DEKRA Testing and Certification, S.A.U.

Parque Tecnolégico de Andalucia, D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.L.LF. A29 507 456

FCC Section 15.247 Subclause (e) / RSS-247 5.2. (b) Power spectral density

SPECIFICATION:

For digitally modulated systems, the power spectral density conducted from the intentional radiator to the antenna
shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS:

The maximum power spectral density level in the fundamental emission was measured using the method according
to point 11.10.2.” Method PKPSD (peak PSD)” of ANSI C.63.10-2013.

e 2M modulation

Low Channel Middle Channel High Channel
2402 MHz 2440 MHz 2480 MHz
Power Spectral Density (dBm) -3.18 -3.54 -4.43
Measurement uncertainty (dB) <+0.78

Verdict: PASS

- Low Channel:

Spectrum | |m;
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- Middle Channel:

Spectrum |

D DEKRA

(=)
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- High Channel:

Spectrum |
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¢ 1M modulation

D DEKRA

Low Channel Middle Channel High Channel
2402 MHz 2440 MHz 2480 MHz
Power Spectral Density (dBm) -3.14 -3.5 -4.38
Measurement uncertainty (dB) <+0.78

Verdict: PASS

- Low Channel:

Spectrum |

(=)

Ref Level 10.00 dBm Offset 2.00 dB & RBW 100 kHz
o Att 20 de  SWT 1ms @ VBW 300 kHz Mode Sweep

® 1Pk View

0 dBm

M1[1]

iRl

-3.14 dBm
2.40209311 GHz

-10 dem "‘/

__.—/’—L\\_\_m

__,—Hf"”_‘\\

-2 m

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz

1000 pts Span 1.052175 MHz

Report No: (NIE) 59776RRF.004

Page 31 of 53

2020-04-15



DEKRA Testing and Certification, S.A.U.

Parque Tecnolégico de Andalucia,

c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
C.I.F. A29 507 456

- Middle Channel:

Spectrum |

D DEKRA
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Ref Level 10.00 dBm Offset 2.00 dB & RBW 100 kHz
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- High Channel:

Spectrum |
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Ref Level 10.00 dBm Offset 2.00 dB & RBW 100 kHz
o Att 20dB  SWT 1ms @ VBW 300 kHz Mode Sweep
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D DEKRA

FCC Section 15.247 Subclause (d) / RSS-247 Clause 5.5. Emission limitations radiated
(Transmitter)

SPECIFICATION:

Radiated emissions which fall in the restricted bands, as defined in Section 15.205(a), must also comply with the
radiated emission limits specified in Section 15.209(a) (see Section 15.205(c)/RSS-Gen):

Frequency Range Field strength (uV/m) Field strength Measurement
(MHz) (dBpV/im) distance (m)
0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F(kHz) - 30
1.705 - 30.0 30 - 30
30-88 100 40 3
88 - 216 150 43.5 3
216 - 960 200 46 3
960 - 10000 500 54 3

The emission limits shown in the above table are based on measurements employing CISPR quasi-peak detector
except for the frequency bands 9-90 kHz, 110-490 kHz and above 1000 MHz. Radiated emission limits in these
three bands are based on measurements employing an average detector.

For average radiated emission measurements above 1000 MHz, there is also a limit corresponding to 20 dB above
the indicated values in the table is specified when measuring with peak detector function.

RSS-247: Attenuation below the general field strength limits specified in RSS-Gen is not required.

RESULTS:

The situation and orientation was varied to find the maximum radiated emission. It was also rotated 360° and
the antenna height was varied from 1 to 4 meters to find the maximum radiated emission.

Measurements were made in both horizontal and vertical planes of polarization.

All tests were performed in a semi-anechoic chamber at a distance of 3 m for the frequency range 30 MHz-
1000 MHz and at distance of 1m for the frequency range 1 GHz-26 GHz.

The field strength is calculated by adding correction factor to the measured level from the spectrum analyzer. This
correction factor includes antenna factor, cable loss and pre-amplifiers gain.
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Frequency range 30 MHz - 1 GHz:
The spurious frequencies detected do not depend neither on the operating channel nor the modulation mode.
e 2M modulation

-Spurious frequencies detected at less than 20 dB below the limit;

Spurious frequency Detector Emission Level Polarization Measurement
(MHz) (dBuV/m) Uncertainty (dB)
Peak 26.50
S0.871 Quasipeak 11.30 v <t 3.86
Peak 29.30 -
537 H
59.53 Quasipeak 12.10
Verdict: PASS
e 1M modulation
-Spurious frequencies detected at less than 20 dB below the limit:
Spurious frequency Emission Level o Measurement
(MHz) Detector (dBuV/m) Polarization Uncertainty (dB)
Peak 31.2
48.608 : \Y,
Quasipeak 15.9
Peak 25.30
. <+ 3.86
58.922 Quasipeak 7.30 v
Peak 29.90
537 H
5953 Quasipeak 12.00

Verdict: PASS
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D DEKRA

Frequency range 1 - 26 GHz:

The results in the next tables show the maximum measured levels in the 1-26 GHz range including the restricted
bands 2.31-2.39 GHz and 2.4835-2.5 GHz.

Spurious frequencies with peak levels above the average limit (54 dBuV/m at 3 m) are measured with average

detector for checking compliance with the average limit.

2M modulation

- LOW CHANNEL. Spurious frequencies detected at less than 20 dB below the limit:

Spurious frequency Detector Emission Level Polarization Measurement
(GHz) (dBuV/m) Uncertainty (dB)
7.2077 Peak 44,74 H <t 4.72

- MIDDLE CHANNEL. Spurious frequencies detected at less than 20 dB below the limit:

Spurious frequency Detector Emission Level Polarization Measurement
(GHz) (dBpV/m) Uncertainty (dB)
4.87997 Peak 35.73 \Y, <t 4.72
7.31923 Peak 44.71 \Y, -
- HIGH CHANNEL. Spurious frequencies detected at less than 20 dB below the limit:
Spurious frequency Emission Level o Measurement
(GHz) Detector (dBuV/m) Polarization Uncertainty (dB)
4.96023 Peak 34.69 \Y <t 4.79
7.43917 Peak 42.42 \Y, -
Verdict: PASS
e 1M modulation
- LOW CHANNEL. Spurious frequencies detected at less than 20 dB below the limit:
Spurious frequency Emission Level o Measurement
(GHz) Detector (dBuV/m) Polarization Uncertainty (dB)
4.80390 Peak 34.27 \%
<t4.72
7.20490 Peak 44 14 H

- MIDDLE CHANNEL. Spurious frequencies detected at less than 20 dB below the limit:

Spurious frequency Detector Emission Level Polarization Measurement
(GHz) dBuV/m Uncertainty (dB)
M
4.87997 Peak 37.33 \Y, <t4.72
7.31877 Peak 45.34 \Y, <t4.72
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- HIGH CHANNEL. Spurious frequencies detected at less than 20 dB below the limit:

456

D DEKRA

Spurious frequency Detector Emission Level Polarization Measurement
(GHz) (dBuV/m) Uncertainty (dB)
4.96023 Peak 35.30 H <t 4.79
7.43870 Peak 42.04 V o

Verdict: PASS

FREQUENCY RANGE 30 MHz - 1 GHz:

The spurious frequencies detected do not depend neither on the operating channel nor the modulation mode.

| Att
TOF

Ref Level 70.00 dBpv/m

Spectrum (X

(=]

w RBW 100 kHz

0ds  SWT 30 ms & VBW 300 kHz Mode Sweep Input 1 AC

@ 1Pk View

Report No: (NI

60 dBpv/m
S0 dBpv/m
=
Fec 16
30 dBpv/m
20 He ,'J' Loy it
;! B ‘ :
L0 L
0 dBuv/m
-10 dBpv/m
-20 dBpvfm
Start 30.0 MHz 30000 pts Stop 1.0 GHz
This plot is valid for the Low, Middle and High Channels.
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e 2M modulation

FREQUENCY RANGE 1 - 3 GHz:

- Low Channel:

Spectrum “,;’
Ref Level 27.00 dBpv/m & RBW 1 MHz

| Att 0dB @ SWT 15 & VBW 3MH2  Mode Sweep
TOF
[@1Pk View @24y View

90 dBuv/

80 dBuv/r

D1 74,000 dBpv/m

70 dBuv/

60 dBuv/i

D2 54.000 dBpv/ir

50 dByv

40 dBpv/

30 dB v/

20 dBuv/

0 dBpv

Start 1.0 GHz 30000 EIS BIHE 3.0 GHz

The peak above the limit is the carrier frequency.

- Middle Channel:

Spectrum “,;’
Ref Level 27.00 dBpv/m & RBW 1 MHz

| Att 0dB @ SWT 15 & VBW 3MH2  Mode Sweep
TOF
[@1Pk View @24y View

90 dBuv/

80 dBuv/r

D1 74,000 dBpv/m

70 dBuv/

60 dBuv/i

D2 54.000 dBpv/ir

50 dByv W

40 dayv

30 dB v/

0 dBpv

Start 1.0 GHz 30000 EIS BIHE 3.0 GHz

The peak above the limit is the carrier frequency.
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- High Channel:

Spectrum “,;’
Ref Level 27.00 dBpv/m & RBW 1 MHz

po ALt 0dB @ SWT 15 & VBW 3MHz  Mode Sweep
TDF

[@1Pk View @24y View

90 dBuv/

80 dBpv/m

D1 74,000 dBpv/m

70 dBuv/!

60 dBuv/r

D2 54.000 dBpv/ir

50 dBuvY,

40 dBuv/!

30 dBuvf

20 dBuv/

0 dBLv

Start 1.0 GHz 30000 pts Stop 3.0 GHz

The peak above the limit is the carrier frequency.

FREQUENCY RANGE 3 - 17 GHz:

- Low Channel:

Spectrum @

Ref Level 50,00 dBuv/m ® RBW 1 MHz
o Att OB @ SWT 15 @ VBW 2 MHz  Mode Sweap
TOF

@ 1Pk View @24y View

80 dByv/r
D1 74.000 dBuv/mr
70 dByv/
60 dBys
D2 54.000 dBpvm:
50 dBLV/T

20 dByv "y )

10 dByv))
0 dBpvim
Start 3.0 GHz 30000 Els Si_ue 17.0 GHz
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- Middle Channel:

D DEKRA

Spectrum “,;’
Ref Level 20.00 dBpv/m & RBW 1 MHz
o Att 0dB @ SWT 15 @ VBW 3MHz  Mode Sweep
TOF

[@1Pk View @24y View

B0 dBuv/m
D1 74,000 dBuv/m
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- High Channel:
Spectrum

(=]

Ref Lavel 90.00 dBpVv/m & RBW 1 MHz
ko Att 0dB @ SWT 15 & VBW 3MH2  Mode Sweep
TDF

[@1Pk View @24y View

B0 dBuv/m
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FREQUENCY RANGE 17 - 26 GHz:

The spurious frequencies detected do not depend on the operating channel.

Spectrum “3’
Ref Level 90.00 dBpv/m & RBW 1 MHz
o ALt 0dB @ SWT 15 @ VBW 3MH2  Mode Swesp

TOF
@ 1Pk View @24y View

B0 dBuv/m

D1 74,000 dBuv/m

70 dBv/m

60 dBuv/m

D2 54.000 dBuVr

S0 dByiv/m

20 dByv/

10 diyv/

Start 17.0 GHz 30000 pts Stop 26.0 GHz

This plot is valid for the Low, Middle and High Channels.
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FREQUENCY RANGE 2.31-2.39 GHz:

- Low Channel:

'] o
Spectrum N

Ref Level 90.00 depv/m & RBW 1 MHz

| Att OdE @ SWT 15 @ YBW 3MHz Mode Sweep
TDF

@ 1Pk Yiew@2Av View

80 dBuv/
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S0 dByv/m
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s o
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30000 pts Stop 2.39 GHz

- Middle Channel:
Spectrum @

Ref Level 90.00 dBpv/m ® RBW 1 MHzZ

fo Att OdB & SWT 13 @ VBW 3 MHz Mode Sweep
TDF

@ 1Pk View@2ZAy View

80 dBuv/r

D1 74.000 dBpv/m

70 dBuv

&0 dByv/

D2 54.000 dBuv/m

S0 dBuv/m

40 dBuv/m

30 dBpv/r
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10 dBpivy

0 dBpv/m

Start 2.31 GHz

30000 pts Stop 2.39 GHz
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- High Channel:
Spectrum [@

Ref Level 90.00 depv/m & RBW 1 MHz

jo Att 0dB & SWT 135 @ VBW 3 MHz  Mode Sweep
TDF

@ 1Pk Yiew@2Av View

80 dBuv/

01 74,000 depv/m

70 SRV

50 dBiv/

D2 54.000 dBuv/m

S0 dBuv/m

40 dBuv/m

30 dBpv/r

20 dBpv/!

10 dBpivy

0 dBpv/m

Start 2.31 GHz 30000 pts Stop 2.39 GHz
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FREQUENCY RANGE 2.4835-2.5 GHz:

- Low Channel:
Spectrum

D DEKRA

Ref Level 90.00 depv/m

TDF

& RBW 1 MHz

| Att 0dB & SWT 1: @ VBW 3 MHz Mode Sweep

@ 1Pk View@2Zay View

80 dBpVY!

70 v/
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-

30000 pts

- Middle Channel:
Spectrum

Ref Level 90.00 dBpv/m

Stop 2.5 GHz

TDF,
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@ 1Pk View@2ZAy View
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n——
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- High Channel:
Spectrum [na

Ref Level 90.00 depv/m & RBW 1 MHz

jo Att 0dB & SWT 135 @ VBW 3 MHz  Mode Sweep
TDF

@ 1Pk Yiew@2Av View

80 dBuv/

01 74,000 depv/m

70 SRV

50 dBiv/

02 54.000 dBpvm

50 dBuv/m -

40 dBuv/mr
e
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20 dByv/

10 dBpy

0 dBpv/m

start 2,4835 GHz 30000 pts Stop 2.5 GHz
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e 1M modulation

FREQUENCY RANGE 1

- Low Channel:

Spectrum

Ref Level 97.00 deépv/m

-3 GHz:

o=
A
@ RBW 1MHz

TDF
@ 1Pk Yiew@2Av View

jo Att 0dB & SWT 135 @ VBW 3 MHz  Mode Sweep

90 dBy

80 days

70 dBpv/n

D1 74,000 dBuv
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50 dBpvy/!
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40 dBuV/r

"
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0 deuv/m

start 1.0 GHz

30000 pts

- Middle Channel:
Spectrum

Ref Level 97.00 dBpv/m

Stop 3.0 GH2

The peak above the limit is the carrier frequency.

o
A
@ RBW 1 MHz

| Att 0dB & SWT
TOF

@ 1Pk View@2ZAy View

1s @ VBW 3MHz Mode Sweep
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30000 pts

Report No: (NIE) 59776RRF.004

Stop 3.0 GH2

The peak above the limit is the carrier frequency.
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- High Channel:
Spectrum

D DEKRA

Ref Level 97.00 dBpv/m ® RBW 1MHz
jo Att 0dB & SWT 135 @ VBW 3 MHz Mode Sweep
TDF,

@ 1Pk View@2Av View

90 dBpiv/

80 dBuv/m

01 74.000 dBuV/m

70 dBy

60 dey

D2 S54.000 dBuv/m

50 dBpv/|

40 dBuv/m

30 dBuv/

20 dBpiv/

10 dBpv/m
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Start 1.0 GHz

30000 pts

Stop 3.0 GHz

The peak above the limit is the carrier frequency.
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FREQUENCY RANGE 3 - 17 GHz:

- Low Channel:
Spectrum

oo
o
Ref Level 90.00 depv/m = RBW 1 MHz
fo Att OdB & SWT 13 @ VBW 3 MHz Mode Sweep
TDF

@ 1Pk View@2ZAy View

8D dBLV/!
01 74.000 dBuv/m
70 dBuv
B0 dBpv/
02 54.000 dBUVT
50 dBuv/m

40 dBuv/m

:n.:w

10 dBpivy

0 dBpv/m

Start 3.0 GHz

30000 pts

Stop 17.0 GHz

- Middle Channel:
M

o=
N
Ref Level 90.00 depv/m & RBW 1 MHz

| Att 0dB & SWT 1: @ VBW 3 MHz Mode Sweep
TOF

@ 1Pk View@2Zay View

80 depv/!
D1 74.000 dBuvy/nr
70 v/
60 dBLv/m
D2 54.000 dBpv/r
50 diy

40 dBpv/m |

20 dBuv/r

10 dBpvy/!

a dBuV/m

Start 3.0 GHz 3000 pt-s SHIE 17.0 GHz
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- High Channel:
Spectrum [na

Ref Level 90.00 depv/m & RBW 1 MHz

jo Att 0dB & SWT 135 @ VBW 3 MHz  Mode Sweep
TDF

@ 1Pk Yiew@2Av View

80 dBuv/

01 74,000 depv/m

70 SRV

50 dBiv/

D2 54.000 dBpv/m

S0 dBuv/m

40 dBv/mr |

30 deuv/m M"""‘"‘W Mw _,w

20 dByv/

10 dBpy

0 dBpv/m

start 3.0 GHz

30000 pts Stop 17.0 GHz
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FREQUENCY RANGE 17 - 26 GHz:

The spurious frequencies detected do not depend on the operating channel.

Spectrum T
Ref Level 90.00 depv/m = RBW 1 MHz
| Att 0dB & SWT 1: @ VBW 3 MHz Mode Sweep

TOF
@ 1Pk View@2Zay View

80 depv/!
1 74,000 dBpv/m
70 v/
60 dBLV/m
D2 54.000 dBpv/r
S0 diy

30 dBuv/
i

R o e

20 dBuv/r

10 dBuvr

0 dBpv/m:
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This plot is valid for the Low, Middle and High Channels.
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FREQUENCY RANGE 2.31-2.39 GHz:

- Low Channel:
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- High Channel:

Spectrum
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FREQUENCY RANGE 2.4835-2.5 GHz:

- Low Channel:
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- High Channel:
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