DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia, D E K R A
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.ILF. A29507456

FCC 15.247 (a) (2) / RSS-247 5.2 (a) 6 dB Bandwidth
Limits
The minimum 6 dB bandwidth shall be at least 500 kHz.

Results

Modulation: 802.11b (DSSS 1 Mbit/s)

Freq (MHz) # of Tx Chains Ebw (MHz)
2412.00 7.60
2437.00 1 1 7.65
2462.00 7.65

Modulation: 802.11g (OFDM 6 Mbit/s)

Freq (MHz) # of Tx Chains Ebw (MHz)
2412.00 16.15
2437.00 1 1 16.45
2462.00 15.80

Modulation: 802.11n HT20 (OFDM MCSO0 6.5 Mbit/s)

Freq (MHz) ‘ # of Tx Chains Port ‘ Ebw (MHz)

2412.00 17.40
2437.00 1 1 17.70
2462.00 16.15
2412.00 16.50
2437.00 2 1+2 17.70
2462.00 16.40

Verdict

Pass
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Attachments
Frequency MHz = 2412.00000 Bandwidth MHz = 20
Modulation =802.11b (DSSS 1 Mbit/s) Number of Transmission Chains =1
Active Port =1
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Frequency MHz = 2437.00000
Modulation =802.11b (DSSS 1 Mbit/s)
Active Port =1
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Frequency MHz = 2462.00000
Modulation =802.11b (DSSS 1 Mbit/s)
Active Port =1
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Frequency MHz = 2412.00000

Modulation =802.11g (OFDM 6 Mbit/s)

Active Port =1
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Bandwidth MHz = 20
Frequency MHz = 2437.00000

Modulation =802.11g (OFDM 6 Mbit/s) Number of Transmission Chains =1
Active Port =1
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Bandwidth MHz = 20
Frequency MHz = 2462.00000

Modulation =802.11g (OFDM 6 Mbit/s) Number of Transmission Chains =1
Active Port =1
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Frequency MHz = 2412.00000 Bandwidth MHz = 20
Modulation =802.11n HT20 (OFDM MCSO0 6.5 Mbit/s) Number of Transmission Chains =1
Active Port =1
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Bandwidth MHz = 20
Frequency MHz = 2437.00000

Modulation =802.11n HT20 (OFDM MCSO0 6.5 Mbit/s) Number of Transmission Chains =1
Active Port =1
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Frequency MHz = 2462.00000 Bandwidth MHz = 20
Modulation =802.11n HT20 (OFDM MCSO0 6.5 Mbit/s) Number of Transmission Chains =1
Active Port =1
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Frequency MHz = 2412.00000

Bandwidth MHz = 20

D DEKRA

Modulation =802.11n HT20 (OFDM MCSO0 6.5 Mbit/s) Number of Transmission Chains =2
Active Port =1+2
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Frequency MHz =

Modulation =802.11n HT20 (OFDM MCSO0 6.5 Mbit/s)

Active Port = 1+2
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia, D E K RA
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C.I.F. A29507456

FCC 15.247 (b) (1) / RSS-247 5.4 (d) Maximum output power and
antenna gain

Limits
For systems using digital modulation in the 902-928 MHz band: 1 watt (30 dBm).
The e.i.r.p. shall not exceed 4 W (36 dBm) (Canada).

Results

The maximum conducted output power level of the fundamental emission was measured according to clause
11.9.2.3.2 “Method AVGPM-G” of ANSI C63.10-2013.

The EIRP power (dBm) is calculated by adding the maximum declared antenna gain to the measured conducted
power.
Maximum Declared Antenna Gain:

SISO Antenna 1 (worst case): +2.20 dBi

MIMO Antenna 0 + Antenna 1: +4.77 dBi

The maximum directional gain of the antenna is less than 6 dBi and therefore the maximum output power is not
required to be reduced from the stated values.
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Modulation: 802.11b (DSSS 1 Mbit/s)

Freq (MHz) # of Tx Chains Avg Power (dBm) EIRP (dBm)
2412.00 13.72 15.92
2437.00 1 1 14.20 16.40
2462.00 13.50 15.70

Modulation: 802.11g (OFDM 6 Mbit/s)

Freq (MHz) # of Tx Chains Avg Power (dBm) EIRP (dBm)
2412.00 13.91 16.11
2437.00 1 1 14.44 16.64
2462.00 14.63 16.83

Modulation: 802.11n HT20 (OFDM MCSO0 6.5 Mbit/s)

Freq (MHz) # of Tx Chains Port Avg Power (dBm) EIRP (dBm)
2412.00 12.30 14.50
2437.00 1 1 13.10 15.30
2462.00 12.80 15.00
2412.00 13.20 17.97
2437.00 2 1+2 14.05 18.82
2462.00 13.80 18.57

Verdict

Pass

D DEKRA
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FCC 15.247 (e) | RSS-247 5.2 (b) Power spectral density

Limits

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

Modulation: 802.11b (DSSS 1 Mbit/s)

Freq (MHz) # of Tx Chains Port PSD (dBm)
2412.00 -4.68
2437.00 1 1 -3.65
2462.00 -4.29

Modulation: 802.11g (OFDM 6 Mbit/s)

Freq (MHz) # of Tx Chains Port PSD (dBm)
2412.00 -6.88
2437.00 1 1 -6.98
2462.00 -5.54

Modulation: 802.11n HT20 (OFDM MCSO0 6.5 Mbit/s)

Freq (MHz) ‘ # of Tx Chains Port PSD (dBm)

2412.00 -8.43
2437.00 1 1 -8.54
2462.00 -7.36
2412.00 -7.93
2437.00 2 1+2 -8.33
2462.00 -7.12

Verdict

Pass
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Attachments
Frequency MHz = 2412.00000 Equipment Type = Digital Transmission System (DTS)
Bandwidth MHz = 20 Modulation =802.11b (DSSS 1 Mbit/s)

Number of Transmission Chains =1 Active Port =1
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Frequency MHz = 2437.00000 Equipment Type = Digital Transmission System (DTS)
Bandwidth MHz = 20 Modulation =802.11b (DSSS 1 Mbit/s)

Number of Transmission Chains =1 Active Port =1
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Frequency MHz = 2437.00000 Equipment Type = Digital Transmission System (DTS)

Bandwidth MHz = 20 Modulation = 802.11g (OFDM 6 Mbit/s)

Number of Transmission Chains =1 Active Port =1

Images:
Power Spectral Density (AVGPSD-1)

0+ wMWWMW‘-"ﬂ%W.I AN AN AN

T | i |

ke N

Levelin dBm
ra
<
T

401 L\L\
T AT
; I ; ; ; ; I I ; ; I I i
2422 2425 2430 2435 2440 2445 2450 2452
Frequency in MHz

Limit Sum Level & PsD
Spectrum | | T |
Ref Level 0.00 dBm @ RBW 100 kHz
Att 20dB  SWT 1ms @ VBW 300 kHz Mode Sweep

SGEL Count 100100
[Controlled by EMC32 @1Rm AvgPwr

-10 dBm

-20 dBm
-30 dBm ’{ \
-40 dBm

-50 dBm / \
-60 dBm

mew“ L\ﬂw%m
-70 dBm

-20 dBm

-a0 dBm

CF 2.437 GHz 600 pts Span 30.0 MHz

X |

Report No: 72872RRF.001 Page 73 of 132 2023-05-04



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

¢/ Severo Ochoa n° 2 - 29590
C.I.LF. A29507456

Frequency MHz = 2462.00000
Bandwidth MHz = 20

Number of Transm

Images:

Campanillas - Malaga - Espafia

ission Chains =1 Active Port =1

Power Spectral Density (AVGPSD-1)

D DEKRA

Equipment Type = Digital Transmission System (DTS)
Modulation =802.11g (OFDM 6 Mbit/s)

Levelin dBm
ra
<
T

M

i VARV Wm A
I VAN J AR,

%_;,Ww'ﬂ’wm L\M
) WMo
; I ; ; ; ; I I ; ; I i
2447 2450 2455 2460 2465 2470 2475 2477
Frequency in MHz
Limit Sum Level & PsD
Spectrum | | "g‘ I
Ref Level 0.00 dBm @ RBW 100 kHz
Att 20dBE SWT 1ms @ VBW 300 kHz Mode Sweep
SGL Count 100100
[Controlled by EMC32 @1Rm AvgPwr
-10 dBm
-20 dBm
-30 dBm HMUMWUUWUWNWM WUWWﬂﬂRH ﬂ)\vn“_nvhu
-40 dBm / v\
-50 dBm rf/ FA!U \\
| FARRAT
\J“‘)'V‘W\}w‘wu
-70 dBm
-80 dBm
-90 dBm
CF 2.462 GHz 600 pts Span 30.0 MHz

|

R |

Report No: 72872RRF

.001 Page 74 of 132

2023-05-04



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia,

c/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - Espafa

C.ILF. A29507456

Frequency MHz = 2412.00000

Bandwidth MHz = 20

Images:

Levelin dBm

Janaranas

D DEKRA

Equipment Type = Digital Transmission System (DTS)
Modulation =802.11n HT20 (OFDM MCSO0 6.5 Mbit/s)

Number of Transmission Chains =1 Active Port =1

Power Spectral Density (AVGPSD-1)

'

AV mwmmﬁr“’wvwmmwmu

(www

Y

Y

Limit

Spectrum |

T T
2397 2400

Sum Lewvel

T
2410

T
2415

Frequency in MHz

*

FSD

T
2420

2425 2427

(7]

Ref Level 0.00 dBm
Att 20 dB
SGL Count 100/100

SWT 1 ms @ ¥YBW 300 kHz

@ RBW 100 kHz

Mode Sweep

[Controlled by EMC32 @1Rm AvgPwr

-10 dBm

-20 dBm

L

a AR

i i

BANh AN o
v

-30 dBm

WW

0
T

ATRLTIv)

s T

-40 dBm

-50 dBm /
-60 dBm

A AR

-80 dBm

-90 dBm

CF 2.412 GHz

600 pts

X

Span 30.0 MHz

R |

Report No: 72872RRF.001

Page 75 of 132

2023-05-04



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

c/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - Espafa

C.ILF. A29507456

Frequency MHz = 2437.00000
Bandwidth MHz = 20

Number of Transmission Chains =1

Images:

Equipment Type = Digital Transmission System (DTS)
Modulation =802.11n HT20 (OFDM MCSO0 6.5 Mbit/s)
Active Port =1

Power Spectral Density (AVGPSD-1)

Levelin dBm

r.ﬂ{\*NlﬁﬂﬂuW'\ﬂW#muwﬁ IIWWJMFWM J\II-LMILI"IJ“H-'WJI

I

\ﬁ""“"m

T T
2422 2425

Limit

Spectrum |

Sum Lewvel

T T T T T T 1
2435 2440 2450 2452
Frequency in MHz

L 4 PSD

(7]

Ref Level 0.00 dBm
Att 20 dB
SGL Count 100/100

SWT 1ms

@ RB
@ VYBW 300 kHz

W 100 kHz

Mode Sweep

[Controlled by EMC32 @1Rm AvgPwr

-10 dBm

-20 dBm

AAAMANAR

PSRN AN A | fnass halsapenafle s das anbne sy
o T TOUY

-30 dBm

LATATATATRTAE N}

-40 dBm

-50 dBm

-60 dBm

[AnsAn sy

-70 dBm

-80 dBm

-90 dBm

CF 2.437 GHz

600 pts Span 30.0 MHz

X

|

Report No: 72872RRF.001

D DEKRA

Page 76 of 132

2023-05-04



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

c/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - Espafa

C.ILF. A29507456

Frequency MHz = 2462.00000

Bandwidth MHz = 20

Images:

D DEKRA

Equipment Type = Digital Transmission System (DTS)
Modulation =802.11n HT20 (OFDM MCSO0 6.5 Mbit/s)

Number of Transmission Chains =1 Active Port =1

Power Spectral Density (AVGPSD-1)

Levelin dBm
ra
=
T

Spectrum |

T
2460

T
2465

Frequency in MHz
Limit Sum Level L 4 PSD

T
2470

T 1
2475 2477

Ref Level 0.00 dBm
Att 20 di
SGL Count 100/100

SWT 1ms

@ RBW 100 kHz
@ VBW 300 kHz Mode Sweep

[Controlled by EMC32 @1Rm AvgPwr

-10 dBm

-20 dBm

A p AN

aphan AW MM anj

LAY
VAR

-30 dBm

ITisv i

-40 dBm

-50 dBm /Jf

-60 dBm rdur/
A

-80 dBm

-90 dBm

CF 2.462 GHz

600 pts

Span 30.0 MHz

R |

Report No: 72872RRF.001

Page 77 of 132

2023-05-04



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia,

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
C.I.F. A29507456

Frequency MHz = 2412.00000
Bandwidth MHz = 20

Number of Transmission Chains =2 Active Port = 1+2

D DEKRA

Equipment Type = Digital Transmission System (DTS)
Modulation =802.11n HT20 (OFDM MCSO0 6.5 Mbit/s)

Images:
Power Spectral Density (AVGPSDA1)
10T
ﬂ -+
10+ iy o
E 7L AAabifs k oy
= 207
o
Apt
-m__ N =
f f f f t f f f f t !
2357 2400 2405 2410 2415 2420 2425 2427
Frequency in MHz
— Lt L 3 PSD Sum Level
ip::[ru:“m 00 dei RBW 100 kH; [?]
;E(L p— 100/130006& SWT 1ms & VBW 300 kHz Mode Sweep
AN \/\Mj\/V\/\/ NN VVAAAAAAAS
s AW WAV,
40 ’\/
M
-50 L i
/ \
oV % MINAANAA
CF 2.412 GN:r 600 &5 Sion 30.0 MH2

Report No: 72872RRF.001

Page 78 of 132

2023-05-04



DEKRA Testing and Certification, S.A.U.
P Tecnologico de Andalucia,
e T N, s g Eoate D DEKRA
C.LF. A29507456

Frequency MHz = 2437.00000 Equipment Type = Digital Transmission System (DTS)

Bandwidth MHz = 20 Modulation =802.11n HT20 (OFDM MCSO0 6.5 Mbit/s)

Number of Transmission Chains =2 Active Port = 1+2

Images:
Power Spectral Densty (AVGPSD-1)
10T
u--
I:E 10T T ke ."..'lﬁ"'fl.’.'.' I '."."-'.J".".".'.u'T'."'_IJIL PERR T G
= I I
E 2ot |
1 r ]
30+ ' :
A0
4 .-r b
I.-'l'-t"dllp__ -"'rr."l"l'..'Ju'.'
1 1 1 1 t 1 1 1 1 1 1 t |
2422 24325 2430 2435 2440 2445 2450 2452
Frequency in MHz
— Limit » PED Sum Level
Spectrum [?]
Ref Level 10.00 d8m ® RBW 100 kHz
30d8  SWT 1ms @ VBW 300 kHz  Mode Sweep
SGL Count 100/100
Controlled by EMC32 @1Rm AvgPwr
o
-10
-20
[\/\/\[\/\f\ YA \/vkuﬂ/‘\q /\N\f\/\/\ AMAMAMAMANMAN 9
=30
!
40 /"f \
W A
[/ JL\\
=50 )
7
r/ \
60 .\/
ANV N AAAANAAAN
~70
-80
‘CF 2.437 Gszt m J Sinn 30.0 MH2

Report No: 72872RRF.001 Page 79 of 132 2023-05-04



DEKRA Testing and Certification, S.A.U.
P Tecnologico de Andalucia,
e T N, s g Eoate D DEKRA
C.LF. A29507456
Frequency MHz = 2462.00000 Equipment Type = Digital Transmission System (DTS)
Bandwidth MHz = 20 Modulation =802.11n HT20 (OFDM MCSO0 6.5 Mbhit/s)

Number of Transmission Chains =2 Active Port = 1+2

Images:
Power Spectral Density (AVGPSD-1)
10
u -
£ 107 — ; ,
I+ i
E 20t
E 301 e
40T
f f f f t f f f f f f t i
2447 2450 2455 2480 2485 2470 2475 2477
Frequency in MHz
— Lt » PSD - Sum Level
Ref Level 10.00 d8m & RBW 100 kHz
;EKL p_— IDU/IEUDDGB SWT 1 ms & VBW 300 kHz Mode Sweep
7 : AAAAANVWN | MAAAA, v
a0 kool e /\ / M, AN
40 ,/
i %
& e
60 / /‘/ \\\,\
P M
‘CF 2.462 G}::: G-DD pts J Sian 30.0 MH2



DEKRA Testing and Certification, S.A.U.
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C.I.F. A29507456

RSS-247 5.5/ FCC 15.247 (d) Band-edge emissions compliance
(Transmitter)

Limits

In any 100 kHz bandwidths outside the frequency band in which the intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power, based on either an RF conducted
or a radiated measurement, provided the transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter complies with the conducted power limits based on the use of RMS averaging over a
time interval, the attenuation required under this paragraph shall be 30 dB instead of 20 dB.

Results

Radiated measurements were used to show compliance with the limits in the restricted bands 2.31-2.39 GHz
and 2.4835-2.5 GHz.

Verdict

Pass
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Frequency MHz = 2462.00000 Equipment Type = Digital Transmission System (DTS)
Bandwidth MHz = 20 Modulation =802.11g (OFDM 6 Mbit/s)
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