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o 8-DPSK modulation (3DH5)
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GFSK modulation (DH5)
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e 8-DPSK modulation (3DH5)
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FREQUENCY RANGE 2.31-2.39 GHz:
o GFSK modulation (DH5)
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¢ Pi/4-DQPSK modulation (2DH5)
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e 8-DPSK modulation (3DH5)
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FREQUENCY RANGE 2.4835-2.5 GHz:

GFSK modulation (DH5)

- Low Channel:

75E

70T

651

60T

551

50T

Level in dBuV/m

451

401

35T

30T

20
24835

2490 2495 2500

- Middle Channel:

FITYUTIILVY 101V 1o

80T

5%

70T

65T

60T

451

Level in dBuV/m

401

35T

30T

251

20
24835

2490 2495 2500

FISYUTIHILY 1L IV L

> DEKRA

Report No: (NIE) 61152RRF.001 Page 66 of 221

2020-08-12



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

c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.I.LF. A29 507 456

- High Channel:

80T

5%

70T
65T

601
LT S

507

Level in dBuV/m

0T

35T

30T

25T

S S

20
24835

2490 2495

2500

TISYUSIICY I vin o

D DEKRA

Report No: (NIE) 61152RRF.001

Page 67 of 221

2020-08-12



DEKRA Testing and Certification, S.A.U.

Parque Tecnolégico de Andalucia,

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

¢ Pi/4-DQPSK modulation (2DH5)

- Low Channel:

D DEKRA

80T

5%

70T

65T

60T

50T

451

Level in dBuV/m

401

351

30T

25T

e e e :_),.,_,_a-..,_ A e WO S s W oSS S

24835

2490 2495 2500

- Middle Channel:

TSquUSTiCy i v iL

751

70t
651
60T
B i
501

451

Level in dBpV/m

40T

35T

30T

20 t
24835

2490 2495 2500

FISYUSIHIGY vl L

Report No: (NIE) 61152RRF.001

Page 68 of 221 2020-08-12



DEKRA Testing and Certification, S.A.U.

Parque Tecnolégico de Andalucia,

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

- High Channel:

D DEKRA

80T

R

01

65T

60T

Level in dBpV/m

35T

30T

251

e e T T T e o e s e - - /__,..—-.._.: ..... — e ——
e S e e - T ——

20 t
2483,5

2430 2485 2500

LITSYUSIIGY 1 IvIE o

Report No: (NIE) 61152RRF.001

Page 69 of 221

2020-08-12



DEKRA Testing and Certification, S.A.U.

Parque Tecnolégico de Andalucia,

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

e 8-DPSK modulation (3DH5)

- Low Channel:

D DEKRA

80T

i =

70T
65T
60T

35 -:!."\/_‘r:i‘.:;:-::xit;f — A_-_-—f-";q;—/-‘-‘—u;— -

50T

Level in dBuV/m

45T

407

35T

30T

20 i : :
24835 2490

2495 2500

PISyuSiiey e vil 1o

- Middle Channel:

80T

75

70T

65T

60T

551

50T

451

Level in dBuV/m

401

35T

30T

251

20 : ; :
24835 2490

2495 2500

FISYUTHICY 1 vl o

Report No: (NIE) 61152RRF.001 Page 70 of 221

2020-08-12



DEKRA Testing and Certification, S.A.U.

Parque Tecnolégico de Andalucia,

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

- High Channel:

D DEKRA

15

70T
65T

60T

55 '}k\\_.,/_\wm.w

50T

451

40T

35T

30T

25T

Level in dBpV/m

20 t
24835

2490 2495 2500

TISYUSTILY 101 VI 1L

Report No: (NIE) 61152RRF.001

Page 71 of 221

2020-08-12



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.F. A29 507 456

Appendix B: Test results. 802.11 bgn20 2x2
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TEST CONDITIONS

POWER SUPPLY (V):
V nonimal: 12 Vdc
Type of Power Supply: DC voltage from external power supply (car battery).
ANTENNAS:
Type of Antenna: External.
Maximum Declared Antenna Gain:
CORE1_Port4: +2.4 dBi
COREOQ_Port2: -0.3 dBi

Directional Antenna Gain Calculations for CDD MIMO:

For 2Tx CDD MIMO modes, in accordance with KDB 662911 D01 v02r01 Section F)2)f)(ii), directional gain was
calculated as (worst case):

Nss =1, NANT = 2, GCORE1 = 2.4 dBi, GCORE1 = -0.3 dBi

Naz (y-Manr z 1 3 2
Directional Gain = 10 log }'..;.; k‘;ﬂ EM} =10 log[z‘r';{z;'i g"'k} ]
ANT
2 |(1UE‘-“ mﬂ)z (m"“'l uﬁijz
+ W+ 1070 20+ 1020
=10log [M} = 1ﬂlog| Z = 10log > — =416 dBi

TEST FREQUENCIES:
For 802.11b/g/n20:
Low Channel (1): 2412 MHz
Middle Channel (6): 2437 MHz
High Channel (11): 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.

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 EUT has four separate antennas which correspond to one port of the equipment.

For the Transmitter Minimum 6 dB Bandwidth test, only SISO modes were tested since the

bandwidth does not change depending on chains used.

The data rates of 1Mb/s for 802.11b, 6.5Mb/s for 802.11g, MCSO0 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 analyser using a low
loss RF cable. The reading of the spectrum analyser is corrected taking into account the cable loss.

SPECTRUM
EUT ANALYZER

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-26 GHz (18 GHz-40 GHz horn antenna).

For radiated emissions in the range 17 GHz-26 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.
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Radiated measurements setup from 30 MHz to 1 GHz:

ANECHOIC CHAMBER
- .
Measuring 360 ﬁo{;'c;ﬁng
Antenna Al
Device Und

N

‘ ‘ | 3 m distance Test
‘ i [ ]

Antenna Mast
| (Antennaheight variation: 1-4 m)

Spectrum analyser

Shielded Control RoomFor
Radiated Measurements

Radiated measurements setup from 1 GHz to 17 GHz:
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Radiated measurements setup f > 17 GHz:

VWWWWWWWWWWWWWWWWWY

Preamplifier Mo
EUT

x 2 B
1 m distance

Spectrum
analyser

Shielded control room for
radiated measurements
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RESULTS:

29590 Campanillas - Malaga - Espafia

Occupied Bandwidth

SISO case CORE1_Port4 Antenna and SISO case COREQ_Port2 Antenna.
MIMO case is CORE1_Port4 Antenna & COREOQO_Port2 Antenna.

SISO CORE1_Port4 Antenna:

e Mode 802.11 b:

D DEKRA

Low Channel | Middle Channel | High Channel
2412 MHz 2437 MHz 2462 MHz
99% bandwidth (MHz) 10.1437 10.2546 10.2213
-26 dBc bandwidth (MHz) 13.345 13.779 13.46
Measurement uncertainty (kHz) <% 140.5
e Mode 802.11 g:
Low Channel | Middle Channel | High Channel
2412 MHz 2437 MHz 2462 MHz
99% bandwidth (MHz) 16.8098 16.9257 16.9055
-26 dBc bandwidth (MHz) 21.262 21.445 21.316
Measurement uncertainty (kHz) <+ 140.5
e Mode 802.11 n20
Low Channel | Middle Channel | High Channel
2412 MHz 2437 MHz 2462 MHz
99% bandwidth (MHz) 18.0389 17.9799 18.0134
-26 dBc bandwidth (MHz) 21.59 21.254 21.528
Measurement uncertainty (kHz) <t 140.5
Verdict: PASS
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SISO COREO_Port2 Antenna:

e Mode 802.11 b:

D DEKRA

Low Channel | Middle Channel | High Channel
2412 MHz 2437 MHz 2462 MHz
99% bandwidth (MHz) 10.1823 10.1723 10.2093
-26 dBc bandwidth (MHz) 13.767 13.759 13.738
Measurement uncertainty (kHz) <t 140.5
e Mode 802.11 g:
Low Channel | Middle Channel | High Channel
2412 MHz 2437 MHz 2462 MHz
99% bandwidth (MHz) 16.7779 16.8199 16.8375
-26 dBc bandwidth (MHz) 21.235 21.316 21.374
Measurement uncertainty (kHz) <+ 140.5
e Mode 802.11 n20
Low Channel | Middle Channel | High Channel
2412 MHz 2437 MHz 2462 MHz
99% bandwidth (MHz) 17.9287 17.9683 17.9203
-26 dBc bandwidth (MHz) 21.532 21.649 21.674
Measurement uncertainty (kHz) <t 140.5
Verdict: PASS
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MIMO - CORE1_Port4 Antenna & COREOQ_Port2 Antenna:

Mode 802.11 b

D DEKRA

Low Channel Middle Channel High Channel
CORE1_ | COREO_ | CORE1_ | COREO_ | CORE1_ | COREO_
Port4 Port2 Port4 Port2 Port4 Port2
99% bandwidth (MHz) 10.23 10.21 10.25 10.24 10.24 10.21
-26 dBc bandwidth (MHz) 13.41 13.4 14.19 14.23 14.17 14.16
Measurement uncertainty (kHz) <+ 42.35
e Mode 802.11 g
Low Channel Middle Channel High Channel
CORE1_ | COREO_ | CORE1_ | COREO_ | CORE1_ | COREO_
Port4 Port2 Port4 Port2 Port4 Port2
99% bandwidth (MHz) 16.85 16.89 16.8 16.87 16.8 16.88
-26 dBc bandwidth (MHz) 21.4 21.36 21.413 21.39 21.37 21.48
Measurement uncertainty (kHz) <+ 42.35
e Mode 802.11 n20
Low Channel Middle Channel High Channel
CORE1_ | COREO_ | CORE1_ | COREO_ | CORE1_ | COREO_
Port4 Port2 Port4 Port2 Port4 Port2
99% bandwidth (MHz) 17.73 18.03 17.73 18.12 17.75 18.07
-26 dBc bandwidth (MHz) 21.37 21.72 21.45 21.83 21.48 21.75
Measurement uncertainty (kHz) <+ 42.35
Verdict: PASS
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SISO CORE1_Port4 Antenna:

e Mode 802.11 b — Occupied Bandwidth

- Low Channel:

Ref 28 dBEm Atten 38 dB . 4.15 dBm

#Peak
dB/ ot Y Mg
Offst ij | | kfk
& — % |
A — |
4 il WS
?“‘“‘““*W ] A e,
LaPw |
ML 52l | | | | | (—
Center 2.4172 8@ GHz Span 48 MHz
#Res BH 308 kHz #VBH 1 MHz #Sweep 2.399 ms (3000 pts)
Occupied Bandwidth Occ BH % Pwr  99.00 7
18.1437 MHz x dB 2600 65

Transmit Freq Error  5.195 kHz
% dB Bandwidth 13.345 MHz

- Middle Channel:

% Agilent 03:48:85 Mar 7. 2020

Mkrl 2.437 588 GHz

Ref 20 dBm Atten 38 4B 4.32 dBm
#Peak
- | I — |
10 e foon, |
dB/ o L e
Offst
1 | = r/V‘ ! ! LJ\ E = |
4B | I | | | |
S ] |
N A | | AW P
Lafw
Mos2l | | | | | | L]
Center 2,437 B0E GHz Span 48 MHz
#Res BH 300 kHz #VBH 1 MHz Sweep 999.7 ps (3000 prsy
Occupied Bandwidth Occ BH % Pwr  99.00 7
l@ 2546 MHZ ® dB -26.00 4B

Transmit Freq Error  14.586 kHz
% dB Bandwidth 13.779 MHz
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- High Channel:

Ref 28 dBEm

Mkrl 2.461 588 GHz
5.88 dBm

#Peak | |

E-

YL

Lafw

i
=
|

ML $2) | | |

Center 2,462 006 GHz
#Res BH 308 kHz

Occupied Bandwidth
18.2213 MHz

#VBW 1 MHz

18.593 kHz
13.460 MHz

Transmit Freq Error
% dB Bandwidth

Span 16 MHz

Sweep 999.7 ps (3000 prsy

Occ BH % Pwr
% dB

99.00 %
-26.88 dB

e Mode 802.11 g — Occupied Bandwidth

- Low Channel:

Mkrl 2.418 453 GHz

Ref 28 dBm Atten 38 dB 4.99 dBm
#Peak
£ | I |
1@ e’ i) MW
4B/ ¢ A
Offst / | | \,\
1 = | | E= |
4B ¥ | | i |

; ] A
LaPw
ML 52| ] | | | | I
Center 2.412 606G GHz Span 4@ MHz
#Res BH 308 kHz #VBH 1 MHz Sweep 999.7 ps (3000 pts)
Occupied Bandwidth Occ BH % Pwr  99.00 7

x dB -26.08 dB

16.8098 MHz

14.358 kHz
21.262 MHz

Transmit Freq Error
% dB Bandwidth
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- Middle Channel:

Mar 7, 2

% Agilent G4:16:43

Ref 28 dBEm

Atten 38 4B

Mkrl 2.435 948 GHz
5.49 dBm

#Peak

| s

et P

el na ity

P

Lafw

M1 52|

#Res BH 388 kHz

Occupied Bandwidth

Transmit Freq Error
% dB Bandwidth

16.9257 MHz

3.917 kHz
21.445 MHz

#VBW 1 MHz

Span 16 MHz
Sweep 999.7 ps (3000 prsy

Occ BH % Pwr 99.68 %
®x dB -26.08 dB

- High Channel:

Ref 28 dBEm

Mkrl 2.462 988 GHz

6.58 dBm

#Peak

-~

bt N

Lafw

M1 52|

Center 2,462 006 GHz

#Res BH 388 kHz

Occupied Bandwidth

Transmit Freq Error
% dB Bandwidth

16.9855 MHz

11.963 kHz
21.316 MHz

#VBW 1 MHz

Span 16 MHz
Sweep 999.7 ps (3000 prsy

Occ BH % Pwr 99.68 %
®x dB -26.08 dB
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e Mode 802.11 n20 — Occupied Bandwidth

- Low Channel:

Mkrl 2.411 BEB GHz

Ref 28 dBm Atten 38 dB 5.24 dBm

#Peak

£ | I - |

1@ v (AR T | ; g

4B/ [ | X

Offst r"" | | “'h“

1 w3 | | o |

i i | ! Y |
b - L FNT

| |

LaPw

ML 52| ] | | | | I

Center 2.412 606G GHz Span 4@ MHz

#Res BH 308 kHz #VBH 1 MHz Sweep 999.7 ps (3000 pts)

Occupied Bandwidth Occ BH % PWr  §9.00 7

18.9389 MHz x dB -26.08 dB

Transmit Freq Error  38.445 kHz

% dB Bandwidth

21.598 MHz

- Middle Channel:

Ref 28 dBEm

Mkrl 2.437 447 GHz
5.42 dBm

#Peak

LaPw

M1 52|

#Res BH 380 kHz

Occupied Bandwidth

17.9793 MHz

Transmit Freq Error  23.541 kHz

% dB Bandwidth

21.254 MHz

#BW 1 MHz

Span 1@ MHz
Sweep 999.7 ps (3000 pts)

Occ BH ¥ Pwr 99.68 %
x dB -26.08 dB
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- High Channel:

Mkrl 2.463 581 GHz

Ref 268 dBm Atten 38 dB 5.73 dBm
e | I P |
16 = umL*m*ﬁFﬂﬂﬁﬁhwwuqh.h

LaRy

Mt 52| ] | | | | I

Center 2,467 998 GHz Span 48 MHz

#Res BH 300 kHz #WBH 1 MHz Sweep 999.7 ps (3009 pts)

Occupied Bandwidth Occ BH % PWr  59.60 7
18.0134 MHz x dB -26.90 dB

Transmit Freq Error  28.360 kHz
% B Banduidth 21.528 MHz
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SISO COREO_Port2 Antenna:

e Mode 802.11 b — Occupied Bandwidth

- Low Channel:

Ref 28 dBEm #Atten 38 dB . .18 dBEm

tPesk | Y |
04 :
10 A P,
dB/ il 1
Offst ;JU | | UL(
B I I |
Y, N |
oS fad | | MNP o
Lafw
ML 52| ] | | | | I
Center 2,412 B8B GHz Span 48 MHz
#Res BH 308 kHz #VBH 1 MHz Sweep 999.7 ps (3000 pts)
Occupied Bandwidth Occ BH % Pwr  99.00 7
10.1823 MH=z x dB -26.08 dB

Transmit Freq Error -7.454 kHz
% dB Bandwidth 13.767 MHz

- Middle Channel:

Mkrl 2.436 588 GHz

Ref 28 dBm #Atten 30 dB 5.42 dBm
fhosk | ] T ] |
i R P, |
dB/ o v
Offst P)‘J | | U\ _
3 7 N |
ol N VP
Lafw
Mos2l | | | | | | L]
Center 2,437 B0E GHz Span 48 MHz
#Res BH 368 kHz #UBH 1 MHz Sweep 999.7 ps (3080 nts)
Occupied Bandwidth Occ BH % Pwr  99.00 7
l@ 1723 MHZ ®dB -26.800 4B

Transmit Freq Error -12.822 kHz
% dB Bandwidth 13.759 MHz
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- High Channel:

Mkrl 2.461 588 GHz

Ref 20 dBm #Atten 30 dB 4.88 dBm
fhoih | T 1 |
|
16 Al
dB/ MM%
Offst
| =3 Iﬁ/‘ ! ! Ll\ b |
a6 ! S | % |
ML;ﬂ ! ! Ao !
I ke ] b e
Lafw
Mt 52| ] | | | | I
Center 2,467 998 GHz Span 48 MHz
#Res BH 300 kHz #VBH 1 MHz Sweep 999.7 ps (3000 prsy
Occupied Bandwidth Occ BH % PWr  59.60 7
10.2093 MHz x dB -26.08 dB

Transmit Freq Error  -11.725 kHz
% B Banduidth 13.738 MHz

e Mode 802.11 g — Occupied Bandwidth

- Low Channel:

Mkrl 2.412 874 GHz
Ref 28 dBEm #Atten 30 dB 6.57 dBm

fee | I

Iy

Lafw

|
|

ML 52| | | | | |
Start 2390 006 GHz Stop 5455 666 GHz
#Res BH 300 kHz WEH 1 Mz Sweep 999.7 ps (3000 pts)

Occupied Bandwidth Occ BH % Pwr  99.00 7
16.7779 MHz x dB —26.00 dB

Transmit Freq Error -21.439 kHz
% dB Bandwidth 21.235 MHz
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- Middle Channel:

Mkrl 2.435 486 GHz

Ref 20 dBm #ftten 30 dB 6.12 dBm
sheak | P A |
10 e
dB/ b R
Offst / | | \.\
1 | ] 4 |
5 ; ]
ot | ! e
| | i
Lafw
ML os2) | | | | | |
Start 2.417 B89 GHz Stop 2.457 886 GHz
#Res BH 300 kHz #UBH 1 MHz Sweep 999.7 ps (3000 pts)
Occupied Bandwidth Occ BH % PWr  59.60 7
16.8199 MHZ ® dB -26.80 dB

Transmit Freq Error  -40.453 kHz
% B Banduidth 21.316 MHz

- High Channel:

Mkrl 2.468 333 GHz

Ref 28 dBm Atten 38 dB 5.52 dBm
e | P I |
10 N —— .|
dB/ R
Dffst | | \\
& . | | i |
v*””"ﬁﬂ#' | ! ! ﬁ“"dx“*LNu,%.
| | ™
Lafw
Mt 52| ] | | | | I
Center 2,467 998 GHz Span 48 MHz
#Res BH 300 kHz #VBH 1 MHz Sweepn 999.7 ps (3000 pts)
Occupied Bandwidth Occ BH % PWr  §9.00 7
16 8375 MHZ ®dB 2680 dB

Transmit Freq Error  -44.595 kHz
% B Banduidth 21.374 MHz
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e Mode 802.11 n20 — Occupied Bandwidth

- Low Channel:

Ref 28 dBEm

Mkrl 2.412 954 GHz
6.28 dBEm

#Peak

LaPw

M1 52|

|
|

Center 2.412 B0@ GHz

#Res BH 380 kHz

Occupied Bandwidth

Transmit Freq Error

% dB Bandwidth

17.9287 MHz

21.532 MHz

-15.248 kHz

#BW 1 MHz

Occ BH % Pwr

Span 1@ MHz
Sweep 999.7 ps (3000 pts)

99.00 %

®x dB -26.00 dB

- Middle Channel:

Ref 28 dBEm

Ftten 38 4B

Mkrl 2.437 887 GHz

5.78 dBm

#Peak

|

1y
i

LaPw

M1 52|

#Res BH 380 kHz

Occupied Bandwidth

Transmit Freq Error

% dB Bandwidth

17.9683 MHz

21.643 MHz

-29.974 kHz

#BW 1 MHz

Occ BH ¥ Pwr

Span 1@ MHz
Sweep 999.7 ps (3000 pts)

99.60 %

x dB -26.60 dB
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- High Channel:

Ref 28 dBEm

Atten 38 4B

Mkrl 2.462 834 GHz
5.41 dBm

#Peak

| Ly

o,

erritarbe '\"9""""-'*

&Rf

\¢

2

Lafw

M1 52|

Center 2,462 006 GHz

Span 16 MHz

#Res BH 308 kHz #\VBH 1 MHz Sweep 999.7 ps (3008 prs)
Occupied Bandwidth Occ BH % PWr  §9.00 7
1? 92@3 MHZ ® dB -26.80 dB
Transmit Freq Error  -43.871 kHz
% B Banduidth 21.674 MHz
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