MHz)

Ref Level 42.72 3Bm  Offset 14,00 d2 & RBW 10 MHz
ALt 45 de aQT 1.6 ms Input 1 AC
SGL PS
©15a Clrw
01 — L
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CF 3.555 GHz Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Bamples: 100000
Maan | Peak | crast | 10%; | 104 | 0.1% | 0.01% |
Trace 1 18.36 dBm 25.40 dBm 11.03 de 5.30 di 8.17 da 9.86 dB 10.67 de
e ——— B
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TEST RESULTS (Cont.):

Middle Channel (3625 MHz)

Ref Level 40.72 dbm  Offset 20,00 d2 & RBW 10 MHz

Att 45 de AQT 1.6 ms Input 1 4aC
SGL PS

©15a Clrw

\
b s FEEEE] EEEEEEETEE EEEEEEEERRE EEEEEEEEREEEE S ERTHEEEE : EEEEEEEE e
3
Y
A}
CF 3.625 GHz Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Bamples: 100000
Maan | peak | Crast | 1000 | 104 | 0.1% | 0010 |

Trace 1 159.24 dBm 25.71 dBm 10.47 dB 4.81 dB 7.62 dB 9.22 dB 10.12 dB

Highest Channel (3695 MHz)

Ref Level 49.72 dBm  Offset 20,00 d& & RBW 10 MHz

At 45cde AQT 1.6 ms Input 1 aC
SG:L PSS

0 15a Clrw

*
.......................... N\

b et i SRR B EEs s S Hi EEEEEEEEE T

3

‘.

A
CF 3.695 GHz Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Bamples: 100000
Maan | Peak | Crast | 10%0 | 104 | 0.1% | p.010% |
Trace 1 18.43 dBm 25,68 dbm 11,25 dB 5.45 dB 8,46 db 10.14 de 11.01 de
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TEST RESULTS (Cont.):

20 MHz BW

Lowest Channel (3560 MHz)

Ref Level 50.00 dJBm

Att 45 de
SGL PS

Offset 20.28 d&é & RBW 10 MHz
AQT 1.6 ms Input 1 aC

(@15a Clrw

CF 3.56 GHz Mean Pwr + 20.00 dB
GComplementary Cumulative Distribution Function Bamples: 100000,
Mean | Peak | Grest | 100 | 100 | o000 | o.01% |
Trace 1 15.33 dBm 27.11 dBm 11.78 dB 6.75 dB 9.51 dB 10.64 dB 11.39 dB

—_—

Middle Channel (3625 MHz)

———
Ref Level 49.72 dJBm

Att 45 de
SGL PS

Offset 20.00 dBé & RBW 10 MHz
AQT 1.6 ms Input 1ac

(©15a Clrw

CF 3.625 GHz

Mean Pwr + 20.00 dB

Complementary Cumulative Distribution Function

Bamples: 1000000

Maan | peak | crast | 10%0n | 104 | 0.1% | D0D.01% |
Trace 1 [ 15.24 dBm 26.43 dBm 11.19 dB f.46 dB 9.07 dB 10.20 dB 10.87 de
— ™ S —
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TEST RESULTS (Cont.):

Highest Channel (3690 MHz)

s
Ref Level 49.72 dBm

Att 45 dB
SGL PS

1.6 ms 1

nput

Offset 20,00 02 & RBW 10 MHz

AQT 140

(©1Sa Clrw

CF 3.69 GHz Mean Pwr + 20.00 dB
Complementary Gumulative Distribution Function Bamples: 100000
Mean | Peak | crest | 100w | 1%% |00 | 0.01% |
Trace 1 15,90 dBm 26,48 dBm 10,58 de 6,17 db 8.64 db 9.80 dB 10,35 de
e —

ha
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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 maximum equivalent isotropically radiated power (e.i.r.p.) is calculated by adding the declared maximum
antenna gain (dBi) and 10 log (1/duty cycle) was added in RF level offset to get the accurate measured power level
in the average power measurement.

The duty cycle correction = 10 log (1/0.5) = 3.01 (dB)
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TESTED SAMPLES:

S/01

TESTED CONDITIONS MODES:

TC#01 (Band 48)

TEST RESULTS:

PASS

10 MHz BW

The spurious signals detected were more than 10 dB below the reference limit for the lowest, middle and

highest operating channels were shown in the plots.

20 MHz BW

The spurious signals detected were more than 10 dB below the reference limit for the lowest, middle and

highest operating channels were shown in the plots.

(See Plots below)
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TEST RESULTS (Cont.):

10 MHz BW
Lowest Channel (3555 MHz)

e
Ref Level 23.72 dBm  Offset 14.00 dB Mode Auto Sweep Input 1DC
PS
© 1Rm Yiew
20 cam:il hack PAES
P<200
10 dem
0 dem
-10 dBm
-20 dBm I_ —|
1 [ :
=30 dBm
=4E-eBfry
50 dBm
-60 dBm
-70 dBm
CF 3.555 GHz 10000 pts Span 400.0 MHz
Spectrum Emission Mask Standard: None
Tx Power 19.93 dBm Tx Bandwidth 10.000 MHz RBW 100.000 kHz
Range Low | RangeUp | RBW | Frequency | PowerAbs | PowerRel |  ALimit |
=200,000 MHz -25.000 MHz | 1.000 MHz | 3.52858 GHz -45.20 dBm -65.14 cB -5.20dB
-25.000 MHz | -15.000 MHz | 1.000 MHz | 3.53530 GHz | -42.57 dBm -62.50 cB | -17.57 dB
-15.000 MHz -6.000 MHz | 1.000 MHz | 3.54808 GHz -23.76 dBm -43.60 cB | -10.76 dB
-6.000 MHz -5.000 MHz | 100.000 kHz 3.54908 GHz -33.42 dBm -53.35 cB -20.42 db
S.000 MHz 6.000 MHz 100,000 kHz 3.56002 GHz -31.15 dBm -51.08 cB -12,15 dB
5.000 MHz 15.000 MHz 1.000 MHz 3.36102 GHz 23.46 dBm 43.39 cB 10,46 dB
15.000 MHz 165.000 MHz | 1.000 MHz | 3.37030 GHz -39.87 dBm -39.81 cB -14.87 dB
166,000 MHz 200.000 MHz | 1.000 MHz 3.75406 GHz -56.74 cBm -76.67 cB -16.74 dB
F - — — —

Middle Channel (3625 MHz)

—— L
Ref Level 20.72 J8m  Offset 20.00 dg Mode Auto Sweep Input 1DC
PS
0 1Rm Yiew
Limit ¢heck PAES
20 dBri=tE
10 dem
0 dBm
-10 dBm
-20 dBm !_ —!
-30 dBm
46-eBrr
=5 dBm
=60 dbm
CF 3.625 GHz 10000 pts Span 400.0 MHz
Spectrum Emission Mask Standard: None
T Power 19.27 dBm Tx Bandwidth 10.000 MHz REBW 100.000 kHz
Range low | RangeUp | RBW | Frequency | PowerAbs | PowerRel |  ALimit |
=200,000 MHz -85.000 MHz | 1.000 MHz | 3.52098 GHz -50.39 dBm -69.66 cB -10.39 dB
-05.000 MHz | -15.000 MHz | 1.000 MHz | 3.60594 GHz | -38.55 dBm -57.82 cB | -12.55 dB
-15,000 MHz -6.000 MHz | 1.000 MHz | 3.61898 GHz -23.82 dBm -43.09 cB | -10,92 dB
-6,000 MHz -5.000 MHz | 100,000 kHz 3.61994 GHz -33.10 dBm -52.37 cB -20.10 dB
5.000 MHz 6.000 MHz 100,000 kHz 3.63002 GHz -32.84 dBm -52.11 cB -19.84 dB
5.000 MHz 15.000 MHz 1.000 MHz 3.63102 GHz 23.84 dBm 43.11 cB 10.84 dB
15.000 MHz 95.000 MHz | 1.000 MHz | 3.04354 GHz -39.05 dBm -38.31 cB -14.,05 dB
95.000 MHz 200.000 MHz | 1.000 MHz 3.77078 GHz -51.75 cBm -71.02 cB -11.75 dB
F - — — I ——

Report No: 2647ERM.001A1 Page 53 of 82 03-17-2020




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

United States of America

D DEKRA

TEST RESULTS (Cont.):

Highest Channel (3695 MHz)

PS

.
Ref Level 29.72 dBm Offset 20.00 dB

Mode Auto Sweep Input 1 DC

(O 1Rm Yiew

Limit ¢heck
20 dBrn e

PAES

10 dBm

0 dim
-10 dBm

-20 dim

-30 dBm

464D

-50 dBm

=60 dbm

CF 3.695 GHz

10000 pts

Span 400.0 MHz

Spectrum Emission Mask
Tx Power 19.93 dBm

Standard: None
Tx Bandwidth 10.000 MHz

RBW 100.000 kHz

Range Low | Range Up REBW |  Frequency | Power Abs PowerRel | aALimit |
200.000 MHz __-165.000 MHz | 1.000 MHz | 3.52662 GHz 52.03 cBm 71.06 c8 “12.02 dB
165.000 MHz | -15.000 MHz | 1.000 MHz | 3.67800 GHz -38.00 cBm 57.92¢8 | -12.00 dB
-15.000 MHz -6.000 MHz | 1.000 MHz | 3.68808 GHz -23.81 cBm 43,74 c8 -1081 dB
-6.000 MHz -5.000 MHz | 100.000 kHz 3.68998 GHz -34.06 cBm -53.98 cB -21.06 dB
S.000 MHz £.000 MHz | 100.000 kHz 3.70002 GHz -33.57 cBm -53.50 cB 2057 dB
£.000 MHz 15.000 MHz 1.000 MHz 3.70102 GHz 23,62 dBm 43.55 cB 10,62 dB
15.000 MHz 25.000 MHz | 1.000 MHz | 3.71010 GHz -41.88 cBm 61.81 cB -16.88 dB
25,000 MHz 200,000 MHz 1.000 MHz 3.72154 GHz -47.08 ¢Bm 57.01 cB 7,08 dB

- — —

20 MHz BW

Lowest Channel (3560 MHz)

Ref Lewvel 10.00 d8m  Offset 20.00 dg Mode Auto Sweep  Input 1DC
PS
O 1Rm View
Limit ¢heck PARS
10 dpm 2ty
0 dem
-10 dBm —
-20 dBm —] |
-30 dBm
40-dBrm
-50 dBm
-60 abm - -
=70 dBm
CF 3.56 GHz 10000 pts Span 400.0 MHz
Spectrum Emission Mask Standard: None
Tx Power 22.56 dBm Tx Bandwidth 20.000 MHz RBW 200.000 kHz
Range Low | Range Up RBW | Frequency | Pawer Abs PowerRel |  Alimit |
-200.000 MHz -30.000 MHz | 1.000 MHz | 3.52290 GHz -40.24 dBm -52.80 cB -0.24 db
-30.000 MHz -20.000 MHz | 1.000 MHz | 3.53850 GHz -30.14 dBm -52.70 cB | -5.14 dB
-20,000 MHz -11.000 MHz | 1.000 MHz | 3.54898 GHz -27 .46 cBm -50.02 cB -14.46 dB
-11,000 MHz -10.000 MHz | 200.000 kHz 3.54998 GHz -33.30 dBm -55.86 cB -20,30 dB
10,000 MHz 11.000 MHz 200,000 kHz 3.57006 GHz -34.23 dBm -56.79 cB -21,23 dB
11.000 MHz 20.000 MHz 1.000 MHz 3.57102 GHz 28.33 cBm 50.89 cB 1533 dB
20,000 MHz 160.000 MHz | 1.000 MHz | 3.58014 GHz -32.03 cBm -54.58 cB -7.03 dB
160.000 MHz 200.000 MHz 1.000 MHz 3.72110 GHz -59.85 cBm -82.41 cB -19.85 dB
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TEST RESULTS (Cont.):

Middle Channel (3625 MHz)

Ref Level 20.72 dBm  Offset 20.00 d& Mode Auto Sweep  Input 1 AC
(=]
l[o 1rm view
Limit §heck PABS
20 dbri 284
10 dBm
0 dBm
-10 dBim —
=20 di&m T _ll
-30 dBm
| -+ Al &
=50 dBm
=60 dbm
CF 3.625 GHz 10000 pts Span 400.0 MHz
Spectrum Emission Mask Standard: None
T Power 21.79 dBm Tx Bandwidth 20.000 MHz RBW 200.000 kHz
Range Low | RangeUp | REBW | Fr y | Powerabs | PowerRel | ALimit |
-200.000 MHz | -05.000 MHz | 1.000 MHz | 3.52102 GHz | -50.99 dBm -72.78¢cB | -10,99 dB
-05.000 MHz | -20.000 MHz | 1.000 MHz | 2.60382 GHz | -25.81 dBm -47.60 cB | -0.21 dB
-20.000 MHz | -11.000 MHz | 1.000 MHz | 3.61394 GHz | -27.18 dBm_| -48.98 cB | -14.18 dB
-11.000 MHz -10.000 MHz | 200.000 kHz | 3.61498 GHz -33.37 dBm -55.16 cB | -20.37 dB
10.000 MHz 11.000 MHz | 200.000 kHz | 3.63502 GHz -33.55 dBm -35.34 cB -20.55 dB
11.000 MHz 20.000 MHz | 1.000 MHz | 3.63602 GHz -27.45 dBm -49.24 cB -14.45 dB
20.000 MHz | 935.000 MHz | 1.000 MHz | 3.64530 GHz | -29.77 dBm -51.57 cB | -4.77 dB
95,000 MHz 200.000 MHz | 1.000 MHz | 3.75390 GHz -51.87 dBm -73.66 cB | -11,87 dB
-

Highest Channel (3690 MHz)

Rof Lowesl 17,00 48m Offsot 20,00 48 Modo Auto Swoep Input 1 DC
PS
[@1Rm View
| himnil heck PARS
10 T
0 dbm . i. - .
10 B et 1 |
=20 gy ‘—l
-30 By _IJ
i} ' :
-3 gBm
Sl dem B
=10 g
81 dBimy
CF 369 GHz 10000 pts Span 400.0 MHz
Spectrum Emission Mask Stamndard: Name
s Powesr 22.11 dBm T Bandyeidth 20,000 MHz HEW 200000 kHz
Ranga Low | Rangeup | REW |  Frequancy | Power abs | PowerBel | alimit
-200,000 Mz =160 ) bz 1.000 Mz 3. 52802 GHz -56.25 cBm -78.36 cB -16.25 dB
=160, 000 Mz -0 (o) e 1000 Mz 366846 Gz -27.21 cBm 40,32 cB 221 di
=0, 000 Mz SN L1000 Miz | 3,67 E00 Gz -8, B0 CEm -50.91 cB -15.80 dB
=11.000 Mez =100000 kedz | 200,000 kikz 347300 Gz -34.67 glm -56. T8 cB -21.67 dB
10,000 Mz 11000 Medz | 200000 kkz 3. 70002 Gz -34.23 ghm -56.34 cB =21.23 dB
11,000 Mz 20 00D bz 1.000 Miz 3, D10 Gz -28.38 ol -50.50 cB -15.38 dB
20,000 Md=x 30 /0o0e]) Bz 1,000 Mz 3.71002 GHz -36,51 cBm -58.62 cB -11.51 dB&
30,000 Mz 200,00 bz 1,000 Mz 3, 72054 GHz -40, 39 cam 52,50 cB -0.39 di_ |
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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

N
& oo EUT

Non-Conducted
Table

= Ground Reference Plane ==

The maximum equivalent isotropically radiated power (e.i.r.p.) is calculated by adding the declared maximum
antenna gain (dBi) and 10 log (1/duty cycle) was added in RF level offset to get the accurate measured power level
in the average power measurement.

The duty cycle correction = 10 log (1/0.5) = 3.01 (dB)
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TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#01 (Band 48)
TEST RESULTS: PASS

10 MHz BW

The spurious sighals detected were more than 10 dB below the reference limit for the lowest, middle and
highest operating channels were shown in the plots.

20 MHz BW

The spurious signals detected were more than 10 dB below the reference limit for the lowest, middle and
highest operating channels were shown in the plots.

(See Plots below)
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TEST RESULTS (Cont.):

10MHz BW

Lowest Channel (3555 MHz)

FREQUENCY RANGE 20 MHz-5 GHz

Ref Level 15.00 dEm Offset 7.00 dB & RBW 1 MHz
Att 25dB & SWT 55 @ VBW 3 MHZ Mode Auto Sweep
(@ 1Em Wisw

10 dBém

0 dBm

-10 dBm

-20 dBm

-30 dBm

FCC PART 95 SPURIOUS LIMIT

-50 dBm

ittt
-60 dim

=70 dBm

=80 dBm

Start 20.0 MHz 32001 pts
e

StuE 3.0 GHz

FREQUENCY RANGE 5-21 GHz

Ref Level 10.00 dBm Offset 7.00 dB & RBW 1 MHz
Att 20 db @ SWT S5s @ YBW 3 MHz Mode auto Sweep
@ 1Rm Yiew

0 dém

-10 dBm

-20 dBm

-30 dbm

an dn

FCC Part 96 Spunous

=50 dBm

L . ST L
R I ~
B

-70 dBm

=80 dBm

Start 5.0 GHz 32001 pts Stop 21.0 GHz
w— *
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TEST RESULTS (Cont.):

FREQUENCY RANGE 21-37 GHz

Ref Level 10.00 dBm Offset 7.00 dB & RBW 1 MHz
Att 0 dE & SWT S5s w VBW 3 MHz Mode suto Sweep
@ 1Rm View

0 dim

-10 dBm

-20 dBm

-30 dBm

AR dn

FCC Part 96 Spurnous

-50 dBm — — P e e
e A A AAAAAAA A A A A W

=60 dBm

-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 15.00 dBm Offset 7.00 dB & RBW 1 MHz

Att 25dB @ SWT 55 @ YBW 3 MHz Mode Auto Sweep
@ 1Rm View

10 dem

0 dém

-10 dBm

-20 dBm

-30 dBm

FCC PART 56 SPURIOUS LIMIT

-50 dBm |

-60 dBm

-70 dBm

-80 dbm

Start 20.0 MHz 32001 pts
-

Stl:lE 5.0 GHz
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TEST RESULTS (Cont.):

FREQUENCY RANGE 5-21 GHz

Ref Lavel 10.00 dBm Offset 7.00 d&8 & RBW 1 MHz
Att 20 dB & SWT 53 @ YBW 3 MHz

Mode asuto Sweep
@ 1Rm Yiew

0 dém

-10 dBm

-20 dBm

-30 dBm

Af AR

FCC Part 96 Spurious

=50 dBm

Bm

-70 dBm

=80 dBm

Start 5.0 GHz 32001 pts

Stop 21.0 GHz

FREQUENCY RANGE 21-37 GHz

Ref Level 10.00 dBm Offset 7.00 dB & RBW 1 MHz

Att 20 dB & SWT Sz o VBW 3 MHz

Mode Auto Sweep
@ 1Rm Yiew

0 dim

-10 dBm

-20 dBm

-30 dBm

A dn
FCC Part 96 Spurious

- m x M
50 dB -

-60 dBm

-70 dBm

-80 dBm

Start 21.0 GHz 32001 pts SloE d7.0 GHz
— — —
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TEST RESULTS (Cont.):

Highest Channel (3695 MHz)

FREQUENCY RANGE 20 MHz-5 GHz

Ref Level 15.00 dBm Offset 7.00 dB & RBW 1 MHz
Att 25dB @ SWT 55 @ YBW 3 MHz Mode Auto Sweep
@ 1Rm Yiew

10 dem

0 dém

-10 dBm

-20 dBm

-30 dBm

FCC PART 96 SPURIOUS LIMIT

-50 dBm

-
-60 dBm

=70 dBm

=80 dbm

Start 20.0 MHz 32001 pts
—

StIJE 4.0 GHz

FREQUENCY RANGE 5-21 GHz

Ref Level 10.00 dBm Offset 7.00 dB & RBW 1 MHz
Att 20 de @ SWT 55 @ YBW I MHZz Mode suto Sweep
@ 1Rm Yiew

0 dBm

-10 dBm

-20 dBm

-30 dBm

Al AR

FCC Part 96 Spurious

=50 dBm
L AN ™ Av‘,.-mwvw ¥ e 'W
I
-70 dBm
=80 dBm
Start 5.0 GHz 32001 pts SIDE 21.0 GHz
— — —

Report No: 2647ERM.001A1 Page 61 of 82 03-17-2020




DEKRA Certification, Inc.

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

United States of America

TEST RESULTS (Cont.):

FREQUENCY RANGE 21-37 GHz

A z
Raf Lavel 10.00 dBm Offset 7.00 dB & RBW 1 MHz

Att 20 dBé & SWT 55 @ VBW 3 MHz Mode Auto Sweep
@ 1Rm View

0 dém

-10 dBm

-20 dBm

-30 dBm

An dn

FCC Part 95 Spurious

-50 dem —r—s e e

60 dBm

-70 d&m

=80 dBm

Start 21.0 GHz 32001 pts SIDE 37.0 GHz
—

20 MHz BW
Lowest Channel (3560 MHz)

FREQUENCY RANGE 20 MHz-5 GHz

Ref Level 14.00 dBm Offset 7.00 dB & RBW 1 MHz

Att 25 dB @ SWT 1s & YBW IMHZ Mode Asuto Sweep
@ 1Rm View

10 dém

n dRm

-10 dBm

-20 dBm

=30 dBm

FCC PART 96 SPURIOUS LIMIT

—TCrIOTTT

-50 dBm

™ ‘—p———
-60 dBm

=70 dBm

-80 dBm

Start 20.0 MHz 10000 pts

Stop 5.0 GHz
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TEST RESULTS (Cont.):

FREQUENCY RANGE 5-21 GHz

Ref Level 10.00 dBm Offset 7.00 dB & RBW 1 MHz
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TEST RESULTS (Cont.):

Middle Channel (3625 MHz)

FREQUENCY RANGE 20 MHz-5 GHz

Ref Level 14.00 dBm Offset 7.00 dB & RBW 1 MHz
Att 25 dB & SWT 1s @ VBW 3 MHz Mode Auto Sweep
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TEST RESULTS (Cont.):

FREQUENCY RANGE 21-37 GHz

Ref Level 10.00 dBm Offset 7.00 d& & RBW 1 MHz
Att 20 dB & SWT 55 @ YBW 3 MHz Mode suto Sweep
@ 1Em View
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Highest Channel (3690 MHz)

FREQUENCY RANGE 20 MHz-5 GHz

Ref Level 14.00 dBm Offset 7.00 dB & RBW 1 MHz
Att 25 dB @ SWT ls @ YBW 3 MHz Mode Auto Sweep
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TEST RESULTS (Cont.):

FREQUENCY RANGE 5-21 GHz

Ref Level 10.00 dBm Offset 7.00 d& & RBW 1 MHz

Att 20 dB & SWT 55 @ VYBW 3 MHz

Mode Auto Sweep
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0 dém

-10 dBm

-20 dBm

-30 dBm

Andn
FCC Part 96 Spurious

-50 dBm

M A st s AN N N ot s INAAAMAN NN
e

-70 dBm

-80 dBm

32001 pts

Start 5.0 GHz
-

SI.DE 21.0 GHz

FREQUENCY RANGE 21-37 GHz

Ref Level 10.00 dBm Offset 7.00 dB & RBW 1 MHz

ALt 20 dB & SWT 55 @ YBW 3 MHz

Mode auto Sweep
@ 1Rm Yiew

0 dém

-10 dBm

-20 dBm

-30 dém

Ao

FCC Part 96 Spurious

-50 dBm Wﬁlﬂh—l
MWMMMMMW

-60 dBm

-70 dBm

=80 dBm

Start 21.0 GHz 32001 pts
—

SLDE 37.0 GHz

Report No: 2647ERM.001A1 Page 66 of 82 03-17-2020



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

United States of America

TEST A.8: RADIATED SPURIOUS EMISSION

Product standard: Part 2.1053
LIMITS:

Test standard: ANSI C63.26-2015

LIMITS

Measurements shall be made to detect spurious emissions that may be radiated directly from the cabinet, control
circuits, power leads, or intermediate circuit elements under normal conditions of installation and operation.

Curves or equivalent data shall be supplied showing the magnitude of each harmonic and other spurious emission.
For this test, single sideband, independent sideband, and controlled carrier transmitters shall be modulated under
the conditions specified in paragraph (c) of § 2.1049, as appropriate.

The limits for radiated emissions are stated below.
greater than 10 MHz above and below the assigned channel < 70.2 dBpV/m (-25 dBm/MHz: conducted limit)
*any emission below 3530 MHz and above 3720 MHz < 55.2 dBuV/m (-40 dBm/MHz: conducted limit)

TEST SETUP

All radiated tests were performed in a semi-anechoic chamber. The measurement antenna is situated at 3 m for
the frequency range 30-1000 MHz (Bilog antenna) and at 1m for the frequency range 1-40 GHz (1 GHz-18 GHz
and 18 GHz-40 GHz Double ridge horn antennas).

For radiated emissions in the range 1-40 GHz that is performed at a distance closer than the specified distance,

an inverse proportionality factor of 20 dB per decade is used to normalize the measured data for determining
compliance

Detected emissions were maximized at each frequency by rotating the EUT and adjusting the measuring antenna

height and polarization. The maximum meter reading was recorded. The radiated emissions were measured with
RMS detector.
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TEST SETUP (Cont.)

Radiated measurements setup f <1 GHz

EUT

N v

Therniakie

Antenna
ALC Chamb —
armber /_ Tower
> 3m [ — | Bi-log
EUT | Antenna
1~4m Reference/
point RF
| T -] | cable EMI Test
. s ; [1 e Receiver
Tumtable | ¥ v —
0.8m im ' | Pre-amplifier

A A | N . o=

H H - =I=]

[ | + L =

S /_// s R | |
Reference ground plane Control reom
Radiated measurements setup f > 1 GHz
preeogE 1M - '_:" t | Boresight
o /_ Anlarna
- o

ALC charmbaer

Cantrol raom

in the average power measurement.

The duty cycle correction = 10 log (1/0.5) = 3.01 (dB)

The maximum equivalent isotropically radiated power (e.i.r.p.) is calculated by adding the declared maximum
antenna gain (dBi) and 10 log (1/duty cycle) was added in RF level offset to get the accurate measured power level
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TESTED SAMPLES:

S/01

TESTED CONDITIONS MODES:

TC#01 (Band 48)

TEST RESULTS:

PASS

Frequency range 30 MHz — 1000 MHz

10 MHz BW

Radiated spurious signals detected were more than 20 dB below the reference limit for the lowest,
middle and highest channels in 10MHz BW.

20 MHz BW

Radiated spurious signals detected were more than 20 dB below the reference limit for the lowest,
middle and highest channels in 20MHz BW.

Frequency range 1GHz — 18GHz

10 MHz BW

Lowest Channel (3555 MHz)

Spurious Detector Emission Level | Polarization Measurement
Frequency (MHz) (dBuVv/m) Uncertainty (dB)
10662.750000 RMS 42.60 \Y +4.87
Middle Channel (3625 MHz)
Spurious Detector Emission Level | Polarization Measurement
Frequency (MHz) (dBpv/m) Uncertainty (dB)
10871.035714 RMS 41.40 H +4.87
High Channel (3695 MHz)
Spurious Detector Emission Level | Polarization Measurement
Frequency (MHz) (dBpv/m) Uncertainty (dB)
7393.339286 RMS 37.40 H +4.87
11082.214286 RMS 40.20 H +4.87
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TEST RESULTS (Cont.):

20 MHz BW

Lowest Channel (3560 MHz)

Spurious Detector Emission Level | Polarization Measurement
Frequency (MHz) (dBuv/m) Uncertainty (dB)
10682.517857 RMS 41.00 H +4.87
Middle Channel (3625 MHz)
Spurious Detector Emission Level | Polarization Measurement
Frequency (MHz) (dBuv/m) Uncertainty (dB)
10874.892857 RMS 41.30 H +4.87
High Channel (3690 MHz)
Spurious Detector Emission Level | Polarization Measurement
Frequency (MHz) (dBuv/m) Uncertainty (dB)
7377.910714 RMS 37.30 H 1487
11052.803572 RMS 41.30 \Y -

Frequency range 18 GHz — 40 GHz

Radiated spurious signals detected were more than 20 dB below the reference limit for the lowest, middle
and highest channels in all two BWs.

(See next plots)
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TEST RESULTS (Cont.):

FREQUENCY RANGE 30 MHz-1 GHz

10 MHz BW
Lowest Channel (3555 MHz)

60T

T¥ limits to Spurious Emissions FCCY6

BT

50+

45+

401

35

301

Level in dBuV/m

80 100M 200 300 400 500 800 1G
Frequency in Hz

RMS_hAXH

Middle Channel (3625 MHz)

RMS_CLRWR TX limits to Spurious Emissions FCCY6

60T

T¥ limits to Spurious Emissions FCCY6

BhT

50+

45+

401

354

301

Level in dBuV/m

80 100M 200 300 400 500 800 1G
Frequency in Hz

M S_tAxH

RMS_CLRWR TX limits to Sputious Emissions FCCY6

Report No: 2647ERM.001A1

Page 71 of 82

03-17-2020




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

United States of America

D DEKRA

TEST RESULTS (Cont.):

Highest Channel (3695 MHz)
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TEST RESULTS (Cont.):

Middle Channel (3625 MHz)
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TEST RESULTS (Cont.):

FREQUENCY RANGE 1-18 GHz

10 MHz BW

Lowest Channel (3555 MHz)
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TEST RESULTS (Cont.):

High Channel (3695 MHz)

1207

1Mot

100t

Level in dBpV/m

TX limits to Spurious Emissions FCCY6

3G 4G EG B 8
Frequency in Hz

R S_tAXH

20 MHz BW

Lowest Channel (3560 MHz)

RMS_CLRWR TX limits to Spurious Emissions FCC96

oy

100+

T limitsto Spufiious Emissions FCCHE

Level in dBuV/m

3G 4G EG B 8 106G 180G
Frequency in Hz

R S_tMAXH

RMS_CLRWR TX limits to Spurious Emissions FCC96

Report No: 2647ERM.001A1

Page 75 of 82

03-17-2020




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

United States of America

D DEKRA

TEST RESULTS (Cont.):

Middle Channel (3625 MHz)
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TEST RESULTS (Cont.):

FREQUENCY RANGE 18-40 GHz

10 MHz BW

Lowest Channel (3555 MHz)
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TEST RESULTS (Cont.):

High Channel (3695 MHz)

60T

T limits to Spurious Emissions FCC36

b5

50

Is

ol
)
t

Level in dBpV/m
s
[=]

[}
al
y

Frequency in Hz

Fitd S_MAXH

20 MHz BW

Lowest Channel (3560 MHz)

RMS_CLRWR TX limits to Spurious Emissions FCC96

60T

T limits to Spurious Emissions FCC96

B

50+

I

ol
4
t

Level in dBpV/m
s
[=]

[}
al
y

30G 40G
Frequency in Hz

Rt S_MAXH

RMS_CLRWR TX limits to Spurious Emissions FCC96

Report No: 2647ERM.001A1

Page 78 of 82

03-17-2020




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

United States of America

D DEKRA

TEST RESULTS (Cont.):
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=2}

=}
N
1

T¥ limits to Spurious Emissions FCCH6

l
2]
y
1

23}
=]
f
t

I
ol
4
t

Level in dBpV/m
I
b

[
ol
y

Frequency in Hz

R S_tAXH

High Channel (3690 MHz)

RME_CLRWR

TX limits to Spurious Emissions FCC96

=2}

=
N
1

T limits to Spurious Emissions FCCA6

l
al
y
1

23}
=]
f
t

I
ol
4
t

Level in dBuV/m
Ia
b

[
ol
4

Frequency in Hz

R E_tAXH

RME_CLRWR

TX limits to Spurious Emissions FCC96

Report No: 2647ERM.001A1

Page 79 of 82

03-17-2020




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

United States of America

TEST A.9: FREQUENCY STABILITY

Product standard: Part 2.1055

LIMITS:

Test standard: ANSI C63.26-2015

LIMITS

The frequency stability shall be measured with variation of ambient temperature from -30° to +50°
centigrade for all equipment except that specified in paragraphs (a) (2) and (3) of this section.

The frequency stability was measured under the following conditions:

a) At 10°C intervals of temperatures between -30°C and +50°C at the manufacturer’s rated supply
voltage, and

b) At +20°C temperature and £15% supply voltage variations. If a product is specified to operate
over a range of input voltage, then the -15% variation is applied to the lowermost voltage and the
+15% is applied to the uppermost voltage.

TEST SETUP

The frequency stability was measured by following the procedure stated in the section 5.6 of ANSI
C63.26-2015 and the section 9of FCC KDB 971168 D01 v03 r01.
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TESTED SAMPLES:

S/01

TESTED CONDITIONS MODES:

TC#01 (Band 48)

TEST RESULTS: PASS
10 MHz BW
Lowest Frequency 3555 MHz
Temperature Vlcsll?:g;e Frequency Delta to Frequency Delta to
(°C) W) Low Thom-Vnom High Thom-Vnom
(MHz) (%) (MHz) (%)
50 48 3550.630 0.001690 3559.410 -0.001124
40 48 3550.650 0.002253 3559.390 -0.001686
30 48 3550.510 -0.001690 3559.510 0.001686
20 (Tnom) 48 3550.570 3559.450
20 40.8(Vmin) 3550.550 -0.000563 3559.470 0.000562
20 55.2(Vmax) 3550.530 -0.001127 3559.430 -0.000562
10 48 3550.490 -0.002253 3559.530 0.002248
0 48 3550.510 -0.001690 3559.490 0.001124
-10 48 3550.530 -0.001127 3559.470 0.000562
-20 48 3550.530 -0.001127 3559.430 -0.000562
-30 48 3550.550 -0.000563 3559.470 0.000562
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TEST RESULTS (Cont.):

10 MHz BW
Highest Frequency 3695 MHz
Temperature Vlglli):g;e Frequency Delta to Frequency Delta to
(°C) W) Low Tnom-Vnom High Tnom-Vnom
(MHz) (%) (MHz) (%)
50 48 3690.670 0.003252 3699.430 -0.001081
40 48 3690.590 0.001084 3699.390 0.002162
30 48 3690.610 0.001626 3699.370 -0.002703
20 (Tnom) 48 3690.550 3699.470 ———-
20 40.8(Vmin) 3690.570 0.000542 3699.450 -0.000541
20 55.2(Vmax) 3690.630 0.002168 3699.410 -0.001622
10 48 3690.590 0.001084 3699.390 -0.002162
0 48 3690.530 -0.000542 3699.530 0.001622
-10 48 3690.650 0.002710 3699.430 -0.001081
-20 48 3690.510 -0.001084 3699.490 0.000541
-30 48 3690.490 -0.001626 3699.510 0.001081
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