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Appendix B: Test results. Bluetooth Low Energy.
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TEST CONDITIONS

POWER SUPPLY (V):

V nonimal: 3.8 Vdc

Type of Power Supply: DC voltage from external power supply.
Type of Antenna: Monopole with parasitic resonator.
Maximum Declared Antenna Gain: -3 dBi

TEST FREQUENCIES:

Low Channel: 2402 MHz
Middle Channel: 2440 MHz
High Channel: 2480 MHz

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) is situated at a distance of 3 m and at a distance of 1m for the frequency
range 1 GHz-26 GHz (1 GHz-18 GHz Double ridge horn antenna and 18 GHz-40 GHz horn antenna).

For radiated emissions in the range 1 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:
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Occupied Bandwidth

D DEKRA

RESULTS:
Low Channel Cl\:l]f:rl]eel High Channel
2402 MHz 2440 MHz 2480 MHz
99% Bandwidth (MHz) 1.029 1.026 1.026
-26 dBc bandwidth (MHz) 1.260 1.254 1.254
Measurement uncertainty (kHz) <+ 5.00
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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.

D DEKRA

RESULTS:
Low Channel | Middle Channel | High Channel
2402 MHz 2440 MHz 2480 MHz
6 dB Spectrum Bandwidth (kHz) 681 678 681
Measurement uncertainty (kHz) <+11.0
Verdict: PASS
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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:

The maximum peak conducted output power level in the fundamental emission was measured using the method
according to point 11.9.1.1 "RBW = DTS bandwidth”f of ANSI C.63.10-2013.

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

Maximum Declared Antenna Gain: -3 dBi

Low Channel Middle Channel High Channel
2402 MHz 2440 MHz 2480 MHz
Maximum Conducted Power (dBm) +5.74 +5.10 +5.95
Maximum EIRP Power (dBm) +2.74 +2.10 +2.95
Measurement uncertainty (dB) <+1.20

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.

Verdict: PASS

Report No: (NIE) 57478RRF.005 Page 94 of 230 2019-09-10



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

- Low Channel:

Spectrum |

D DEKRA

(=)

Ref Level 10.00 dBm
jo Att 20 dB

Offset 0.46 dB @ RBW 1 MHz
SWT 1ms & VYBW 3 MHz

Mode Sweep

@ 1Pk View

0 dBm

M1[1]

B

5.74 dBm
2.40226250 GHz

-10 dBm v

-20 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

i CF 2.402 GHz

1000 pts

Span 5.0 MHz

- Middle Channel:

Spectrum |

@

Ref Level 10.00 dBm
j Attt 20 dB

Offset 0.47 dB & RBW 1 MHz
SWT 1ms @ YBW 3 MHz

Mode Sweep

@ 1Pk View

/’ﬂ—»—’ﬂﬁ_

0 dém

M1[1]

5.10 dBm
2.43976250 GHz

-10 dBm

-20 dBm
o

~

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.44 GHz

1000 pts

Span 5.0 MHz

Report No: (NIE) 57478RRF.005

Page 95 of 230

2019-09-10



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:

Spectrum |

D DEKRA

(=)

Ref Level 10.00 dBm
o ALt 20 dB

Offset 0.48 dB & RBW 1 MHz
1ms @ VBW 3 MHz Mode Sweep

SWT

@ 1Pk View

0 dém

Lo

M1[1]

5.95 dBm
2.47975750 GHz

-10 dBm

-20 dem /

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz

1000 pts

Span 5.0 MHz

Report No: (NIE) 57478RRF.005

Page 96 of 230

2019-09-10



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.I.LF. A29 507 456

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

SPECIFICATION:

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:
Low Channel Middle Channel High Channel
2402 MHz 2440 MHz 2480 MHz
Reference Level Measurement (dBm) 54 4.7 5.65
Measurement uncertainty (dB) <+1.20
- Low Channel:

No spurious peaks found at less than 20 dB respect to the limit.

- Middle Channel:

No spurious peaks found at less than 20 dB respect to the limit.

- High Channel:

No spurious peaks found at less than 20 dB respect to the limit.

Measurement uncertainty (dB) <+1.56

Verdict: PASS
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- Middle Channel:

= ALt

The peak shown in the plot above the limit is the carrier frequency.
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The peak shown in the plot above the limit is the carrier frequency.
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The peak shown in the plot above the limit is the carrier frequency.
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FCC Section 15.247 Subclause (d) / RSS-247 Clause 5.5. Band-edge emissions
compliance (Transmitter)

SPECIFICATION:

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:

- Low Channel:

All emissions are more than 20 dB of the limit.

Spectrum l lnf I

Ref Level 10.00 dBm Offset 0.46 dB @ RBW 100 kHz

o Att 20de SWT 30 ms & VBW 300 kHz Mode Sweep
@ 1Pk View
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L
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Verdict: PASS
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- High Channel:

All band-edge emissions are more than 20 dB of the limit.

Spectrum l
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Verdict: PASS
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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 of ANSI C.63.10-2013.

Low Channel Middle Channel High Channel
2402 MHz 2440 MHz 2480 MHz
Peak Power Spectral Density (dBm) 5.41 4.69 5.61
Measurement uncertainty (dB) <+1.20

Verdict: PASS
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- Low Channel:

Spectrum | “j;‘

Ref Level 10.00 dBm  Offset 0.46 dB @ RBW 100 kHz
e Att 20dBe SWT 1ms @ VBW 300 kHz Mode Sweep
@ 1Pk View

M1[1] 5.41 dBm
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-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz 1000 pts Span 1.0215 MHz
s ——————————

- Middle Channel:

Spectrum l I? I

Ref Level 10.00 dBm Offset 0.47 dB @ RBW 100 kHz
j& ALt 20 de SWT 1ms @ VBW 300 kHz Mode Sweep
@ 1Pk View

M1 M1i[1] 4.69 dBm

ol | T 2.44000360 GHz
0 dBm
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-40 dBm
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-60 dBm

-70 dBm
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- High Channel:

Spectrum |

D DEKRA

(=)

Ref Level 10.00 dBm Offset 0.48 dB @ RBW 100 kHz
jo Att 20 de SWT 1ms @ VBW 200 kHz

Mode Sweep

@ 1Pk View

0 dBm

/_f-—"'——-._\_‘__g___,

RN W
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5.61 dBm
2.48000255 GHz

el

\i‘\\_

-10 dBm
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Span 1.0215 MHz
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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 on the operating channel.

Spurious Measurement
frequency | Detector | Emission Level (dBuV/m) | Polarization | Uncertainty
(MHz) (dB)
65.163 | Quasi +21.3 Vv <t 3.81
peak
124,624 | Quasi +25.6 v <+ 381
peak

Frequency range 1 - 26 GHz:

The results in the next tables show the maximum measured levels in the 1-25 GHz range including the restricted
bands 2.31-2.39 GHz and 2.4835-2.5 GHz.

Spurious signals 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.

- LOW CHANNEL:

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

- MIDDLE CHANNEL:

No spurious frequencies at less than 20 dB of the limit.
- HIGH CHANNEL:

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

Verdict: PASS
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FREQUENCY RANGE 30 MHz - 1 GHz:

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

o=
Spectrum @] | A |

Ref Level 70.00 dBpv/m @ RBW 100 kHz

= Att 0de & SWT 100 ms & VYBW 300 kHz Mode Sweep Input 1 AC
TDF

@ 1Pk View

60 dBpv/m

S0 dBpvim

J_D_ADAJW—m

FCC_15

30 dBpv/m

0 ABpV/m - -

0 dBpv/m

-10 dBpv/m

-20 dBpv/m

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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FREQUENCY RANGE 1 - 3 GHz:

- Low Channel:

MultiView | Spectrum

Ref Level 80.00 dBuv/m @ RBW 1 MHz

@ Att OdE & SWT 1z ® VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 dBpW/m

70 dBpifm

60 dBpWfm

HZ S54.000 dBpi/m

50 dBpvm

40 dBpvfm

i \ ———
30 depvfm

20 depvfm

10 dBpv/m

0 depy/m

-10 dBpv/m

1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz

The peak above the limit is the carrier frequency.

- Middle Channel:

MultiView | Spectrum
Ref Level 80.00 dBuv/m @ RBW 1 MHz

& Att 0dB ® SWT 1 ® VBW 3 MHz Mode AUto Sweep
TDF

1 Frequency Sweep

H1 74,000 dBpv/r

70 depvim

60 dew:

H2 54.000 dBp/mr

S0 dep

40 dey

30 dey

20 deyt

10 dBy

0 dap

-10 dBy

1.0 GHz 30000 pts 200.0 MHz 3.0 GHz

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

MultiView | Spectrum 1
Ref Level 80.00 dBuv/m ® RBW 1 MHz

= Att 0dB ® SWT 1s ® VBW 3 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

H1 74.000 dBpwm

70 dep

60 dey

H2 54,000 dB/T

50 deyt

40 dey

30 dep

20 depv/m:

10 dBy

0 dap

-10 dBuwym

1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz

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

- Low Channel:

MultiView | Spectrum

Ref Level 80.00 dBuv/m @ RBW 1 MHz
@ Att OdE & SWT 1z ® VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 dBpAv/m
70 dBpifm
60 dBpWfm
H2 54.000 dBpv/m
50 dBpvm

40 dBpvfm

U dBpw/m

20 depvfm

10 dBpv/m

0 depy/m

-10 dBpv/m

3.0 GHz 30000 pts 1.4 GHz/ 17.0 GHz

- Middle Channel:

MultiView | Spectrum

Ref Level 20.00 dBuiv/m ® RBW 1 MHz

& Att 0dB ® SWT 1 ® VBW 3 MHz Mode AUto Sweep
TDF

TFreqUENncY SWeep

H1 74.000 dBpm

70 dey

60 depv/m:

H2 54,000 dBp/mr

20 dey

10 dBy

0 dBps

-10 dBy!

3.0 GHz

30000 pts 1.4 GHz/

17.0 GHz
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- High Channel:
MultiView | Spectrum 1
Ref Level 80.00 dBuv/m ® RBW 1 MHz
= Att 0dB ® SWT 1s ® VBW 3 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

H1 74.000 dBpwm

70 dep

60 dey

H2 54,000 dBy

20 depv/m:

10 dBy

0 dap

-10 dBuwym

3.0 GHz

30000 pts 1.4 GHz/

17.0 GHz
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FREQUENCY RANGE 17 - 26 GHz:

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

oeE
Spectrum | | A |

Ref Level 80,00 dBpv/m @ RBW 1 MHz
js ALt 0de @ SWT 15 @ VBW 3 MHz Mode Sweep
TDF

@ 1Pk View@24av View

D1 74,000 depv/m

70 dBpvim

60 dBpvim

D2 54,000 dBpV/m

50 dBpv/m

40 dBuv/m

20 dBpvim

10 dBuv/m

0 depv/m

-10 depv/m

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:

MultiView | Spectrum

Ref Level 20.00 dBui//m @ RBW 1 MHz

@ Att O0dBE ® SWT 1s ® VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 depi/m

70 dBpv M

60 dBuvV M

H2 54.000 dBpv/m

S0 dBpim

40 dBpim
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30 depvim
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2.31 GHz 30000 pts 8.0 MHz/ 2.39 GHz

- Middle Channel:

MultiView | Spectrum 1 E]

Ref Level 80.00 dBuv/m ® RBW 1 MHz

& Att 0dB ® SWT 1s & VBW 3MHz Mode Auto Sweep
TDF

1 Frequency Sweep

H1 74,000 dBpv/mr

70 deyt

60 dey
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- High Channel:

MultiView | Spectrum 1
Ref Level 80.00 dBuv/m ® RBW 1 MHz

= Att 0dB ® SWT 1s ® VBW 3 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

H1 74.000 dBpwm

70 dep

60 dey

H2 54,000 dB/T

50 dey!
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FREQUENCY RANGE 2.4835-2.5 GHz:

- Low Channel:

MultiView | Spectrum

Ref Level 20.00 dBui//m @ RBW 1 MHz
@ Att O0dBE ® SWT 1s ® VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 depi/m

70 dBpv M
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- Middle Channel:

MultiView | Spectrum 1 B
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= Att 0dB ® SWT 1s ® VBW 3 MHz Mode Auto Sweep
TDF
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- High Channel:

MultiView | Spectrum

1
Ref Level 80.00 dBuv/m ® RBW 1 MHz

= Att 0dB ® SWT 1s ® VBW 3 MHz Mode Auto Sweep
TDF

1 Frequency Sweep
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Appendix C: Test results. Wi-Fi bgn2040 2x2.
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TEST CONDITIONS
POWER SUPPLY (V):

V nonimal: 3.8 Vdc
Type of Power Supply: DC voltage from external power supply.
Type of Antenna: Internal (Monopole with parasitic resonator).

Antennas Gain:

¢ CHAINO — Maximum Declared Antenna Gain: -3 dBi
¢ CHAIN1 — Maximum Declared Antenna Gain: 2.2 dBi
¢ MIMO — CHAINO Antenna & CHAIN1 Antenna.

Directional Antenna Gain Calculations for 2Tx CDD MIMO

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

Nss= 1, NanT = 2, Georet = -3 dBi, Georez = 2.2 dBi

ﬁr_‘l.‘l LHMI ]
Directional Gain = 10 log f'l( 4x) ] 10lo Ff '1(2“-13 Lk
(911 + §1 z) m‘“ #* 1“““) (lnuu + lﬂzu)
=10log =10 Iﬂg 2 = 10log 5 — 2.99 dBi

TEST FREQUENCIES:
For Wi-Fi 802.11b/g/n20:
Low Channel (1): 2412 MHz
Middle Channel (6): 2437 MHz
High Channel (11): 2462 MHz

For Wi-Fi 802.11n40:
Lowest Channel (3): 2422 MHz
Middle Channel (6): 2437 MHz
Highest Channel (9): 2452 MHz
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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.

WiFi 2.4 GHz WIFI Tool: TX Power (dBm)
SiSo MiMo
802.11b 15 14
802.11g 14.5 14
802.11n20 14.5 14
802.11n40 13.5 10

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 two separate antennas which correspond to three separate antenna ports.

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

bandwidth does not change depending on chains used.

The client supplied U.FL RF cables with the EUT in order to perform conducted measurements. The measured
additional path loss was included in any path loss calculations.

The data rates of 1Mb/s for 802.11b, 6.5Mb/s for 802.11g, MSCO for 802.11n20, MSCO for 802.11n40 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.

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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Radiated measurements setup f < 1 GHz

Spectrum analyser

D DEKRA

ANECHOIC CHAMBER
o "
Measuring 360 Ro:ztmg
Antenna Tabk:
Device Und.

‘ |
N

‘ ‘ | 3 mdistance l:ITest

AntennaMast
| (Antennaheight variation: 1-4 m)

Shielded Control RoomFor

Radiated Measurements

Radiated measurements setup f > 1 GHz:

Preamplifier

Horn antenna
EUT

\ 2 B
1 m distance

i

Spectrum
analyser

Shielded control room for
radiated measurements
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RESULTS:

Occupied Bandwidth

Preliminary tests determined the SISO worst case is CHAIN1 Antenna.

CHAIN1 - Antenna:

e Mode 802.11 b

D DEKRA

e Mode 802.11 g

e Mode 802.11 n20

e Mode 802.11 n40

Low Channel | Middle Channel | High Channel
2412 MHz 2437 MHz 2462 MHz
99% bandwidth (MHz) 14.37 14.49 13.77
-26 dBc bandwidth (MHz) 18.33 18.78 18.21
Measurement uncertainty (kHz) <+ 18.02
Low Channel | Middle Channel | High Channel
2412 MHz 2437 MHz 2462 MHz
99% bandwidth (MHz) 16.95 16.95 16.5
-26 dBc bandwidth (MHz) 24.25 | 24.70 22.45
Measurement uncertainty (kHz) <+ 28.03
Low Channel | Middle Channel | High Channel
2412 MHz 2437 MHz 2462 MHz
99% bandwidth (MHz) 18.08 17.96 17.88
-26 dBc bandwidth (MHZz) 27.08 | 25.44 25
Measurement uncertainty (kHz) <+ 23.02
Low Channel | Middle Channel | High Channel
2422 MHz 2437 MHz 2462 MHz
99% bandwidth (MHz) 36.32 36.32 36.56
-26 dBc bandwidth (MHz) 41.84 | 41.92 42.56
Measurement uncertainty (kHz) <+ 50.04
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MIMO — CHAINO Antenna & CHAIN1 Antenna:

e Mode 802.11 b

D DEKRA

Low Channel Middle Channel High Channel
2412 MHz 2437 MHz 2462 MHz
CHAINO | CHAIN1 | CHAINO | CHAIN1 | CHAINO | CHAIN1
99% bandwidth (MHz) 13.95 13.83 13.80 14.10 13.92 13.62
-26 dBc bandwidth (MHz) 18.24 17.85 17.82 18.30 18.24 18.18
Measurement uncertainty (kHz) <+ 18.02
Mode 802.11 g
Low Channel Middle Channel High Channel
2412 MHz 2437 MHz 2462 MHz
CHAINO | CHAIN1 | CHAINO | CHAIN1 | CHAINO | CHAIN1
99% bandwidth (MHz) 16.89 16.83 16.71 16.71 16.77 16.56
-26 dBc bandwidth (MHz) 24.59 23.68 22.25 22.98 23.17 22.78
Measurement uncertainty (kHz) <+ 18.02
Mode 802.11 n20
Low Channel Middle Channel High Channel
2412 MHz 2437 MHz 2462 MHz
CHAINO | CHAIN1 | CHAINO | CHAIN1 | CHAINO | CHAIN1
99% bandwidth (MHz) 18.16 18.12 17.84 18.16 17.96 17.64
-26 dBc bandwidth (MHz) 26.84 27.24 23.40 27 25.52 23.12
Measurement uncertainty (kHz) <+ 23.02
Mode 802.11 n40
Low Channel Middle Channel High Channel
2422 MHz 2437 MHz 2462 MHz
CHAINO | CHAIN1 | CHAINO | CHAIN1 | CHAINO | CHAIN1
99% bandwidth (MHz) 36.18 36.12 36.18 36.12 36.42 36.24
-26 dBc bandwidth (MHz) 41.33 40.98 41.39 41.22 42.47 41.75
Measurement uncertainty (kHz) <+ 35.03
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CHAIN 1 — Antenna:

e Mode 802.11 b — Occupied Bandwidth

- Low Channel:
MultivView | Spectrum [3

Ref Level 20.00 dBm Offset 0.68 dB ® RBW 300 kHz
= Att 20dB SWT 1ms ® VBW 1 MHz Mode Auto Sweep
1 Occupied Bandwidth

D3[1] 0.33 dB
18,3300 MHz
10 dBém — M1[1] 5.87 dBm
H1 5.870 dBm '\N\/\/ 2.4130050 GHz
0 dBm s WWV\ /\’J AV

B H2 20,130 MBm 2

P A

-40 dBm 7 -
-50 dim
-60 dBm
70 dBm
CF 2,412 GH=z 1000 pts 3.0 MHz/ Span 30.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y¥-Value | Function | Function Result |
1M1 1 2.413005 GH:z 5.87 dBm
T1 1 2.405205 GHz -11.80 dBm Occ Bw 14.37 MHz
T2 1 2.419575 GHz -8.75 dBm
M2 1 2.403285 GHz -20.52 dBm
03 M2 1 18.332 MHz 0.22 dB

- Middle Channel:

MultiView | Spectrum
Ref Level 20.00 dBm Offset 0.68 dB ® RBW 300 kHz
& Att 20dB  SWT 1ms ® VBW 1 MHz Mode Auto Sweep

1 Occupied Bandwidth

18.7800 MHz|
10 dBm T M1[1] 5.97 dBm
H1 5.970 dBm \/\f\f\f '\ M 2.4365050 GHz

0 dem w Al

Uv\

T1 ~

-10 dem f/\jx X\/L\‘%
b Hz -2%30 dem ﬁ\/\\

40 dBm W‘/ \ W

My
50 dBm
-0 dBm
70 dBm
CF 2.437 GH=z 1000 pts 3.0 MHz/ Span 30.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y¥-Value | Function | Function Result |

11 1 2.436505 GH:z 5.97 dBm

T1 1 2.429515 GHz -8.45 dBm Ccc Bw 14.49 MHz

T2 1 2.444005 GHz -8.52 dBm

12 1 2.427385 GHz -20.40 dBm

03 12 1 18.78 MHz -0.24 dB
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- High Channel:
MultiView | Spectrum
Ref Level 20.00 dBm  Offset 0.68 dB ® RBW 300 kHz
& Att 20dB  SWT 1ms ® VBW 1 MHz Mode Auto Sweep

1 Occupied Bandwidth /
D3[1] 0.20 dB

18.2100 MHz
10 dBm M1[1] 6.92 dBm

H1 £.920 dBm W\j M 2.4609950 GHz
0 dem — (\N A

-10 dBm: /\/\/
W \/\fo\ |

E
TR He -12.080 dBrm -

pnn] \

-50 dBm
-60 dBm
70 dBm
CF 2.462 GH=z 1000 pts 3.0 MHz/ Span 30.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | ¥-Value | Function | Function Result |
M1 1 2.460995 GHz 6.92 dBm
T1 1 2.454965 GHz -7.40 dBm Qo Bw 12.77 MHz
T2 1 2.468735 GHz -10.70 dBm
M2 1 2.452865 GHz -19.42 dBm
D3 M2 1 18.21 MHz 0.20 dB
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e Mode 802.11 g — Occupied Bandwidth

- Low Channel:
MultiView | Spectrum
Ref Level 20.00 dBm Offset 0.68 dB ® RBW 300 kHz
= Att 20dB SWT 1ms ® VBW 1 MHz Mode Auto Sweep
1 Occupied Bandwidth i
D3[1] -0.02 dB)|
24,2500 MHz|
10 dBm M1[1] 3.50 dBm
le 2.4139250 GHz|
H1 3.500 dB
o dom " ~ P AT ]

B

Y\ﬂ V
-10 dBm /
-20 dBm P4 \“

o s

Hz2 -22.SDUW ‘\\v

-30 dem Wil

v W\\%\H
ra
‘50 dem W

-60 dBm
70 dBm
CF 2.412 GH=z 1000 pts 5.0 MHz/ Span 50.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | ¥-Value | Function | Function Result |
M1 1 2.413925 GHz 3.50 dBm
T1 1 2.403725 GHz -4.70 dBm Occ Bw 16.95 MHz
T2 1 2.420675 GHz -8.81 dBm
M2 1 2.400575 GHz -22.92 dBm
D3 12 1 24.25 MHz -0.02 dB

- Middle Channel:

MultiView | Spectrum B

Ref Level 20.00 dBm Offset 0.68 dB ® RBW 300 kHz
@ Att 20dB  SWT 1ms ® VBW 1 MHz Mode Auto Sweep
1 Occupied Bandwidth

D3[1] -0.20 dB|
24,7000 MHz|
10 dBm M1[1] 4,14 dBm
H1i 4.140 dBm le 2.4306250 GHz

0 dm : AN A P e

T?j \n\i
-10 dBm

M2 "
-20 dBm: L Laki g
H2 -21.880 dB\[r_ww

wan—— et %W\M
st
vy

-50 dem
-60 dEm
70 dem
CF 2.437 GH=z 1000 pts 5.0 MHz/ Span 50.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | ¥-Value | Function | Function Result |
11 1 2.430625 GH:z 4.14 dBm
T1 1 2,428325 GHz -8.16 dBm Qcc Bw 16.95 MHz
T2 1 2.445275 GHz -4.06 dBm
M2 1 2.424075 GH:z -22.14 dBm
D3 M2 1 24.7 MHz -0.20 dB
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- High Channel:
MultiView | Spectrum
Ref Level 20.00 dBm  Offset 0.68 dB ® RBW 300 kHz
& Att 20dB  SWT 1ms ® VBW 1 MHz Mode Auto Sweep

1 Occupied Bandwidth A /
D3[1] 0.73 dB

22,4500 MHz
10 dém T M1[1] 5.23 dBm
H1 5.230 dBm - 2.4588750 GHz

e ] mm , B

| or
-10 dBm j VK

20 dBm H2 -20.770 dBmy r \\\}‘ %‘«/W\«r\
-30 dBm A"HMM |

- _ fﬂ m
50 dBm M

-60 dBm
70 dBm
CF 2.462 GH=z 1000 pts 5.0 MHz/ Span 50.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | ¥-Value | Function | Function Result |
M1 1 2.458875 GH:z 5.23 dBm
T1 1 2.453675 GHz -3.91 dBm Qo Bw 16.5 MHz
T2 1 2.470175 GHz -2.37 dBm
M2 1 2.450325 GHz -21.72 dBm
D3 M2 1 22.45 MHz 0.73 dB

Report No: (NIE) 57478RRF.005 Page 127 of 230 2019-09-10



DEKRA Testing and Certification, S.A.U.

Parque Tecnolégico de Andalucia,
c/ Severo Ochoa n° 2 - 29590 Campanillas
C.I.F. A29 507 456

e Mode 802.11 n20 —

- Low Channel:

Spectrum |

- Mélaga - Espafa

Occupied Bandwidth

D DEKRA

(=)

Ref Level 20.00 dBEm
j& Att 30 de

Offset 0.68 dB & RBW 300 kHz

SWT

1l ms & ¥YBW

1 MHz Mode Sweep

@ 1Pk View

10 dBm

D3[1]
M1

0 dem

IR S,

w
M1[1]

-10 dBm

0.34 dB

27.0800 MHz

18.080000000 MHz

2 6.65 dBm
2.4113400 GHz

M2
D1 -19%s0

=2 A BT

sy

d?:‘. L,

roa 02

.

AEE

-40 dBm

"]

-50 dBm

-60 dBm

-70dBm

CF 2.412 GHz

1000 pts

Span 40.0 MHz

Marker
Type | Ref | Trc |

X-value |

Y-value |  Function

| Function Result

M1
T1
T2

M2
03

e

M2

2.41134 GHz
2.40306 GHz
2.42114 GHz
2.3987 GHz
27.08 MHz

6.65 dBm
-3.22 dBm
-3.37 dBm

-19.68 dBm
0.34 dB

Occ Bw

18.08 MHz

- Middle Channel:

Spectrum |

(=)

Ref Level 20.00 dBEm
j& Att 30 de

Offset 0.68 dB &
SWT 1l ms &

RBW 300 kHz

¥BWwW 1 MHz Mode Sweep

@ 1Pk View

10 dBm

D3[1]
r1

0 dem

WM

[
M1[1

w

-10 dBm

-0.41 dB

25.4400 MHz

17.960000000 MHz

2 6.99 dBm

M2
01 -19%10
E

- aBm—

2.4363000 GHz
\“\\\;3

M\M,\L

0]

-40 dBm

T

-50 dBm

-60 dBm

-70dBm

CF 2.437 GHz

1000 pts

Span 40.0 MHz

Marker
Type | Ref | Trc |

X-value |

Y-value |  Function

Function Result

M1
T1
T2

M2
03

e

M2

2.4363 GHz
2.42794 GHz
2.4459 GHz
24237 GHz
25 44 MHz

5.99 dBm
-3.03 dBm
-2.36 dBm

-19.05 dBm

-0.41 dB

Occ Bw

17.96 MHz
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- High Channel:

Spectrum |

- Mélaga - Espafa

D DEKRA

(=)

Ref Level 20.00 dBm

Offset 0.68 dB @ RBW 300 kHz

—sorder==01 -18%30 dbm

& Att 30de SWT 1ms @ VBW 1MHz Mode Sweep
@ 1Pk View
D3[1] 0.01 dB
10 dem M1 25.0000 MHz
AN RO, cc.Bw 17.880000000 MHz
0 dbm Ty M1[1] 2 7.07 dBm
2.4612600 GHz
-10 dBm
me | o

vy

%q

R S
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.462 GHz 1000 pts Span 40.0 MHz
varker
Type | Ref | Trc| ¥-value Y-value | Function Function Result
M1 1 246126 GHz 7.07 dBm
T1 1 2.45302 GHz -2,92 dBm Occ Bw 17.88 MHz
T2 1 2.4709 GHz -2.19 dBm
M2 1 2.44882 GHz -19.07 dBm
D3 M2 1 25.0 MHz 0.01 dB
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e Mode 802.11 n40 — Occupied Bandwidth

- Low Channel:

Spectrum |

D DEKRA

(=)

Ref Level 20.00 dBm

Offset 0.68 dBE & RBW 1 MHz

@ Att 30 de SWT lms & ¥BW 2 MHz Mode Sweep
@ 1Pk View
D3[1] 0.40 dB
10 dem Y oco B 36 32040163333 m:z
w . z
m
0 dBm ) M1[1] - 6.37 dBm
/ 2.4251600 GHz
-10 dBém
Mi/ \33
=20 01 -19.630 dB’?J \
-30 dBrm W‘w‘
M
-40 [ ity
-50 dBm
-50 dBm
-70 dBm
CF 2.422 GHz 1000 pts Span 80.0 MHz
Marker
Type | Ref | Trc| ¥-value Y-value | Function Function Result
M1 1 242516 GHz 6.37 dem
T1 1 2.40396 GHz -0.86 dBm Qoo Bw 36,32 MHz
T2 1 2.44028 GHz -1.22 dBrn
12 1 2.40124 GHz -20.23 dBm
D3 M2 1 41.84 MHz 0.40 dB

- Middle Channel:

Spectrum |

(=)

Ref Level 20.00 dBm

Offset 0.68 dB @ RBW 1 MHz

& ALt 30dBe SWT lms & vBW 3 MHz Mode Sweep
@ 1Pk View
D3[1] 0.66 dB
10 dBm 11 41.9200 MHz
Occ Bw 36.320000000 MHz
T M—w-‘x'““-\
0 dBm Fa i - 6.56 dBm
/ 2.4329600 GHz
-10 dBm
" b
=20 dBrm——LC1 -19.440 dB? .\
-30 dBm
WMMV‘J
-40 dem R [tk s, g
-50 dBm
-60 dBm
-70 dBm
CF 2.437 GHz 1000 pts Span 80.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.43296 GHz 6.56 dBm
T1 1 2.41888 GHz -0.44 dBm Jcc Bw 36,32 MHz
T2 1 24552 GHz -1.05 dBm
M2 1 2.41612 GHz -20.57 dBm
03 M2 1 41,92 MHz 0.66 dB
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- High Channel:

Spectrum A

Ref Level 20.00 dém Offset 0.68 dB @ RBW 1 MHz
& Attt 30 de SWT 1ms & YBW 3 MHz Mode Sweep
® 1Pk Yiew

D3[1] 0.31dB
42.5600 MHz

10 dBem
Occ Bw 36.560000000 MHz
SR
0 dem I M1[1] : 5.31 dBm

’/" 2.4478000 GHz
-10 dBm

M_%/ \hza
20-dBm=—01 -20.500 djl)n .\

-30 dBm
N
|t Lf‘\
-40 dBm e

_,
B

=50 dBrm

-60 dBm

-70 dBm

CF 2.452 GHz 1000 pts Span 80.0 MHz
Marker
Type | Ref | Trc | ¥-value Y-value | Function Function Result
M1 2.4478 GHz 5.31 dBm
T1 2.43364 GHz -1.87 dBm Occ Bw 36.56 MHz
TZ 2.4702 GHz -1.45 dBrmn
12 2.43052 GHz -21.14 dBm
03 M2 42,56 MHz 0.31 dB

e e e
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MIMO — CHAINO Antenna & CHAIN1 Antenna:

e Mode 802.11 b — Occupied Bandwidth
- Low Channel:

CHAINO CHAIN1

BW 300 1R

BW L1z

Offset 0,47 08 = REW 300 kHz
SwWi Mode futa Sweep

1ime e 14

ML)
o) —lti
pAANAL A
= 10 e
WA
&} ‘\
AN \ / \
™
a1 ca 0 oo
a0t a0 cee
70 e Eoe
CF 7 AT Gz 3.0WI, SRERIGOMITE| |CFZATEGHE 1000 pis
2 Marker Table ) 2 Marker Table o
Iype. | Ref | Tr | s | Fungion__| i | X X
ML 1 2.413005 GHz 1 1 -
T 1 2405115 GHe Coc B 13.95 MHz 1 Dec B 13.83 MHz
T2 3 2 419065 Gk -804 dBim !
"2 1 2.402925 GHz -19.81 dBm !
o3 w1 18.24 MHz -0.48 4B M2 1

- Middle Channel:

CHAINO CHAIN1

BW 300 1R
VEBW | Mz Mode Auta Swesp

MI[1]
1
AT A
10 e = -
1 1747 o
e
L} A |
£ P T
) \ b Va®
] A
a1 ca s 0 oo
a0t a0 cee
70 e Eoe
|crzasr iz 1000 pis 3.0MHz penI0.0MIZ,  [CF 2337 Gz 1000 pis
2 Marker Table 2 Marker Table o
Iype. | Ref | Tr | Cyalus I YV I Fungion | i | |-Twe | Rel | Tre Sy Ll
[ 1 1338005 ohz &' I 1 X
T 1 2420835 GHe Coc B 13.8 MHz 1 5 Dec B 14.1 MHz
T2 3 2443735 Gk !
"2 1 2.427865 GHz !
e 17.52 MHz M2 1

- High Channel:
CHAINO CHAIN1
[ ] (Femvie ] specrom |

BW 300 1R
VEBW | Mz Mode Auta Swesp

A\ W 1\
\
10 ceem . - 10 ceem ;
Vo W,
- " . . .
\a,
30 e . 3 30 e .
/ \ J \
N A
R at™:
- -
s s
e e
[CF 2,462 GHz. 1000 pts. 3.0 MHz/ Span 30.0 MHz [CF 2,462 GHz 1000 prs 3.0 MHz/ Span 30.0 Mz
3 Marker Table o - "1 [z Marker Tatie . — —
. N — - - ; N — - -
i 1 .35 dBm e e 1 T
T 1 dBm Doc By 13.92 MHz T 1 2 -850 dBm Doc By 13.62 MHz
(¥ i o 05 G (¥ . 5 ac : 3.7a dom
M2 1 -19.81 dBm M2 L 2.4528¢ z -19.12 dBm
03 M2 1 18.24 MHz -0.47 dB 03 M2 1 1B.18 MHz -0.34 dB
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e Mode 802.11 g — Occupied Bandwidth

- Low Channel:
CHAIN1

CHAINO

LRI E |omamas LRI T
—— " [FMarber Tabie — o
L Fungtion. L ] L Fungtion. L |
o 16.83 MHz

16.89 NHz

- Middle Channel:

CHAINO CHAIN1

.. = L/
[ # s ik
» Ay 1 N
K57 Ve o G : i s (12T i 00
- orker abie
T P - | Tupe i TR
I
- 16.71 Mz 5 _— 16.73 mrz
L]
v:

- High Channel:

CHAINO CHAIN1

LAz 000z, [CF2 82 Gz By _han 50,0z
- Marker 1abie
T S || - b fumon

R R

<8 16.77 Mz ki i S 16.56 Mz
3 I
W 1 2.4

vpom 1 22.778 MHZ
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e Mode 802.11 n20 — Occupied Bandwidth

- Low Channel:

CHAINO CHAIN1

Multiview | Spectrum [~]
00 gB5m - Offset 065 45 & RBW 300
L S o

1 51
) I888201
P A Al e A e T T e
7 T e
I
i y
-0, e e~ A —a
b TR A
a1 ca a1 ca
a0t a0t
70 e 70 e
[crzaae 1000 pis EREIT GAnO.0MI]  |CrZaiz G 1000 pis EREIT AR 0.0 Mz
> Firker '”"I"l | _ | | “ 2 Marker 'wl(‘l . L L “
Iypo. | Ref | Trc s Y Function i Type | Ref | Trc v X Function i
ML 1 :..umnz s.s?ﬁgnm | ML 1 2}1% ﬁ#ﬁgnm |
T 1 2.40204 GHz 357dBm  OcBw 18.16 MHz i 1 2.40314 GHz Saldem  OcBw 18.12 MHz
T2 1 G- -4.28 dBim T2 3 242126 GHz -8.90 dBim
Mz 1 -20.51 dBm Mz 1 2.39874 GHz -23.37 dBm
e -0.37 B e 27.24 MHz -0.61 dB

- Middle Channel:

CHAINO CHAIN1

1 Offset 0,47 05 = RBW 300 71
B SWT i VBW b

= Mode Auts Swesp

o o STSSS i
i L
10 e ‘_ 10 OB y
A & ‘-’“.‘ N
Err— o
gty -t e
-
P i
20 70
leezasr G 00 i EXEY, Spand00MHZ,  |GF 7,937 Gz EXEY, Span 0.0 Mz
2 Marker Table | 2 Marker Table |
5 L ¥-V; | Fungtion. i I | Fungtion. I
i 1 : i €11 o i i
T 1 2.42798 Gz E " DecBw 17.84 MHz T 1 2 e Bw 18.16 MHz
2 1 7.44582 Gz 316 d5m 2 1 23455
2 1 2.42506 GHz -20.26 dBm 2 1 2.42266 GHz
o3 w1 23.4 MHz -0.36 dB o3 w1 27.0 MHz

- High Channel:

CHAINO CHAIN1

a1 ca 50 e
a0t 50—
70 e 70
|ci 745z iz 1000 pis A.0WHz AR A0.0MIZ] |G 7,462 GHz 100 pi EX 37 Span 40,0 btz
2 Marker Table | |2 Marker Table "
Iype. | Ref | Tr | ) I Y-V I Fungion | i | _ML% L ¥ L Fungtion. |
i R Ry i dem e i X
T 1 245306 GHz 5cBm  OocBw 17.96 MHz T 1 24531 G Do Bw 17.64 MHz
T2 3 247102 GHz 3 dBm 2 1 2.47074 G-z
Mz 1 2.34946 GHz dBm Mz 1 2.45034 GHz -21.58 dBm
e 25.52 MHz -0.35 dB oi Mz 1 23.12 MHz -0.42 dB
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e Mode 802.11 n40 — Occupied Bandwidth

- Low Channel:

CHAINO CHAIN1

(] s | =

00 d5m - Offset 065 93 = ROW 00
2o SWT B

- E
S == e ]
\ /
7 ;
%
\_ A
a0 B m -
\ - K
L % e (|
] o
0o 0o
e e
70 70
lesazrae 001 pis GOV T G AT 001 pis GOV B GO
T = . | N R — L I | |
Type. | Ref | Tre v ' Function i Type. | Ref | Tre 3 ¥ Function i
i 1 242443 GHz a6 (I 1 PRLLUEr F 208 dom |
T 1 240001 GHe “4SgdBm  OccBw 36.18 MHz T 1 2 431w Cocbw 36.12 MHz
12 1 5 34000 i -a.33 dam 12 1 > a0 5 garm
iz i 2.40139 GHz 24,57 dBm iz i 2.40165 GHz -23.25 dBm
B w1 21.33 MHz “0.71 dB B w1 30.98 MHz “0.27 dB

- Middle Channel:

CHAINO CHAIN1

=
2 iz Mode Auto Swesp

|+ | [muniview | spectrum
Offset 0.47 05 = RBW 500 aHz
St 2 T o B

22 don)
oo

a e ™

-10 e ———— .‘“ \
\ / \
= < -
™ - -
a0 E
\
g N, RS —— o
AR o =
50 o a0 o
o an e
70 70
5.6 817 |eF zaar e 000 pis 6.0 6N GO0 M
2 Marker Table
L Fungtion. | Type | Ref | Tre | L | Fungion___| i I

ML 1 ML 1 2.

T i e B 36.18 MHz T 1 Gec Bw 36.12 MHz

T2 1 Tz 1 -3 ~3.50 dBm

Wz i W2 i 2.416563 GHz -23.20 dBm

[ o3 w1 41.22 MHz -0.64 dB

- High Channel:

CHAINO CHAIN1

/
A % J \
/ ) i b
- 23780 B Vs
A d 5,
£ - T £ - -
. ot sl T
o)
21 cae 21 cae
0 e 0 e
70 e 70 e
|ci zasz iz 1000 pis 5.0MIE, AN GO.0MITZ | |CF 7,452 Gz 1000 pis 5.0MIE, A 60.0 M2
2 Marker Table | [2Marker Table
Iype. | Ref | Tr | I I Fungion | i | Iype. | Ref | Tr | I Yo I Fungion | i I
I 1 I [ 2.01 dBm
T 1 2 e Coc B 36.42 MHz i 1 = 39 dEm  OcBw 36.24 MHz
T2 3 247009 Gz T2 3 2 47003 Gz -3.96 dBim
Mz 1 2.43061 GHz Mz 1 2.43109 GHz -24.20 dBm
e 42.47 MHz e 41.753 MHz -1.20 dB
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D DEKRA

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:

CHAIN1 - Antenna:

e Mode 802.11 b

Low Channel | Middle Channel | High Channel
2412 MHz 2437 MHz 2462 MHz
6 dB Spectrum bandwidth (MHz) 9.1 9.08 9.08
Measurement uncertainty (kHz) <+£11.01
e Mode 802.11 g
Low Channel | Middle Channel | High Channel
2412 MHz 2437 MHz 2462 MHz
6 dB Spectrum bandwidth (MHz) 15.78 15.75 15.15
Measurement uncertainty (kHz) <+16.02
e Mode 802.11 n20
Low Channel | Middle Channel | High Channel
2412 MHz 2437 MHz 2462 MHz
6 dB Spectrum bandwidth (MHz) 17.2 16.35 15.5
Measurement uncertainty (kHz) <+13.51
e Mode 802.11 n40
Low Channel | Middle Channel | High Channel
2422 MHz 2437 MHz 2452 MHz
6 dB Spectrum bandwidth (MHz) 35.145 35.13 35.82
Measurement uncertainty (kHz) <+23.52

Verdict: PASS
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CHAIN 1 - Antenna:
e Mode 802.11 b — 6 dB Bandwidth

- Low Channel:

Multiview | Spectrum [3

Ref Level 20.00 dBrm  Offset 0.68 dB ® RBW 100 kHz
& Att 20dB  SWT  1.02 ms ® ¥BW 300 kHz Mode Auto Sweep

1 Frequency Sweep

D2[1] 1.20 dB
9.1000 MHz
10 dBm M1[1] -2.44 dBm

2.4079300 GHz
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=70 dBm

CF 2.412 GH=z 1000 pts 2.0 MHz/ Span 20.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Yalue | Function
M1 1 2.40793 GHz -2.44 dBm
D2 M1 1 9.1 MHz 1.20 dB

Function Result

- Middle Channel:

Multiview | Spectrum [3

Ref Level 20.00 dBrm  Offset 0.68 dB ® RBW 100 kHz
& Att 20dB  SWT  1.02 ms ® ¥BW 300 kHz Mode Auto Sweep

1 Frequency Sweep
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-50 dBm

-60 dBm

-70 dBm

CF 2,437 GHz 1000 pts 2.0 MHz/ Span 20.0 MHz

2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result |
M1 1 2.43195 GHz -0.44 dBm
02 111 1 9.08 MHz -0.17 dB
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- High Channel:

MultiView

| Spectrum

20dB  SWT

D DEKRA

Ref Level 20.00 dBrm  Offset 0.68 dB ® RBW 100 kHz
1.02 ms ® VBW 300 kHz

Mode Auto Sweep

& Att
1 Frequency Sweep \ /
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2 Marker Table
Type | Ref | Trc | X-Value | Y-Value Function Function Result |
M1 1 2.45695 GHz -0.53 dBm
D2 11 1 9.08 MHz 0.43 dB
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e Mode 802.11 g — 6 dB Bandwidth

- Low Channel:

Multiview | Spectrum

Ref Level 20.00 dBm  Offset 0.68 dB ® RBW 100 kHz
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- Middle Channel:

Multiview | Spectrum 1

Ref Level 20.00 dBrm  Offset 0.68 d& & RBW 100 kHz
& AL 20dB SWT  1.04 ms ® VBW 300 kHz Mode Auto Sweep
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- High Channel:
MultiView | Spectrum E]

Ref Level 20.00 dBm Offset 0.68 dB ® RBW 100 kHz
& Att 20dB  SWT  1.04 ms ® W¥BW 300 kHz Mode Auto Sweep
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e Mode 802.11 n20 — 6 dB Bandwidth

- Low Channel:

Spectrum |

D DEKRA
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- High Channel:

Spectrum |

D DEKRA
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e Mode 802.11 n40 — 6 dB Bandwidth

- Low Channel:

oe
Spectrum | | A |

Ref Level 20.00 dBm Offset 0.68 dB & RBW 100 kHz
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FCC Section 15.35 Subclause (c) / RSS-Gen 6.10. Transmitter Duty Cycle.
SPECIFICATION

When the radiated emission limits are expressed in terms of the average value of the emission, and pulsed operation
is employed, the measurement field strength shall be determined by averaging over one complete pulse train,
including blanking intervals, as long as the pulse train does not exceed 0.1 seconds. As an alternative (provided the
transmitter operates for longer than 0.1 seconds) or in cases where the pulse train exceeds 0.1 seconds, the
measured field strength shall be determined from the average absolute voltage during a 0.1 second interval during
which the field strength is at its maximum value.

RESULTS:

The results below are for data rates with a duty cycle less than 98%. The results for all rest of modes having a
value > 98%.

Mode Pulse Duration (ms) Period (ms) Duty Cycle correction (dB)
802.11 /20 MHz / MIMO 1.4157 1.4602 0.134
802.11 /40 MHz / MIMO 1.3268 1.3787 0.167
802.11 /80 MHz / MIMO 0.6642 0.7142 0.315
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802.11 /20 MHz / MIMO
Pulse Duration:

MultiView | Spectrum
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802.11 /40 MHz / MIMO
Pulse Duration:

MultiView | Spectrum
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802.11 / 80 MHz / MIMO

Pulse Duration:

MultiView | Spectrum
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D DEKRA

FCC Section 15.247 Subclause (b) / RSS-247 Clause 5.4 (d) Maximum output power

SPECIFICATION:

and antenna gain

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 b and n40 modes, the maximum conducted output power was measured using the method according to
point 11.9.2.2.1 “Method AVGSA-1” of ANSI C.63.10-2013.

For g and n20 modes, the maximum conducted output power was measured using the method according to
point 11.9.1.3 “Method PKPM1” of ANSI C.63.10-2013.

For MIMO modes, the power spectral density was measured using the method according to point 11.9.2.2.4

“Method AVGSA-1” of ANSI C.63.10-2013.

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

conducted power.

 CHAIN1 — Maximum Declared Antenna Gain: +2.2 dBi

CHAIN1 - Antenna: (worst case)

e Mode 802.11 b

Low Channel Middle Channel High Channel
2412 MHz 2437 MHz 2462 MHz
Maximum Average Conducted 13.91 14.95 14.91
Power (dBm)
Maximum EIRP Power (dBm) 16.11 16.45 17.11
Measurement uncertainty (dB) <+0.79
e Mode 802.11 g
Low Channel Middle Channel High Channel
2412 MHz 2437 MHz 2462 MHz
Maximum Pea(légr%r)lducted Power 19.93 19.99 20.05
Maximum EIRP Power (dBm) 2213 22.19 22.25
Measurement uncertainty (dB) <+0.79
e Mode 802.11 n20
Low Channel Middle Channel High Channel
2412 MHz 2437 MHz 2462 MHz
Maximum Pea(légr?lr)lducted Power 18.56 18.61 18.97
Maximum EIRP Power (dBm) 20.76 20.81 21.17
Measurement uncertainty (dB) <+0.79
e Mode 802.11 n40
Low Channel Middle Channel High Channel
2422 MHz 2437 MHz 2452 MHz
Maximum Average Conducted 10.78 10.85 10.52
Power (dBm)
Maximum EIRP Power (dBm) 12.98 13.05 12.72
Measurement uncertainty (dB) <+0.79
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Verdict: PASS
* CHAINO+CHAIN1 — Maximum Declared Antenna Gain: +2.99 dBi
MIMO — CHAINO Antenna & CHAIN1 Antenna:

Mode 802.11 b

D DEKRA

Low Channel Middle Channel High Channel
2412 MHz 2437 MHz 2462 MHz
CHAINO | CHAINT | CHAINO | CHAINT | CHAINO | CHAINT
Maximum Average Conducted 13.9 1466 | 1427 | 1479 | 1394 | 1489
Power (dBm)

CHAINO + CHAIN1

CHAINO + CHAIN1

CHAINO + CHAIN1

Maximum Average Conducted

Power (dBm) 17.31 17.55 17.45
Maximum EIRP Power (dBm) 20.30 20.54 20.44
Measurement uncertainty (dB) <+1.20

e Mode 802.11 g
Low Channel Middle Channel High Channel
2412 MHz 2437 MHz 2462 MHz
CHAINO | CHAIN1 | CHAINO | CHAIN1 | CHAINO | CHAIN1

Maximum Average Conducted 1073 | 1131 | 1119 | 1116 | 1105 | 11.44

Power (dBm)

Duty Cycle Correction Factor (dB) 0.134 0.134 0.134
Maximum Average Conducted 1086 | 1144 | 1132 | 1129 | 1118 | 1157
Power corrected (dBm)

CHAINO + CHAIN1

CHAINO + CHAIN1

CHAINO + CHAIN1

Maximum Conducted Power (dBm) 14.17 14.32 14.39
Maximum EIRP Power (dBm) 17.17 17.31 17.39
Measurement uncertainty (dB) <+1.20

e Mode 802.11 n20
Low Channel Middle Channel High Channel
2412 MHz 2437 MHz 2462 MHz
CHAINO | CHAIN1 | CHAINO | CHAIN1 | CHAINO | CHAIN1
Maximum Average Conducted 1337 | 1383 | 1355 | 1382 | 134 | 13.89
Power (dBm) ' ' ' ’ ' '

Duty Cycle Correction Factor (dB) 0.167 0.167 0.167

Maximum Average Conducted 13.54 14 1372 | 13.99 | 1357 | 14.06
Power corrected (dBm) ’ ' ’ ’ '

CHAINO + CHAIN1

CHAINO + CHAIN1

CHAINO + CHAIN1

Maximum Conducted Power (dBm) 16.78 16.86 16.83
Maximum EIRP Power (dBm) 19.78 19.86 19.82
Measurement uncertainty (dB) <+1.20
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