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FCC 15.407 (b)(1) / RSS-247 6.2.1.2. Transmitter Band Edge Radiated Emissions

SPECIFICATION:

For transmitters operating in the 5.15-5.25 GHz band: all emissions outside of the 5.15-5.35 GHz band shall not
exceed an EIRP of —27 dBm/MHz (68.23 dBuV/m at 3 m distance).

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

Frequency Range . Field strength Measurement
(MH2) Field strength (uV/m) (dBuV/m) distance (m)
0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F(kHz) - 300
1.705 - 30.0 30 - 30
30 - 88 100 40 3
88 - 216 150 43.5 3
216 - 960 200 46 3
960 - 40000 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.

RESULTS:

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-ampilifiers gain.

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

All emissions outside of the 5.15-5.35 GHz band shall not exceed an EIRP of -27dBm/MHz. There are restricted
bands of operation below band edge at 4.50-5.15 GHz also above the upper band edge at 5.35-5.46 GHz
therefore the provision of FCC Part 15.205 apply.

Field strength measurements using peak and average detector performed in the restricted bands below 5.15 GHz
and above 5.35 GHz.

Test performed on the following worst cases modes in all relevant tests channels:

- 802.11a: 6 Mbit/s.

- 802.11n HT20: MCSO.

- 802.11ac VHT20: MCSO0.
- 802.11n HT40: MCSO.

- 802.11ac VHT40: MCSO0.
- 802.11ac VHT80: MCSO0.

BAND EDGE EMISSIONS: For U-NII-1 band edge spurious emissions inside of the Restricted Bands 4.50-5.15
GHz and 5.35-5.46 GHz.
The Lower Band Edge Channel and the Upper Band Edge Channel were tested for all modes.
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802.11 a20:

D DEKRA

- Lower Band Edge Channel 36 (5180 MHz). Spurious emissions inside the Restricted Band 4.50-5.15 GHz:

Spurious | Emission | Polarization | Detector | Measurement
frequency Level Uncertainty
(GHz) (dBpV/m) (dB)
50.99 Peak <t4.6
51484 37.94 3 Average <+4.6

- Upper Band Edge Channel 48 (5240 MHz). Spurious emissions inside the Restricted Band 5.35-5.46 GHz:

No spurious frequencies at less than 20 dB below the limit.

802.11 n20:

- Lower Band Edge Channel 36 (5180 MHz). Spurious emissions inside the Restricted Band 4.50-5.15 GHz:

No spurious frequencies at less than 20 dB below the limit.

- Upper Band Edge Channel 48 (5240 MHz). Spurious emissions inside the Restricted Band 5.35-5.46 GHz:

No spurious frequencies at less than 20 dB below the limit.

802.11 ac20:

- Lower Band Edge Channel 36 (5180 MHz). Spurious emissions inside the Restricted Band 4.50-5.15 GHz:

No spurious frequencies at less than 20 dB below the limit.

- Upper Band Edge Channel 48 (5240 MHz). Spurious emissions inside the Restricted Band 5.35-5.46 GHz:

No spurious frequencies at less than 20 dB below the limit.

802.11 n40:

- Lower Band Edge Channel 38 (5190 MHz). Spurious emissions inside the Restricted Band 4.50-5.15 GHz:

No spurious frequencies at less than 20 dB below the limit.

- Upper Band Edge Channel 46 (5230 MHz). Spurious emissions inside the Restricted Band 5.35-5.46 GHz:

No spurious frequencies at less than 20 dB below the limit.

802.11 ac40:

- Lower Band Edge Channel 38 (5190 MHz). Spurious emissions inside the Restricted Band 4.50-5.15 GHz:

No spurious frequencies at less than 20 dB below the limit.

- Upper Band Edge Channel 46 (5230 MHz). Spurious emissions inside the Restricted Band 5.35-5.46 GHz:

No spurious frequencies at less than 20 dB below the limit.
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e 802.11 ac80:

D DEKRA

- Lower Band Edge Channel 42 (5210 MHZz). Spurious emissions inside the Restricted Band 4.50-5.15 GHz:

Spurious Emission | Polarization | Detector | Measurement
frequency Level Uncertainty
(GHz) (dBpV/m) (dB)

57.15 Peak <t4.6
5.135200000 41.54 H Average <+4.6

- Upper Band Edge Channel 42 (5210 MHz). Spurious emissions inside the Restricted Band 5.35-5.46 GHz:

No spurious frequencies at less than 20 dB below the limit.

Verdict: PASS
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e 802.11 a20:

- Lower Band Edge Channel 36 (Restricted Band 4.50-5.15 GHz)
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e 802.11 n20:

- Lower Band Edge Channel 36 (Restricted Band 4.50-5.15 GHz)
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- Upper Band Edge Channel 48 (Restricted Band 5.35-5.46 GHz)
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e 802.11 ac20:

- Lower Band Edge Channel 36 (Restricted Band 4.50-5.15 GHz)
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- Upper Band Edge Channel 48 (Restricted Band 5.35-5.46 GHz)
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e 802.11 n40:

- Lower Band Edge Channel 38 (Restricted Band 4.50-5.15 GHz)
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- Upper Band Edge Channel 46 (Restricted Band 5.35-5.46 GHz)
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e 802.11 ac40:

- Lower Band Edge Channel 38 (Restricted Band 4.50-5.15 GHz)
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- Upper Band Edge Channel 46 (Restricted Band 5.35-5.46 GHz)
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- Lower Band Edge Channel 42 (Restricted Band 4.50-5.15 GHz)
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- Upper Band Edge Channel 42 (Restricted Band 5.35-5.46 GHz)
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Appendix C: Test results for the U-NII-3 Band

5.725 - 5.85 GHz
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TEST CONDITIONS
POWER SUPPLY (V):

V nonimal: 12 Vdc.
Type of Power Supply: DC External (Car Battery).
ANTENNA:
Type of Antenna: Internal.
Maximum Declared Antenna Gain: +3 dBi
Technology Tested: WLAN (IEEE 802.11 a/n/ac): U-NII-3 band
Modes: 802.11a: 6, 9, 12, 18, 24, 36, 48 & 54 Mbps
802.11n HT20: MCSO0 to MCS7
802.11n HT40: MCSO0 to MCS7
802.11ac VHT20: MCSO0 to MCS8
802.11ac VHT40: MCSO0 to MCS9
802.11ac VHT80: MCSO0 to MCS9
Setting of cores / ports: One port.
Beamforming: No
Frequency Range: 5725 MHz to 5850 MHz
Channel Spacing: 20 MHz
Transmit Channels Channel Channel Frequency (MHz)
Low: 149 5745
Middle: 157 5785
High: 165 5825
Channel Spacing: 40 MHz
Transmit Channels Channel Channel Frequency (MHz)
Low: 151 5755
High: 159 5795
Channel Spacing: 80 MHz
Transmit Channels Middle: 155 5775

The test set-up was made in accordance to the general provisions of ANSI C63.10: 2013 and FCC KDB 789033
D02 General UNII Test Procedures New Rules v02r01 dated 12/14/2017.

The EUT was tested in the following operating mode:

e Continuously transmitting with a modulated carrier at maximum power in all required channels using the
supported data rates/modulations types.

The field strength at the band edges was evaluated for each mode individually on the lowest and highest
channels at the rated power for the channel under test.

For all modes, the EUT was configured in test mode using a software application. The application was used to

enable a continuous transmission and to select the test channels as required. The client supplied scripts to
configure the EUT. The customer supplied a document containing the setup instructions.
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The worst cases for testing were identified for output power and spurious levels at the band edges which were
selected based on preliminary testing that correspond to next data rates:

- 802.11a20: 6 Mbit/s

- 802.11n HT20: MCSO0

- 802.11n HT40: MCSO0

- 802.11ac VHT20: MCSO
- 802.11ac VHT40: MCSO0
- 802.11ac VHT80: MCSO0
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CONDUCTED MEASUREMENTS:

The equipment under test was set up in a shielded room and connected to the spectrum analyzer using a low loss
RF cable. The reading in the spectrum analyzer is corrected taking into account the internal and external RF cable
loss.

For all modes:

L i

Spectrum

Power .
» EUT Anzhyzer

Supply

PC -1

The DC supply voltage is applied using an external power supply.

RADIATED MEASUREMENTS:

All radiated tests were performed in a semi-anechoic chamber. The measurement antenna (Bilog antenna for the
range between 30 MHz to 1000 MHz) and 1 GHz-18 GHz Double ridge horn antenna is situated at a distance of 3
m and a distance of 1m for the frequency range 17 GHz-40 GHz (18 GHz-40 GHz horn antenna).

For radiated emissions in the range 17 GHz-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.

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

(Bilog antenna and Double ridge horn antenna) was varied from 1 to 4 meters to find the maximum radiated
emission.

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

A resolution bandwidth / video bandwidth of 100 kHz / 300 kHz was used for frequencies below 1 GHz and 1 MHz
/ 3 MHz for frequencies above 1 GHz.
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Radiated measurements setup from 30 MHz to 1 GHz:
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Radiated measurements setup from 1 GHz to 17 GHz:
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Radiated measurements setup f > 17 GHz:
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FCC 15.247 (e) / RSS-247 6.2.4.1. 6 dB Bandwidth

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

RESULTS:

The following modes and data rates were selected based on preliminary testing that identified those corresponding
to the worst cases:

- 802.11a20: 6 Mbit/s

- 802.11n HT40: MCSO0

- 802.11ac VHT20: MCSO0
- 802.11ac VHT80: MCSO0

Mode 802.11 a20:

Low Channel 149 Middle Channel 157 High Channel 165
(5745 MHz) (5785 MHz) (5825 MHz)
6 dB Bandwidth (MHz) 16.360 16.360 16.372
Measurement uncertainty (kHz) <%£19.25

Mode 802.11 n20 (HT20):

Low Channel 149 Middle Channel 157 High Channel 165
(5745 MHz) (5785 MHz) (5825 MHz)
6 dB Bandwidth (MHz) 17.307 17.560 17.560
Measurement uncertainty (kHz) <+19.25

Mode 802.11 ac20 (VHT20):

Low Channel 149 Middle Channel 157 High Channel 165
(5745 MHz) (5785 MHz) (5825 MHz)
6 dB Bandwidth (MHz) 17.120 17.547 17.373
Measurement uncertainty (kHz) <£19.25

Mode 802.11 n40 (HT40):

Low Channel 151 High Channel 159
(5755 MHz) (5795 MHz)
6 dB Bandwidth (MHz) 35.386 35.693
Measurement uncertainty (kHz) <+26.95
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Mode 802.11 ac40 (VHT40):

D DEKRA

Low Channel 151 High Channel 159
(5755 MHz) (5795 MHz)
6 dB Bandwidth (MHz) 35.439 35.613
Measurement uncertainty (kHz) <+26.95

Mode 802.11 ac80 (VHT80):

Single Channel 155
(5775 MHz)
6 dB bandwidth (MHz) 76.387
Measurement uncertainty (kHz) <142.35

Verdict: PASS
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Mode 802.11 a20:
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- High Channel:

Spectrum | T

Ref Level 20.00 dém Offset 1.24 d& & RBW 100 kHz

@ ALt 30dE  SWT 3 ms @ VYBW 300 kHz Mode Sweep
@ 1Pk View
D3[1] -0.23 dB
16.3730 MHZz|
10 dém M1[1] -10.16 dBm)|
5.8274330 GHz
0 dBm
M1
-10 dBm

=

PP e e i ‘%MLMM ,MMNL i .A....ﬂ;:

-30 dem ,fl (k
-40 dBm

MW MWMMA (T

T A e

-60 dBm
-70 dBm
CF 5.825 GHz 3000 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result

M| 1 5.827433 GHz | -10.16 dem |

M2 1] 5.316753 GHz | -16.89 dBm

D3| M2| 1 16,373 MHz | -0.23 db |

Mode 802.11 n20 (HT20):

- Low Channel:

®
=)

Spectrum |

Ref Level 20.00 dém  Offset 1.24 dB & RBW 100 kHz

o Att 30dB  SWT 3 ms @ VBW 300 kHz Mode Sweep
@ 1Pk View
D3[1] 0.22 dB
17.3070 MHz
10 dBrm M1[1] -7.76 dBmy
5.7474470 GHz
0 dBm

M1
-30 dém ) \k
-40 dBm »‘/ \K

an i R
R

-60 dBm

-70 dém

CF 5.745 GHz 3000 pts Span 40.0 MHz

Marker

Type | Ref | Trc | X-value | y-value |  Function | Function Result |
Ml | 1 5747447 GHz | -7.76 dém |
M2 | 1 5.73642 GHz | -13.98 dbm
D3 M2 | 1 17,307 MHz | 0.22 dg
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- Middle Channel:

Spectrum |

i

Ref Level 20.00 dém Offset 1.24 d& & RBW 100 kHz
@ ALt 30dE  SWT 3 ms @ VYBW 300 kHz Mode Sweep
@ 1Pk Yiew
D3[1] -0.40 dB
17.5600 MHZz|
10 dém M1[1] -9.16 dBm
5.7874470 GHz
0 dBm
M1
-10 dBm - ¥ -
—_—— ,jan.,_}ﬂm%%awwm
-20 dBm ‘*
-30 dBm J \

-40 dBm

e TR

-60 dBm

-70 dBm

CF 5.785 GHz

3000 pts

Span 40.0 MHz

Marker
Type | Ref | Tre |

X-value | Y-value |

Function |

Function Result |

M1 L1
Mz | 1|
1

-9.16 dBm |
-15.16 dBm
-0.40 dB |

5.787447 GHz |
5776167 GHz |
17.56 MHz |

- High Channel:

Spectrum |

®
=)

Ref Level 20.00 dBm
o ALt 30 de

Offset 1.24 dB @ RBW 100 kHz
SWT 3Ims @ VBW 300 kHz

Mode Sweep

@ 1Pk View

pa[1]

10 dBm

mM1i[1]

-0.17 dB
17.5600 MHz
-10.60 dBm)|
5.8274330 GHz

0 dem

-10 dBm

D1 -16.600

M2

dBmm

-20 dBm

-30 dBm

-40 dBm

L

L

-60 dBm

-70 dBm

CF 5.825 GHz

3000 pts

Span 40.0 MHz

Marker
Type | Ref | Tre |

X-value | Y-value |

Function

Function Result |

M1| [ 1
M2 | 1
D3l M2l 1

-10.60 dBm |
-16.86 dBm
-0.17 d8

5.827433 GHz |
5.816153 GHz |
17.56 MHz
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Mode 802.11 ac20 (VHT20):

- Low Channel:

Spectrum |

Ref Level 20.00 dBm
i ALt 30 dB

Offset 1.24 dB & RBW 100 kHz

SWT I3ms @ VBW 300 kHz Mode Sweep

@ 1Pk Yiew

-0.35 dB
17.1200 MHz

Da[1]

10 dBm

-7.66 dBm
5.7474330 GHz

Mi[1]

0 dBm

M1

-10 dBm

ey dsmj,.;dw,_.,.‘ﬂ&,wam IMLJJMLE!U - ‘ﬁ

-20 dBm

-30 dBm

-40 dBm

AR

-60 dBm

-70 dBm

CF 5.745 GHz

3000 pts Span 40.0 MHz

Marker
Type | Ref | Trc |

X-value | v-value | Function Function Result |

M 1
M2 4
p3l M2l 1

-7.66 dBm
-13.76 dBm
-0.35 d8

5.747433 GHz |
5.736393 GHz |
17.12 MHz

- Middle Channel:

Spectrum |

®
=)

Ref Level 20.00 dBm
i ALt 30 dB

Offset 1.24 dB & RBW 100 kHz

SWT I3ms @ VBW 300 kHz Mode Sweep

@ 1Pk Yiew

0.09 dB
17.5470 MHz

Da[1]

10 dBm

-8.96 dBm
5.7874330 GHz

Mi[1]

0 dBm

M1

-10 dBm

D1 -14.960 dBm

G,

Im‘w@%ww

-20 dBm

-30 dBm

-40 dBm

Mw otk

PR L, i

-60 dBm

-70 dBm

CF 5.785 GHz

3000 pts Span 40.0 MHz

Marker
Type | Ref | Trc |

X-value | v-value | Function Function Result |

M 1
M2 4
p3l M2l 1

-8.96 dBm
-15.21 dBm
0.09 dé

5.787433 GHz |
5.776167 GHz |
17,547 MHz
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- High Channel:

Spectrum | nf

Ref Level 20.00 dém Offset 1.24 dB & RBW 100 kHz

e Att 30dB  SWT 3 ms @ VBW 300 kHz Mode Sweep
® 1Pk View
D3[1] 0.53 dB|
17.3730 MHz
10 dBm M1[1] -10.33 dBm)|
5.8274330 GHz
0 dBm
r1
-10 dBm iz T 0
Ll 3
D1 -16.330 nem—}ﬂw’m"’* Lo 4
-20 dBm J i) ll
-30 dBm

-40 dBm
s \"M TR R
- dBm il 1!4JI'\¢-'U-‘|f

-60 dBm
-70 dém
CF 5.825 GHz 3000 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result
M1 [ 1 5.827433 GHz | -10.33 dém |
M2 1 £.816153 GHz | -16.86 dBm |
D3 M2 1 17.373 MHz 0.53 dB

Mode 802.11 n40 (HT40):
- Low Channel:

®
=)

Spectrum |

Ref Level 20.00 dém Offset 1.24 dB & RBW 100 kHz

jo Attt 30 dB SWT 3 ms @ VBW 300 kHz  Mode Sweep
@ 1Pk View
D3[1] -0.48 dB
35.3860 MHz
10 dBm M1[1] -10.75 dBm
5.7587200 GHz
0 dem

-10 dBm = -
g M 44 I j. NS E}
D1 -16.750 dBrm ferirtie B
-20 dBm
-30 dBm f( \
-40 dBm

-60 dBm

-70 dBm

CF 5.755 GHz 3000 pts Span 80.0 MHz

Marker

Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 [ 1 5,75872 GHz | -10.75 dBm
M2 1 5.737186 GHz | -17.23 dBm
D3| M2 1 35.386 MHz -0.48 d&
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- High Channel:

Spectrum |

Ref Level 20.00 dBm

Offset 1.24 dB & RBW 100 kHz

\

@ ALt 30dE  SWT 3 ms @ VYBW 300 kHz Mode Sweep
@ 1Pk View
Dp3[1] 0.34 dB|
. 35.6930 MHz
10 dBm M1[1] -12.03 dBm
5.7986930 GHz
0 dBm
-10 dBm LIt
Mg s L | R EGE
—1D1 -18.030 dBm ?t‘“""L'J !'I' . Mﬁ i - e
20 dBm I J l
-30 dBm ’IJ

-40 dBm 7

Wﬁ%

-60 dBm

-70 dBm

CF 5.795 GHz 3000 pts Span 80.0 MHz

Marker

Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 5.798693 GHz | -12.03 dém |
M2 1] 5.77704 GHz | -18.43 dBm
D3| M2| 1] _35.693 MHz | 0.34 db |

Mode 802.11 ac40 (VHT40):

- Low Channel:

Spectrum |

&
@

Ref Level 20.00 dBm

Offset 1.24 dB & RBW 100 kHz

/

j@ Attt 30dE SWT 3 ms @ VYBW 300 kHz Mode Sweep
@ 1Pk View
D3[1] 0.82 dB
5 35.4390 MHz
10 dBm M1[1] -10.69 dBm
5.7586930 GHz
0 dBm
M1
-10 dBm T
Mp 3
D1 -16.690 dBm M&L
-20 dBm J \
-30 dBm

-40 dBm )

-60 dBm

-70 dBm

CF 5.755 GHz 3000 pts Span 80.0 MHz

Marker

Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 I 5.758693 GHz | -10.69 dém |
M2 1] 5737134 GHz | -17.74 dBm
D3| M2| 1 35,439 MHz | 0.82 db |
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- High Channel:

Spectrum |

Offset 1.24 dB & RBW
SWT

Ref Level 20.00 dBm
b ALt 30 de

3ms @ VYBW 300 kHz

100 kHz
Mode Sweep

@ 1Pk Yiew

-0.48 dB|
35.6130 MHz

D3[1]

10 dBm

-12.02 dBm|
5.7986930 GHz|

M1[1]

0 dBm

-10 dBm

b el ;.M bbbl

D1 -18.020 dBm rud

-20 dBm—j

-30 dBm 'r';
-40 dBm #

S0 dem

\wmﬂmwwm

-60 dBm

-70 dBm

CF 5.795 GHz

3000 pts Span 80.0 MHz

Marker

Type | Ref | Trc | X-value |

Y-value

| Function | Function Result |

M1} [ 1)
Mz |

5.798693 GHz |
5777147 GHz |
35.613 MHz |

o

@
1=
LA
=

-12.02 dem |
-18.47 dBm

-0.48 dB |

Mode 802.11 ac80 (VHTS80):
- Single Channel:

Spectrum |

&
@

Ref Level 20.00 dBm

b ALt 30dB SWT

Offset 1.24 dB & RBW
3ms @ VYBW 300 kHz

100 kHz
Mode Sweep

@ 1Pk Yiew

1.04 dB|
76.3870 MHz

D3[1]

10 dBm

-14.31 dBm|
5.7387070 GHz

M1[1]

0 dBm

-10 dBm

20-eBm—D1 -20.310

=

llJ;I 3

T

\

ottt

-50 dBm

-60 dBm

-70 dem

CF 5.775 GHz 3000 pts Span 160.0 MHz

Marker

Type | Ref | Tre | X-value | y-value | Function | Function Result |

M1 | 1] 5.736707 GHz | -14.31 dem |
Mz | 1 5.73672 GHz | -21.40 dBm
D3| M2| 1 76,387 MHz | 1.04 dB |
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FCC 15.407 (a)(3) / RSS-247 6.2.4.1. Transmitter Maximum Conducted Output Power

SPECIFICATION:

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of operation shall
not exceed 1W (30 dBm). If transmitting antennas of directional gain greater than 6 dBi are used, the maximum
conducted output power shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6
dBi.

RESULTS:

The maximum conducted output power was measured using the channel power integration method according
to point E) 2) b) (Method SA-1) of 789033 D02 General UNII Test Procedures New Rules v02r01 when the
duty cycle is >98% and the channel power integration method according to point E) 2) d) (Method SA-2) of
789033 D02 General UNII Test Procedures New Rules v02r01 when the duty cycle is <98%.

For data rates where the EUT was transmitting at <98% duty cycle, the duty calculated in Appendix A was
added to the measured power in order to calculate the total average power during the actual transmission time.

For all modes of operation, the antenna gain is less than 6 dBi.

The e.i.r.p. levels are calculated by adding the declared maximum antenna gain (dBi).

Maximum Declared Antenna Gain: +3 dBi
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Mode 802.11 a20:

D DEKRA

Low Channel 149

Middle Channel 157

High Channel 165

(5745 MHz) (5785 MHz) (5825 MHz)
Max. Conducted Power (dBm) 21 21 3.4
Maximum EIRP power (dBm) 5.1 5.1 6.4
Measurement uncertainty (dB) <+2.00

Mode 802.11 n20 (HT20):

Low Channel 149

Middle Channel 157

High Channel 165

(5745 MHz) (5785 MHz) (5825 MHz)
Max. Conducted Power (dBm) 1.93 1.65 3.44
Maximum EIRP power (dBm) 4.93 4.65 6.44
Measurement uncertainty (dB) <+2.00

Mode 802.11 ac20 (VHT20):

Low Channel 149

Middle Channel 157

High Channel 165

(5745 MHz) (5785 MHz) (5825 MHz)
Max. Conducted Power (dBm) 2.08 1.59 3.1
Maximum EIRP power (dBm) 5.08 4.59 6.11
Measurement uncertainty (dB) <+2.00

Mode 802.11 n40 (HT40):

Low Channel 151 High Channel 159
(5755 MHz) (5795 MHz)
Max. Conducted Power (dBm) 1.99 2.35
Duty Cycle Correction Factor (dB) 0.140
Max. Conducted Power Corrected (dBm) 2.129 2.490
Maximum EIRP power Corrected (dBm) 5.129 5.490
Measurement uncertainty (dB) <+2.00

Mode 802.11 ac40 (VHT40):

Low Channel 151 High Channel 159
(5755 MHz) (5795 MHz)
Max. Conducted Power (dBm) 1.91 2.31
Duty Cycle Correction Factor (dB) 0.137
Max. Conducted Power Corrected (dBm) 2.047 2.447
Maximum EIRP power Corrected (dBm) 5.047 5.447
Measurement uncertainty (dB) <+2.00
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Mode 802.11 ac80 (VHT80):

Low Channel 155
(5775 MHz)
Max. Conducted Power (dBm) 2.41
Duty Cycle Correction Factor (dB) 0.274
Max. Conducted Power Corrected (dBm) 2.684
Maximum EIRP power Corrected (dBm) 5.684
Measurement uncertainty (dB) <+2.00

Verdict: PASS
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Mode 802.11 a20:

- Low Channel:

Spectrum |

D DEKRA

(&)

|& Att 30de SWT
SGL Count 300/300

Ref Level 20.00 dBm Offset 1.27 dB @ RBW 1 MHz
3Ims @ VBW 3 MHz Mode Sweep

@ 1Rm AvgPwr

10 dBrn

M1[1]

-8.47 dBm
3.7473000 GHz

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

SR

-60 dBm

-70 dBm

CF 5.745 GHz

3000 pts

Span 40.0 MHz

(Channel Power

Bandwidth 16.92 MHz

Power 2.10 dBm

Tx Total 2.10 dBm

- Middle Channel:

Spectrum |

(=)

|& ALt 30de SWT
SGL Count 300/300

Ref Level 20.00 dem  Offset 1.27 dB & RBW 1 MHz
Ims @ YBW 2 MHz Mode Sweep

@ 1Rm AvgPwr

M1[1]

-8.51dBm
5.7875130 GHz

10 dBm

0 dem

-10 dBm

-20 dBm

-30 dBm

-40 dBm

R it

-60 dBm

-70 dBm

CF 5.785 GHz

3000 pts

Span 40.0 MHz

Channel Power

Bandwidth 16.93 MHz

Power 2.10 dBm

Tx Total 2.10 dBm
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- High Channel:

Spectrum |

D DEKRA

(=]

Ref Level 20.00 dBm
|& Att 30 dB
SGL Count 200/300

Offset 1.27 dB @ RBW 1 MHz
SWT Ims @ YBW 3 MHz Mode Sweep

@ LRm AvgPwr

M1[1]

-7.19dBm
5.8277800 GHz

10 dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

“50 dem

-60 dBm

-70 dBm

CF 5.825 GHz

3000 pts

Span 40.0 MHz

Channel Power

Bandwidth 16.91 MHz

Power 3.40 dBm

Tx Total 3.40 dBm

Mode 802.11 n20 (HT20):

- Low Channel:

Spectrum |

(=)

Ref Level 20.00 dBm
|& Att 30 de
SGL Count 300/300

Offset 1.27 dB @ RBW 1 MHz
SWT Ims @ ¥YBW 2 MHz Mode Sweep

@ 1Rm AvgPwr

M1[1]

-8.95dBm
5.7473400 GHz

10 dBm

0 dem

-10 dBm

-20 dBm

-30 dBm

-40 dBm

———
L~ BT E T

-60 dBm

-70 dBm

CF 5.745 GHz

3000 pts

Span 40.0 MHz

Channel Power

Bandwidth 17.75 MHz

Power 1.93 dBm

Tx Total 1.93 dBm
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- Middle Channel:

Spectrum |

D DEKRA

(=]

|& Att 30de SWT
SGL Count 300/300

Ref Level 20.00 dBrm  Offset 1.27 dB & RBW 1 MHz
Ims @ YBW 3 MHz Mode Sweep

@ LRm AvgPwr

M1[1]

-9.19 dBm
5.7876600 GHz

10 dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

B il

-60 dBm

-70 dBm

CF 5.785 GHz

3000 pts

Span 40.0 MHz

Channel Power

Bandwidth 17.73 MHz

Power 1.65 dBm

Tx Total 1.65 dBm

- High Channel:

Spectrum |

(%]

|& Att 30de SWT
SGL Count 300/300

Ref Level 20.00 dBm  Offset 1.27 dB & RBW 1 MHz
Ims @ YBW 3 MHZ Mode Sweep

@ 1Rm AvgPwr

M1[1]

-7.41dBm
5.8273270 GHz

10 dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-60 dBm

-70 dBm

CF 5.825 GHz

3000 pts

"
sy i T

Span 40.0 MHz

Channel Power

Bandwidth 17.71 MHz

Power 3.44 dBm

Tx Total 3.44 dBm

Report No: (NIE) 64848RRF.006

Page 95 of 119

2021-02-18



DEKRA Testing and Certification, S.A.U.
Parque Tecnolégico de Andalucia,

c/ Severo Ochoa n° 2 - 29590 Campanillas -
C.L.F. A29507456

Mode 802.11 ac20 (VHT20):

- Low Channel:

Spectrum |

Malaga - Espafia

D DEKRA

(=)

Ref Level 20.00 dBm
|& Att 30 de
SiGL Count 300,300

Offset 1.27 dB & RBW 1 MH=z

SWT Ims @ ¥YBW 3 MHz Mode Sweep

@ 1Rm AvgPwr

M1[1]

-8.95dBm
5.7473670 GHz

10 dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50, dEre

-60 dBm

=70 dBm

CF 5.745 GHz

3000 pts

Span 40.0 MHz

Channel Power

Bandwidth 17.71 MHz

Power 2.08 dBm

Tx Total 2.08 dBm

- Middle Channel:

Spectrum |

(=]

Ref Level 20.00 dBm
|& Att 30 dB
SGL Count 200/300

Offset 1.27 dB @ RBW 1 MHz

SWT Ims @ YBW 3 MHz Mode Sweep

@ 1Rm AvgPwr

M1[1]

-9.36 dBm
5.7878470 GHz

10 dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

=

-560 dBm

-70 dBm

CF 5.785 GHz

3000 pts

Span 40.0 MHz

(Channel Power

Bandwidth 17.

75 MHz Power 1.59 dBm

Tx Total 1.59 dBm
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- High Channel:

Spectrum |

D DEKRA

(=)

|& Att 30dE SWT
SiEL Count 300/300

Ref Level 20.00 dBrm  Offset 1.27 dB & RBW 1 MH=z
3ms @ ¥YBW 3 MHz Mode Sweep

@1Rm &avgPwr

M1[1]

-7.81 dBm
5.8271800 GHz

10 dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

ey

-60 dBm

-70 dBm

CF 5.825 GHz

3000 pts

Span 40.0 MHz

Channel Power
Bandwidth 17.75 MHz

Power 3.11 dBm

Tx Total 3.11 dBm

Mode 802.11 n40 (HT40):

- Low Channel:

Spectrum |

(=)

|& ALt 30de SWT
SGL Count 300/300

Ref Level 20.00 dem  Offset 1.27 dB & RBW 1 MHz
Ims @ YBW 2 MHz Mode Sweep

@ 1Rm AvgPwr

M1[1]

-12.00 dBm
5.7604000 GHz

10 dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

on e

-50 dBm

-70 dBm

CF 5.735 GHz

3000 pts

Span 80.0 MHz

Channel Power

Bandwidth 36.32 MHz

Power 1.99 dBm

Tx Total 1.99 dBm
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- High Channel:

Spectrum |

D DEKRA

(=)

|= Att 30dB SWT
SiEL Count 300/300

Ref Level 20.00 dBrm  Offset 1.27 dB & RBW 1 MH=z
ims @ YBW 3 MHz Mode Sweep

@1Rm avgPwr

M1[1]

-11.26 dBm
5.8103200 GHz

10 dBm

0 dem

-10 dBm

-20 dBm

-30 dBm

-40 dBm

FIaBm

-60 dBm

-70 dBm

CF 5.795 GHz

3000 pts

Span 80.0 MHz

Channel Power
Bandwidth 36.32 MHz

Power 2.35 dBm
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- High Channel:

Spectrum |
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FCC 15.407 (a)(3) / RSS-247 6.2.4.1. Transmitter Maximum Power Spectral Density

SPECIFICATION:

The maximum power spectral density shall not exceed 30 dBm in any 500-kHz band. If transmitting antennas of
directional gain greater than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

RESULTS:

The maximum power spectral density (PSD) was measured using the method according to point F) referencing
E.2.b) (Method SA-1) and E.2.b) (Method SA-2) of Guidance 789033 D02 General UNII Test Procedures New

Rules v02r01.

In accordance with ANSI C63.10 Section 4.1.4.1, use of bandwidths greater than those specified can produce
higher readings. Compliance against the applicable limits is showns using a 1 MHz resolution bandwidth. This

was deemed worst case.

The PSD test uses the same setup than the transmitter maximum conducted output power test. The result of the
Peak PSD was measured by colocation a maker on the peak of the signal and the results are in the tables below.

For all modes of operation, the antenna gain is < 6 dBi.

Maximum Declared Antenna Gain: +3 dBi

Mode 802.11 a20:

Low Channel Middle Channel High Channel
Maximum Average PSD (dBm/MHz) -8.47 -8.51 -7.19
Maximum EIRP PSD (dBm/MHz) -5.47 -5.51 -4.19
Measurement uncertainty (dB) <+2.00
Mode 802.11 n20 (HT20):
Low Channel Middle Channel High Channel
Maximum Average PSD (dBm/MHz) -8.95 -9.19 -7.41
Maximum EIRP PSD (dBm/MHz) -5.95 -6.19 -4.41
Measurement uncertainty (dB) <+2.00
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Mode 802.11 ac20 (VHT20):

D DEKRA

Low Channel Middle Channel High Channel
Maximum Average PSD (dBm/MHz) -8.95 -9.36 -7.81
Maximum EIRP PSD (dBm/MHz) -5.95 -6.36 -4.81
Measurement uncertainty (dB) <+2.00
Mode 802.11 n40 (HT40):
Low Channel High Channel
Maximum Average PSD (dBm/MHz) -12 -11.26
Duty Cycle Correction Factor (dB) 0.139
Maximum Average PSD Corrected -11.861
(dBm/MHz) '
Maximum EIRP PSD Corrected -8.861
(dBm/MHZz) '
Measurement uncertainty (dB) <+2.00
Mode 802.11 ac40 (VHT40):
Low Channel High Channel
Maximum Average PSD (dBm/MHz) -12.11
Duty Cycle Correction Factor (dB) 0.137
Maximum Average PSD Corrected 11.973
(dBm/MHZz) '
Maximum EIRP PSD Corrected
(dBm/MHz) -8.973
Measurement uncertainty (dB) <+2.00
Mode 802.11 ac80 (VHT80):
Low Channel
Maximum Average PSD (dBm/MHz) -13.95
Duty Cycle Correction Factor (dB) 0.274
Maximum Average PSD Corrected
(dBm/MHz) -13.676
Maximum EIRP PSD Corrected
(dBm/MHz) -10.676
Measurement uncertainty (dB) <+2.00
Verdict: PASS
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