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Appendix B: Test results. 802.11 bgn20 1x1.
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TEST CONDITIONS

POWER SUPPLY (V):
V nonimal: 12 Vdc
Type of Power Supply: Externar power supply (Battery).

Type of Antenna: External antenna.

Declared Gain for antenna RF port 1 (maximum): +2.2 dBi. (Antenna gain plus antenna cable loss).
Declared Gain for antenna RF port 2 (maximum): +2.2 dBi. (Antenna gain plus antenna cable loss).

Declared Gain for antenna RF port 4 (maximum): +1.6 dBi. (Antenna gain plus antenna cable loss).
TEST FREQUENCIES:

For WiFi 802.11b/g/n20:
Low Channel: 2412 MHz
Middle Channel: 2437 MHz
High Channel: 2462 MHz

The sample was used to configure the EUT to continuously transmit at a specified output power in all channels with
different modes and modulation schemes.

It was necessary to change between CORE 0 with antenna 1, CORE 0 with antenna 2 and CORE 1 with antenna
4.

The field strength at the band edges was evaluated for each mode for the channel under test.
During transmitter test the EUT was being controlled by the SW tool to operate in a continuous transmit mode on
the test channel as required and in each of the different modulation modes.

The data rates of 1Mb/s for 802.11b, 6.5Mb/s for 802.11g, MSCO for 802.11n20 were selected based on
preliminary testing that identified those rates corresponding to the worst cases for output power and band edge
levels at restricted bands.
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CONDUCTED MEASUREMENTS

The equipment under test was set up in a shielded room and it is connected to the spectrum analyzer.

SPECTRUM
EUT ANALYZER

RADIATED MEASUREMENTS

All radiated tests were performed in a semi-anechoic chamber. The measurement antenna is situated at a distance
of 3 m for the frequency range 30 MHz-1000 MHz (30 MHz-1000 MHz Bilog antenna) and at a distance of 1 m for

the frequency range 1 GHz-25 GHz (1 GHz-18 GHz Double ridge horn antenna and 18 GHz-40 GHz horn
antenna).

For radiated emissions in the range 1 GHz-25 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.

The equipment under test was set up on a non-conductive platform above the ground plane and 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.
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RESULTS:

(see next plots).

e CORE 0 — Antenna RF External port 2

Occupied Bandwidth

Mode 802.11 b

D DEKRA

O
Low Channel | Middle Channel | High Channel
2412 MHz 2437 MHz 2462 MHz
99% bandwidth (MHz) 11.16 11.10 10.92
Measurement uncertainty (kHz) <+ 23.08
o Mode 802.11 g
Low Channel | Middle Channel | High Channel
2412 MHz 2437 MHz 2462 MHz
99% bandwidth (MHz) 16.85 16.85 16.85
Measurement uncertainty (kHz) <+ 23.08
o Mode 802.11 N20
Low Channel | Middle Channel | High Channel
2412 MHz 2437 MHz 2462 MHz
99% bandwidth (MHz) 18.10 18.05 18.05
Measurement uncertainty (kHz) <+ 23.08
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e CORE 1 - Antenna RF External port 4

o Mode 802.11 b

D DEKRA

Low Channel | Middle Channel | High Channel
2412 MHz 2437 MHz 2462 MHz
99% bandwidth (MHz) 11.03 11.02 10.93
Measurement uncertainty (kHz) <+ 28.03
o Mode 802.11 g
Low Channel | Middle Channel | High Channel
2412 MHz 2437 MHz 2462 MHz
99% bandwidth (MHz) 16.85 16.85 16.87
Measurement uncertainty (kHz) <+ 28.03
o Mode 802.11 N20
Low Channel | Middle Channel | High Channel
2412 MHz 2437 MHz 2462 MHz
99% bandwidth (MHz) 18.00 17.99 18.03
Measurement uncertainty (kHz) <+ 28.03
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e CORE 0 - Antenna RF External port 2
o Mode 802.11 b — Occupied Bandwidth

- Low Channel:

Spectrum | n:an

Ref Level 10.00 dem Offset 0.70 dB & RBW 300 kHz
o Att 20 dB SWT 1ms @ YBW 1MHz Mode Sweep
@ 1Pk View

D3[1] -0.60 dB
14.4000 MHz
11.160000000 MHz
-0.77 dBm
2.4105150 GHz

0 dBm

-10 dBm

-20 dBm = d

Mz T
01 -26.770 dBm ¥ %
-30 dBm e

-40 dBrn (J \\
e mﬁ // \w L | A

-60 dBm

-70 dBm

-80 dBm

CF 2.412 GHz 1000 pts Span 30.0 MHz
"'Marker ] I
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 2.410515 GHz | -0.77 dém |
1| 2,406405 GHz | -19,36 dBm | Occ Bw 11.16 MHz |
T2 2,417565 GHz | -18.49 dém
M2 | 2,404815 GHz | -26.83 dém |
D3 M2 | 14.4 MHz | -0.60 dB

e e

- Middle Channel:

Spectrum | ‘Ig‘

Ref Level 10.00 dBm Offset 0.70 dB @ RBW 300 kHz

o Att 20 dB SWT 1ms @ VBW 1 MHz Mode Sweep
@ 1Pk View
D3[1] -0.39 dB
0 dBm 14.4000 MHz
11.100000000 MHz
-10 dBm -0.70 dBm
2.4355150 GHz
-20 dBm

M2 -
D1 -26.700 dBm ‘T‘} \'{‘j

-30 dBm -

-40 dBm H \‘

ol ™™ / Pad TN TN

&y ' i
-60 dBm
-70 dBrmn
-80 dBm
CF 2.437 GHz 1000 pts Span 30.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.435515 GHz | -0.70 dBm |
T1| 1 2,431435 GHz | -18.62 dém | Occ Bw 11,1 MHz |
T2| 1 2,442535 GHz | -18.83 dém |
M2 | | 1 2.42981 GHz | -27.03 dém |
D3 M2 1 14 4 MHz | -0.39 dg
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D DEKRA

- High Channel:

Spectrum |

(Z]

Ref Level 10.00 dBm Offset 0.70 dB @ RBW 300 kHz

o Att 20 dB SWT 1ms @ VBW 1 MHz Mode Sweep

@ 1Pk View

D3[1]
0 dBm x

AV

Bw
-10 dém

-20 dBm

M1[1 '\,\7

2

-0.06 dB

14.3700 MHz
10.920000000 MHz
-0.82 dBm
2.4605150 GHz

M2

30 dBrm D1 -26.820 dBm—/}

-40 dBm

'\rs\tf\éﬁw"r"

-60 dem

P s
s L

-70 dBm

-80 dBm

CF 2.462 GHz 1000 pts

Span 30.0 MHz

Marker

Type | Ref | Trc | X-value | Y-value | Function

|

Function Result |

M1
T1
T2
M2 [
D3 M2

2.460515 GHz |
2.456465 GHz |
2,467385 GHz |
2.454815 GHz |

14,37 MHz |

-0.82 dem
-18,92 dém |
-18,23 dém |
-27.00 dBm |

-0.06 dB

Occ Bw

e i i

10.92 MHz |

o Mode 802.11 g — Occupied Bandwidth
- Low Channel:
Spectrum "g‘
Ref Level 20.00 dBm Offset 0.70 dB @ RBW 300 kHz
jo Att 30dB SWT 1ms » YBW 1 MHz Mode Sweep
® 1Pk View
D3[1] -0.11 dB
10 dBm 21.3000 MHz
M1 Occ Bw 16.850000000 MHz
HraBm——01 1.140 dBn X M1[1] 1.14 dBm
T },wwwf*"“’“" 2 2.4104250 GHz
-10 dBm ¥ L
-20 dBm frt
3
D2 -24,860 dBm E“'\
-30 dBm W \‘L
e o wm%%
-50 dBm
-60 dBm
-70 dBrmn
CF 2.412 GHz 1000 pts Span 50.0 MHz
(Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
ML | 1 2.410425 GHz | 1.14 dBm |
T1| 1 2,403575 GHz | -9.64 dBm | occ Bw 16.85 MHz |
T2 1 2,420425 GHz | -8.11 dBém
mz| [ 1] 2,401325 GHz | -24.93 dBm |
D3 M2 1 21,3 MHz | -0.11 dB&
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- Middle Channel:

Spectrum |

- Espafia

D DEKRA

(Z]

o Att 30 dB

SWT

Ref Level 20.00 dBm Offset 0.70 dB @ RBW 300 kHz
1ms & VBW

1 MHz

Mode Sweep

@ 1Pk View

10 dBm

D3[1]

D1 1.130 dBrm

M1

Occ Bw

-0.71dB
21.3000 MHz
16.850000000 MHz

M1[1]

1.13 dBm

U agm

T

o

2.4379250 GHz

-10 dBm

-20 dBm

e

o
na
ra

-30 dBm

24.870 dam/"

ot

el

-40 dem

wWw
-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz

1000 pts

Span 50.0 MHz

‘:Marker
Type | Ref | Trc |

X-value |

Y-value |

Function

Function Result |

M1|
Ti|
T2
M2
D3

e i i

M2 |

2.437925 GHz |
2.428575 GHz |
2,445425 GHz |
2.426375 GHz |

21,3 MHz |

1,13 dBm
-10.02 dém |
-9.13 dBm |
-24.97 dém |

-0.71 d8 |

Occ Bw |

16.85 MHz |

- High Channel:

Spectrum I

(=)

Ref Level 20.00 dBm
o Att 30 dB

Offset 0.70 dB & RBW 300 kHz

SWT

1ms & VBW

1 MHz

Mode Sweep

@ 1Pk View

10 dBm

D3[1]

Occ Bw

-0.54 dB

21.3500 MHz
16.850000000 MHz
0.98 dBm

mM1[1]

TaBm———01 0.980 dBm

-10 dBm

2.4604250 GHz

-20 dBm

D2 -25.020 dBrﬂf;

-30 deém

-40 dBm

e

-50 dBm

-60 dem

-70 dBm

CF 2.462 GHz

1000 pts

Span 50.0 MHz

Marker

X-value |

Y-value |

Function

Function Result |

Type | Ref | Trc |
M1
T1 |
T2 [
M2 |
D3, M2

e i

2.460425 GHz |
2.453575 GHz |
2,470425 GHz |
2.451325 GHz |

21.35 MHz |

0.98 dém |
-2.72 dBm
-9.73 dBm |

-25,12 dem |

-0.54 d&

Occ Bw |

16.85 MHz |
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- Low Channel:

Spectrum |

Mode 802.11 N20 — Occupied Bandwidth

D DEKRA

(=]

Ref Level 20.00 dBm
jo Att 30 dB

Offset 0.70 dB @ RBW 300 kHz
SWT 1ms @ YVBW 1 MHz

Mode Sweep

® 1Pk View

10 dBm

D3[1]

M1

Occ Bw

0.06 dB
21.9250 MHz
18.100000000 MHz

HrdBm——01 1.170 dBm

-10 dBm

M1[1]

1.17 dBm
2.4110250 GHz

-20 dBm

ra

o
na

-30 dBm

4.830 dBm

=y

w

fraetrier="]

—

-40 dB et
W

-50 dem

-60 dBrm

-70 dBm

CF 2.412 GHz

1000 pts

Span 50.0 MHz

‘:Marker
Type | Ref | Trc |

X-value | Y-value |

Function |

Function Result |

ML|
1|
T2
Mz |
D3

e i i

M2 |

2,411025 GHz |
2,402925 GHz |
2,421025 GHz |
2.401 GHz |
21.925 MHz |

1,17 dBm
-8.96 deém |
-8.60 dBm |

-25.10 dem |
0.06 dB

Occ Bw

18.1 MHz |

- Middle Channel:

Spectrum |

(7]

Ref Level 20.00 dém
o Att 30 dB

Offset 0.70 dB & RBW 300 kHz
SWT 1ms @ VBW 1 MHz

Mode Sweep

@ 1Pk View

10 dBm

D3[1]

D1 0.910 dBm

M1

Occ Bw
M1[1]

1.14 dB

21.7500 MHz
18.050000000 MHz
0.91 dBm

U

-10 dBm

2.4360250 GHz

-20 dBm

Pl

25

o
=]
1

-30 dBm

M
090 dB rnl;p

S

-40 dBm

oo

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz

1000 pts

(Marker
Type | Ref | Trc |

X-value | Y-value |

Function |

Span 50.0 MHz

Function Result |

M1

2.436025 GHz | 0.91 dém

T1
T2
Mz
D3

m2z|

e

2,427975 GHz |
2,446025 GHz |
2.426075 GHz |

21,75 MHz |

-9.22 dBm |
-9.37 dBm
-27.01 dBm |

1.14 dB

Occ Bw

18.05 MHz |
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- High Channel:

Spectrum | ‘Ig‘

Ref Level 20.00 dBm Offset 0.70 dB @ RBW 300 kHz
o Att 30 dB SWT 1ms @ VBW 1 MHz Mode Sweep
@ 1Pk View

D3[1] 0.53 dB

10 dBm 21.8000 MHz
]

M1 Occ Bw 18.050000000 MHz

BT D1 1.140 dBn X M1[1] 1.14 dBm

Tvy_muuw W 2.4610250 GHz
-10 dBm

-20 dBm

=
(]

L=/,,-_

e
24,860 r:1E\r‘1‘;'ir

-30 dBm Wf’

40 ARt
b
-50 dBm RSN

o
na
ra

-60 dBrm

-70 dBm

CF 2.462 GHz 1000 pts Span 50.0 MHz

‘:Marker

Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 2.461025 GHz | 1,14 dBm |
T1| 2,452925 GHz | -9.38 dém | Occ Bw 18.05 MHz |
T2| 2,470975 GHz | -8.90 dém |
M2 | | 2.451025 GHz | -25.40 dem |

D3 M2 21.8 MHz | 0.53 dB

e i i

e CORE 1 - Antenna RF External port 4
o Mode 802.11 b — Occupied Bandwidth

- Low Channel:

Spectrum ‘Ig‘
Ref Level 20.00 dBm Offset 0.70 dB @ RBW 300 kHz
o Att 30 dB SWT 3ms @ VBW 1 MHz Mode Sweep
@ 1Pk View
D3[1] 0.01 dB
10 dBm 14.33000 MHz
M Occ Bw 11.030000000 MHz
0dem ¥ _M1[1] -0.02 dBm
\I\NUV\J/VUW 2.41350500 GHz
-10 dBm
-20 dBm w
D1 -26.020 dBm )
-30 dBrn IJ
-40 dBm
250 de w"’/
-60 dBm
-70 dBrmn
CF 2.412 GHz 3000 pts Span 30.0 MHz
(Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
ML | 1 2.413505 GHz | -0.02 dém |
T1| 1 2,406475 GHz | -18.07 dBm | occ Bw 11.03 MHz |
T2) 1 2.417505 GHz | -18.02 dém
mz| [ 1] 2,404835 GHz | -26.04 dBm |
D3 M2 | 1 14.33 MHz | 0.01 dB
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- Middle Channel:

Spectrum

D DEKRA

(Z]

o Att 30 dB SWT

Ref Level 20.00 dBm Offset 0.70 dB @ RBW 300 kHz
3ms @ VBW

1 MHz Mode Sweep

@ 1Pk View

10 dBm

D3[1] -0.28 dB

14.33000 MHz

0 dBm

Occ Bw
M1[1]

11.020000000 MHz
-0.01 dBm

M1

-10 dBm

2.43551500 GHz

R Vi

-20 dBm

78

D1 -26.010

-30 dBm

-40 dem

s ™

\'WW“""\.@M

-60 dBrm

-70 dBm

CF 2.437 GHz

Span 30.0 MHz

Marker

Type | Ref | Trc | X-value |

3000 pts
¥-value

Function

|

Function Result |

M1|
Ti|
T2
M2
D3

2,435515 GHz |
2,431435 GHz |
2,442455 GHz |
2.429835 GHz |

14,33 MHz |

e i i

M2 |

|

-0.01 dém
-18.31 dém |
-18.15 dém |
-26.09 dém |
-0.28 di

Occ Bw 11.02 MHz |

- High Channel:

Spectrum

(=)

Ref Level 20.00 dBm Offset 0.70 dB &
jo Att 30dB SWT 3ms @

RBW 300 kHz

¥YBW 1 MHz Mode Sweep

® 1Pk View

D3[1] -0.11dB

14.33000 MHz

10 dBm

0 dBm

Occ Bw
M1[1]

10.930000000 MHz
-0.25 dBm

-10 dBm

N{\/\N

2.46050500 GHz

el

-20 dBm

-30 dBm

-40 dem

-60 dBrm

-70 dBm

CF 2.462 GHz

Span 30.0 MHz

Marker

[ Type | Ref | Trc | X-value |

3000 pts
¥-value

|

Function Function Result |

2,460505 GHz |
2,456435 GHz |
2,467365 GHz |
2.454825 GHz |

14,33 MHz |

e i i

M2 |

|
-0.25 dem
-18,58 dém |
-17.72 dém |
-26.36 dBm |
-0.11 de

Occ Bw 10.93 MHz |
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- Espafia

D DEKRA

o Mode 802.11 g — Occupied Bandwidth

- Low Channel:

Spectrum

(=]

o Att 30 dB

SWT

Ref Level 20.00 dBm Offset 0.70 dB @ RBW 300 kHz
3ms @ VBW

1 MHz Mode Sweep

® 1Pk View

10 dBm

D3[1]

0 dBm

[
b

Occ Bw
M1[1]

-10 dBm

-0.37 dB

21.3210 MHz
16.853333333 MHz
1.62 dBm

2.4103670 GHz

-20 dBm

-30 dBm

W‘hv:

-50 dem

-60 dBrm

-70 dBm

CF 2.412 GHz

3000 pts

Span 40.0 MHz

‘:Marker
Type | Ref | Trc |

X-value |

Y-value | Function | Function Result |

ML|
1|
T2
Mz |
D3

e i i

M2 |

2,410367 GHz |
2.4035667 GHz |
2,42042 GHz |
2.40132 GHz |
21.321 MHz |

1.62 deém
-9.12 dém |
-9,92 dém |

-24.42 dem |

-0.37 de

Occ Bw 16853333333 MHz

- Middle Channel:

Spectrum

(7]

Ref Level 20.00 dBm Offset 0.70 dB @ RBW 300 kHz
o Att 30dBE SWT 3Ims @ VBW 1 MHz
@ 1Pk View

Mode Sweep

10 dBm

D3[1]

0 dBm

M1

Occ Bw
M1[1]

-10 dBm

-0.03 dB

21.2800 MHz
16.853333333 MHz
1.45 dBm
2.4353670 GHz

-20 dBm

-30 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz

3000 pts

Span 40.0 MHz

(Marker

| Type | Ref | Trc |

X-value |

Y-value

|

Function

|

Function Result |

ML |
T2
T2
M2
D3

m2z|

e

2.435367 GHz |
2,4285533 GHz |
2.4454067 GHz |

2,426313 GHz |

21.28 MHz |

1.45 dBm

-10.16 dBm |

-9.16 dém

-24.65 dBm |

-0.03 de

Occ Bw

16853333333 MHz |
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- High Channel:

Spectrum

D DEKRA

(Z]

Ref Level 20.00 dBm Offset 0.70 dB @ RBW 300 kHz

o Att 30 dB SWT 3ms @ VBW 1 MHz Mode Sweep

@ 1Pk View

D3[1]
10 dBm

Occ Bw
M1[1]

M1
0 dbm 4

0.14 dB
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o Mode 802.11 N20 — Occupied Bandwidth
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- Middle Channel:

Spectrum

D DEKRA

(Z]

Ref Level 20.00 dBm Offset 0.70 dB @ RBW 300 kHz

o Att 30 dB SWT 3ms @ VBW 1 MHz Mode Sweep
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- High Channel:
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FCC Section 15.247 Subclause (a) (2) / RSS-247 Clause 5.2 (a) 6 dB Bandwidth.

SPECIFICATION:

The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS:

6 dB Bandwidth (see next plots).

e CORE 0 - Antenna RF External port 2

o Mode 802.11 b

Low Channel | Middle Channel | High Channel
2412 MHz 2437 MHz 2462 MHz
6 dB Spectrum bandwidth (MHZz) 9.06 9.06 9.06
Measurement uncertainty (kHz) <+1.80
o Mode 802.11 g
Low Channel | Middle Channel | High Channel
2412 MHz 2437 MHz 2462 MHz
6 dB Spectrum bandwidth (MHz) 16.32 16.32 16.30
Measurement uncertainty (kHz) <+1.80
o Mode 802.11 N20
Low Channel | Middle Channel | High Channel
2412 MHz 2437 MHz 2462 MHz
6 dB Spectrum bandwidth (MHz) 17.56 17.58 17.34
Measurement uncertainty (kHz) <+1.80
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e CORE 1 - Antenna RF External port 4

o Mode 802.11 b

D DEKRA

Low Channel | Middle Channel | High Channel
2412 MHz 2437 MHz 2462 MHz
6 dB Spectrum bandwidth (MHz) 8.11 8.12 8.55
Measurement uncertainty (kHz) <+1.80
o Mode 802.11 g
Low Channel | Middle Channel | High Channel
2412 MHz 2437 MHz 2462 MHz
6 dB Spectrum bandwidth (MHz) 16.06 16.31 16.31
Measurement uncertainty (kHz) <+1.80
o Mode 802.11 N20
Low Channel | Middle Channel | High Channel
2412 MHz 2437 MHz 2462 MHz
6 dB Spectrum bandwidth (MHz) 17.30 17.56 17.16
Measurement uncertainty (kHz) <+1.80

Verdict: PASS
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e CORE 0 - Antenna RF External port 2
o Mode 802.11 b — DTS Bandwidth

- Low Channel:
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o Att 20dB SWT 1ms @ VBW 300 kHz  Mode Sweep
@ 1Pk View
D2[1] 0.53 dB
9.0600 MHz
0 dBm——ror> . M1[1] -7.67 dBm
D1 -1.040 dBm g
| mi ] oy WMM J'LM § 4 D2 2.4074700 GHz
D2 -7.040 dBm¥—feb 7 %
-10 dem /‘w 1 M\,\
-20 dBm /LJVJ W WJL\}\‘JL
-30 dBm i —
-40 dBm /
-60'dBm
-70 dem
-80 dem
CF 2.412 GHz 1000 pts Span 20.0 MHz

- Middle Channel:

Spectrum | “33
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- High Channel:

Spectrum |

D DEKRA

(Z]
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e Att 20 dB SWT 1ms @ VBW 300 kHz Mode Sweep
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o Mode 802.11 g — DTS Bandwidth

- Low Channel:

Spectrum
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Ref Level 20.00 dem Offset 0.70 dB @ RBW 100 kHz
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- Middle Channel:

Spectrum | “g‘

Ref Level 20.00 dBm Offset 0.70 dB @ RBW 100 kHz
o Att 30dBE SWT 1ms @ VBW 300 kHz Mode Sweep
@ 1Pk View
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- High Channel:

Spectrum | “g‘

Ref Level 20.00 dBm Offset 0.70 dB @ RBW 100 kHz
o Att 30dBE SWT 1ms @ VBW 300 kHz Mode Sweep
@ 1Pk View
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o Mode 802.11 N20 — DTS Bandwidth

- Low Channel:

Spectrum | “g‘

Ref Level 20.00 dem Offset 0.70 dB @ RBW 100 kHz

jo Att 30dB SWT 1ms & YBW 300 kHz Mode Sweep
® 1Pk View
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- Middle Channel:

Spectrum | “g‘

Ref Level 20.00 dBm Offset 0.70 dB @ RBW 100 kHz

b Att 30dBE SWT 1ms @ VBW 300 kHz Mode Sweep
@ 1Pk View
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D DEKRA

- High Channel:
Spectrum | “33
Ref Level 20.00 dBm Offset 0.70 dB @ RBW 100 kHz
b Att 30dBE SWT 1ms @ VBW 300 kHz Mode Sweep
@ 1Pk View
D2[1] 0.58 dB
17.3400 MHz
10 dBm M1[1] -10.61 dBm
2.4532100 GHz
0 dBm
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e CORE 1 - Antenna RF External port 4

o Mode 802.11 b — DTS Bandwidth

- Low Channel:

Spectrum

(Z]

Ref Level 20.00 dém
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- Middle Channel:

Spectrum

- Espafia

D DEKRA
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o Mode 802.11 g — DTS Bandwidth

- Low Channel:

Spectrum

D DEKRA
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- High Channel:

Spectrum “g‘

Ref Level 20.00 dBm Offset 0.70 dB @ RBW 100 kHz

b Att 30dBE SWT 3ms @ VBW 300 kHz Mode Sweep
@ 1Pk View
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o Mode 802.11 N20 — DTS Bandwidth

- Low Channel:

Spectrum “g‘
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- Middle Channel:

Spectrum “g‘

Ref Level 20.00 dBm Offset 0.70 dB @ RBW 100 kHz

o Att 30dBE SWT 3ms @ VBW 300 kHz Mode Sweep
@ 1Pk View
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- High Channel:

Spectrum “g‘

Ref Level 20.00 dém Offset 0.70 dB @ RBW 100 kHz

jo Att 30dB SWT 3Ims @ YBW 300 kHz Mode Sweep
® 1Pk View
D2[1] -0.06 dB
17.16000 MHz
10 dBm M1[1] -9.62 dBm
2.45323500 GHz
0 dbm

=t0dBm D2 -9 I%lg dgl\ll'n“ A ”WM Mwh

-20 dBm
-30 dBm

Wwf Nm
-50 dBm MWA

-50 dBm
-70 dBm:
CF 2.462 GHz 3000 pts Span 30.0 MHz
Report No: (NIE) 56848RRF.009 Page 93 of 181 2019-06-06



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

D DEKRA

Transmitter Duty Cycle

RESULTS:
The transmitter duty cycle is measured using a spectrum analyser in time domain and calculated:

Duty cycle correction: 10 log (1/ (Pulse duration / Period))

Pulse duration . Duty Cycle
Mode Period (ms) y Ly
(ms) correction (dB)
B 12.398 12.925 0.181
G 2.054 2.568 0.970
N20 1.910 2.423 1.033
e Mode 802.11 b
Spectrum | r‘f_l
Ref Level 20.00 dBm @ RBW 500 kHz
Att 40 dB @ SWT 20 ms & YBW 2 MHz
SGL TRG:VID
@ 1Pk Clrw
D3[1] 0.59 dB
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0 dem ot e 2.95694 ms
THrm e L | L I“'I'I"T‘I"P'I"\Tf'l" Lt T T || Ty \ T (|, Rl L N
-10 dBm ‘ T"'I'Il ‘ '.H,m i
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-70 dBm
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Marker |
Type | Ref | Trc | X-value | Y-value | Function Function Result |
. M1 | 1] 2.95694 ms | -5.20 dBm |
pz2| ™1 1] 12.39809 ms | 1.06 db |
| D3| M1 1 12,92494 ms | 0.59 dB |
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e Mode 802.11 g

Spectrum | T

Ref Level 20,00 dBm @ RBW 500 kHz
Att 40 dB @ SWT 4ms @ VBW 2 MHz
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@ 1Pk Clrw
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Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 887.55 pis | -4.31 dBm |

b2l w1 1 _2.05402 ms | -0.24 dB |

" p3a| M1 1 2.56752 ms 0.03 db |

e Mode 802.11 n20

Spectrum | TI

Ref Level 20,00 dBm @ RBW 500 kHz
Att 40 dB @ SWT 4ms @ YBW 2 MHz
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@ 1Pk Clrw
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Marker
Type | Ref | Trc ¥-value | Y-value Function | Function Result |
Towmi | 1 1.31302 ms | -4.54 dBm
p2| M1 1 190997 ms | -0.07 de
D3 M1 1 2.42347 ms -0.24 dB
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FCC Section 15.247 Subclause (b) / RSS-247 Clause 5.4 (d) Maximum output power
and antenna gain

SPECIFICATION:

For systems using digital modulation in the 2400-2483.5 MHz band: 1 watt (30 dBm).
The e.i.r.p. shall not exceed 4 W (36 dBm) (Canada).

RESULTS:

For all modes, the maximum conducted (average) output power was measured using the method according to
point 8.3.1 of Guidance for Performing Compliance Measurements on Transmission Systems (DTS) Operating
Under §15.247 558074 D01 DTS Meas Guidance v05r02 dated 04/02/2019.

The EIRP power (dBm) is calculated by adding the declared maximum antenna gain to the measured
conducted power.

Declared Gain for antenna RF port 2 (maximum): +2.2 dBi. (Antenna gain plus antenna cable loss).

Declared Gain for antenna RF port 4 (maximum): +1.6 dBi. (Antenna gain plus antenna cable loss).
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CORE 0 - Antenna RF External port 2

o Mode 802.11 b

D DEKRA

Low Channel Middle Channel High Channel
2412 MHz 2437 MHz 2462 MHz
Maximum Conducted Power (dBm) 7.32 7.35 7.21
Duty Cycle Correction Factor (dB) 0.181 0.181 0.181
Max. Conducted Power corrected 7 501 7 531 7.391
(dBm)
Maximum EIRP Power (dBm) 9.701 9.731 9.591
Measurement uncertainty (dB) <+0.33
o Mode 802.11 g
Low Channel Middle Channel High Channel
2412 MHz 2437 MHz 2462 MHz
Maximum Conducted Power (dBm) 6.78 6.62 6.88
Duty Cycle Correction Factor (dB) 0.97 0.97 0.97
Max. Conducted Power corrected 775 759 785
(dBm)
Maximum EIRP Power (dBm) 9.95 9.79 10.05
Measurement uncertainty (dB) <+0.33
o Mode 802.11 N20
Low Channel Middle Channel High Channel
2412 MHz 2437 MHz 2462 MHz
Maximum Conducted Power (dBm) 6.86 6.77 6.91
Duty Cycle Correction Factor (dB) 1.033 1.033 1.033
Max. Conducted Power corrected 7893 7803 7943
(dBm)
Maximum EIRP Power (dBm) 10.093 10.003 10.143
Measurement uncertainty (dB) <+0.33
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CORE 1 - Antenna RF External port 4

o Mode 802.11 b

D DEKRA

Low Channel Middle Channel High Channel
2412 MHz 2437 MHz 2462 MHz
Maximum Conducted Power (dBm) 8.18 7.92 7.82
Duty Cycle Correction Factor (dB) 0.181 0.181 0.181
Max. Conducted Power corrected 8.361 8.101 8.001
(dBm)
Maximum EIRP Power (dBm) 9.961 9.701 8.601
Measurement uncertainty (dB) <+0.33
o Mode 802.11 g
Low Channel Middle Channel High Channel
2412 MHz 2437 MHz 2462 MHz
Maximum Conducted Power (dBm) 7.62 7.52 7.28
Duty Cycle Correction Factor (dB) 0.97 0.97 0.97
Max. Conducted Power corrected 8.59 8.49 8.95
(dBm)
Maximum EIRP Power (dBm) 10.19 10.09 9.85
Measurement uncertainty (dB) <+0.33
o Mode 802.11 N20
Low Channel Middle Channel High Channel
2412 MHz 2437 MHz 2462 MHz
Maximum Conducted Power (dBm) 7.49 7.32 712
Duty Cycle Correction Factor (dB) 1.033 1.033 1.033
Max. Conducted Power corrected 8.523 8.353 8.153
(dBm)
Maximum EIRP Power (dBm) 10.123 9.953 9.753
Measurement uncertainty (dB) <+0.33
Verdict: PASS
Page 98 of 181 2019-06-06

Report No: (NIE) 56848RRF.009



DEKRA Testing and Certification, S.A.U.

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

C.I.LF. A29 507 456

e CORE 0 - Antenna RF External port 2

o Mode 802.11 b — Average Conducted Output Power

- Low Channel:

Spectrum | |“A’|
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- High Channel:
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Spectrum |

Ref Level 10,00 dBm Offset 0.70 dB & RBW 300 kHz

|& Att 20dB SWT 1ms @ VBW 1MHz Mode Sweep
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@ 1Rm AvgPwr
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o Mode 802.11 g — Average Conducted Output Power
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- Middle Channel:

Spectrum |

D DEKRA
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o Mode 802.11 N20 — Average Conducted Output Power

- Low Channel:

Spectrum | @]

Ref Level 20,00 dBm  Offset 0,70 8 @ RBW 300 kHz

le att 30 dB SWT 1ms @ VBW 1MHz Mode Sweep
SGL Count 2007200

@ 1Rm AvgPwr

M1[1] ~7.43 dBm
2.4116250 GHz

10 dBm 1 1

0 dBm—

-10 dBm—

-20 dBm—j
-30 dBm—

-40 dBm— \‘H\\
g

-60 dBm—

-70 dBm—

CF 2.412 GHz 1000 pts Span 30.0 MHz
Channel Power

Bandwidth 18.10 MHz Power 6.86 dBm Tx Total 6.86 dBm
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- High Channel:
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Spectrum A
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e CORE 1 - Antenna RF External port 4
o Mode 802.11 b — Average Conducted Output Power

- Low Channel:

Spectrum | |T|
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- Middle Channel:
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o Mode 802.11 g — Average Conducted Output Power
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- High Channel:
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o Mode 802.11 N20 — Average Conducted Output Power
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