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Competences and guarantees

AT4 wireless is a testing laboratory accredited by the National Accreditation Body (ENAC -Entidad Nacional de
Acreditacidn), to perform the tests indicated in the Certificate No. 51/LE 147.

AT4 wireless is a laboratory with a measurement facility in compliance with the requirements of Section 2.948 of the
FCC rules and has been added to the list of facilities whose measurements data will be accepted in conjuction with
applications for Certification under Parts 15 or 18 of the Commission's Rules. Registration Number: 720267.

In order to assure the traceability to other national and international laboratories, AT4 wireless has a calibration and
maintenance program for its measurement equipment.

AT4 wireless guarantees the reliability of the data presented in this report, which is the result of the measurements and
the tests performed to the item under test on the date and under the conditions stated on the report and, it is based on
the knowledge and technical facilities available at AT4 wireless at the time of performance of the test.

AT4 wireless is liable to the client for the maintenance of the confidentiality of all information related to the item
under test and the results of the test.

The results presented in this Test Report apply only to the particular item under test established in this document.

IMPORTANT: No parts of this report may be reproduced or quoted out of context, in any form or by any means,
except in full, without the previous written permission of AT4 wireless.

General conditions

1. This report is only referred to the item that has undergone the test.

2. This report does not constitute or imply on its own an approval of the product by the Certification Bodies or
competent Authorities.

3. This document is only valid if complete; no partial reproduction can be made without previous written permission of
AT4 wireless.

4. This test report cannot be used partially or in full for publicity and/or promotional purposes without previous written
permission of AT4 wireless and the Accreditation Bodies.

Uncertainty

Uncertainty (factor k=2) was calculated according to the AT4 wireless internal document PODT000.

Usage of samples

Samples undergoing test have been selected by: the client

Sample S/01 is composed of the following elements:

Control N° Description Serial N° Date of reception
51746/021 Satellite Smartphone Mx Smart 2017-01-16
51746/016 Battery 9304576A01 2017-01-12

1. Sample S/01 has undergone following test(s).
All radiated tests indicated in appendixes A, B and C.
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Control N° Description Model SEEUNE Date of reception
51746/015 Satellite Smartphone Mx Smart 2017-01-12
51746/020 Dummy battery DB-6BM proto 0.1 162510006 2017-01-16

1. Sample S/02 has undergone following test(s).

All conducted tests indicated in appendix A, B and C.

Test sample description

The Mx Smart is a satellite and terrestrial phone targeted for professional Public Safety use.

Identification of the client
Bittium Wireless Ltd.
Tutkijantie 8 90590 Oulu, Finland

Testing period

The performed test started on 2017-01-16 and finished on 2017-02-03.

The tests have been performed at AT4 wireless.

Environmental conditions

In the control chamber, the following limits were not exceeded during the test:

Temperature Min. =_15 €
Max. =35°C
Relative humidity Vi
Shielding effectiveness >100dB
Electric insulation > 10 kQ
Reference resistance to earth <1Q

In the semianechoic chamber, the following limits were not exceeded during the test.

Temperature Min. = 15°C
P Max. = 35 °C
. . Min. =20 %

Relative humidity Max. = 75 %
Air pressure Min. = 860 mbar

P Max. = 1060 mbar
Shielding effectiveness > 100 dB
Electric insulation > 10 kQ
Reference resistance to earth <1Q

Normal site attenuation (NSA)

< +4 dB at 10 m distance between item under test and
receiver antenna, (30 MHz to 1000 MHz)

Field homogeneity

More than 75% of illuminated surface is between 0 and 6
dB (26 MHz to 1000 MHz).
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In the chamber for conducted measurements, the following limits were not exceeded during the test:

Temperature Min. = 15°C
Max. = 35°C
Relative humidity Min. =20 %
Max. = 75 %
Air pressure Min. = 860 mbar
Max. = 1060 mbar
Shielding effectiveness >100dB
Electric insulation > 10 kQ
Reference resistance to earth <1Q

Remarks and comments

1: Used instrumentation:

Conducted Measurements

Last Cal. date Cal. due date

1. Spectrum analyser Agilent E4440A 2015/10 2017/10
2. DC power supply R&S NGPE 40/40 2014/11 2017/11
3. Bluetooth Signalling unit ANRITSU MT8852B N.A. N.A.

Radiated Measurements

Last Cal. date Cal. due date
Semianechoic Absorber Lined Chamber ETS FACT3

1. 200STP N.A. N.A.
2. BiconicalLog antenna ETS LINDGREN 3142E 2014/03 2017/03
3. Multi Device Controller EMCO 2090 N.A. N.A.
Double-ridge Guide Horn antenna 1-18 GHz
4 SCHWARZBECK BBHA 9120 D 2016/11 201911
Broadband Horn antenna 18-40 GHz
> SCHWARZBECK BBHA 9170 2014/03 2017/03
6. EMI Test Receiver R&S ESU 40 2016/03 2018/03
7. Spectrum analyser Rohde & Schwarz FSW50 2015/12 2017/12
RF pre-amplifier 10 MHz-6 GHz SCHWARZBECK
8. BBV9743 2016/04 2017/04
RF pre-amplifier 1-18 GHz Bonn Elektronik BLMA
9. 0118-1M 2016/02 2018/02
RF pre-amplifier 18-40 GHz BONN ELEKTRONIK
10. BLMA 1840-1M 2015/12 2017/12
11. Bluetooth Signalling unit ANRITSU MT8852B N.A. N.A.
Testing verdicts
NOt applicable ..........oovoiiiiiic s : N/A
PASS ... : P
Fail oo e : F
NOt MEASUIE ....oveeeieeiece e : N/M

Report No: (NIE)
51746RRF.001 Page 6 of 179 2017-03-13



AT4 wireless, S.A.U. %

Parque Tecnoldgico de Andalucia, ‘(9)
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - Espafia ,4 T WireLess
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

D DEKRA

1.BTLE
FCC PART 15 PARAGRAPH VERDICT
NA| P | F |[NM

Section 15.247 Subclause (a) (2) 6 dB Bandwidth P

Section 15.247 Subclause (b) Maximum output power and P
antenna gain

Section 15.247 Subclause (d) Emission limitations P
conducted (Transmitter)

Section 15.247 Subclause (d) Band-edge emissions P
compliance (Transmitter)

Section 15.247 Subclause (e) Power spectral density P

Section 15.247 Subclause (d) Emission limitations radiated P
(Transmitter)

2. BT EDR
FCC PART 15 PARAGRAPH VERDICT
NA| P | F |[NM

FCC 15.247 Subclause (a) (1) 20 dB Bandwidth and Carrier P
frequency separation

FCC 15.247 Subclause (a)(1)(iii) Number of hopping channels P

FCC 15.247 Subclause (a)(1)(iii) Time of occupancy (Dwell P
Time)

FCC 15.247 Subclause (b) Maximum peak output power P
and antenna gain

FCC 15.247 Subclause (d) Emission limitations P
conducted (Transmitter)

FCC 15.247 Subclause (d) Emission limitations radiated P
(Transmitter)
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3. WiFi 2.4 GHz (802.11b/g/n20/n40).

D DEKRA

FCC PART 15 PARAGRAPH

VERDICT

NA| P | F |[NM

Section 15.247 Subclause (a) (2) 6 dB Bandwidth P
Section 15.247 Subclause (b) Maximum output power and P
antenna gain
Section 15.247 Subclause (d) Emission limitations P
conducted (Transmitter)
Section 15.247 Subclause (d) Band-edge emissions P
compliance (Transmitter)
Section 15.247 Subclause (e) Power spectral density P
P

Section 15.247 Subclause (d)

Emission limitations radiated

(Transmitter)
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Appendix A — Test result (Bluetooth Low Energy)
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TEST CONDITIONS

Power supply (V):
Vhom = 4.2Vdc

Vimax = N/A
Vmin =N/A

The subscripts nom, min and max indicate voltage test conditions (nominal, minimum and maximum respectively,
as declared by the applicant).

Type of power supply = DC Voltage from rechargeable battery
Type of antenna = PIFA antenna 2400-2500MHz (-0.3dBi).

CONDUCTED MEASUREMENTS

The equipment under test was set up in a shielded room and it is connected to the spectrum analyzer using a low
loss RF cable. The reading of the spectrum analyzer is corrected with the cable loss.

SPECTRUM
EUT ANALYZER

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

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 1m 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.

Report No: (NIE)
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Radiated measurements setup f < 1 GHz

Spectrum analyser

ANECHOIC CHAMBER

AT4

N6y

WireLeSS
a DEKRA company

Measuring
Antenna

‘ ‘ | 3 mdistance

360°Rotating

‘ S

AntennaMast

| (Antennaheight variation: 1-4 m)

Shielded Control RoomFor

Radiated Measurements

Radiated measurements setup f > 1 GHz

D DEKRA

Preamplifier

Horn antenna

VWAWWWWWWWWWWNY

EUT

1 m distance

-

i

Spectrum
analyser

Shielded control room for
radiated measurements
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Occupied Bandwidth

RESULTS

(see next plots).

AT4@

WireLesS

a DEKRA company

D DEKRA

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2440 MHz 2480 MHz
99% bandwidth (MHz) 1.065 1.064 1.065
-26 dBc bandwidth (MHz) 1.313 1.279 1.281
Measurement uncertainty (kHz) <+5.0

Lowest Channel

3 Agilent

Ref 18 dBm Atten 20 dB

#Peak

LagAw

Ml 352
Center 2.402 B8O GHz
#Res BW 30 kHz

Occupied Bandwidth

#\BW 300 kHz

1.8655 MHz
Transmit Fre¢ Error  36.476 kHz
% dB Bandwuidth 1.313 MHz

Span 3 MHz

Sweep 3.13 ms (1000 prs)

Occ BH % Pwr
% dB

99.08 %
-26.08 dB
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Middle Channel

3 Agilent
Ref 18 dBm Atten 20 dB
#Peak
Log
18 YWV TR
dB/ o TR
2 - e
dB S \_
fj % S
Mr\\,; w
LeAw
Ml s2
Center 2.440 800 GHz Span 3 MHz
#Res BW 30 kHz #BH 306 kHz Sweep 3.13 ms (10608 pts)
Occupied Bandwidth Occ BH % Pur  99.00 ¥
1.0643 MHz x dB -26.06 dB

Transmit Fregq Error  35.922 kHz
% dB Bandwuidth 1.279 MHz

Highest channel

3 Agilent

Ref 18 dBm Atten 20 dB
#Peak

4B/ o~ o

0.43 >

dB i et W //
\’)'

T \,,_/“\

;

LeAw

Ml s2
Center 2.480 00Q GHz Span 3 MHz
#Res BW 30 kHz #BH 306 kHz Sweep 3.13 ms (10608 pts)

Occupied Bandwidth Occ BH % Pur  99.00 ¥
1.8651 MHz x dB  -26.00 dB

Transmit Fregq Error  33.176 kHz
% dB Bandwuidth 1.281 MHz
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Section 15.247 Subclause (a) (2). 6 dB Bandwidth

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

RESULTS

6 dB Bandwidth (see next plots).

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2440 MHz 2480 MHz
6 dB Spectrum bandwidth (kHz) 672.7 670.7 668.7
Measurement uncertainty (kHz) <#11.0

Verdict: PASS
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6 dB BANDWIDTH.

Lowest Channel

3 Agilent

a Mkrl B72.7 kHz

Ref 18 dBm Atten 20 dB -B.83 dB
#Peak

1@ 1R *\(1)

LeAw

V1 oSs2
53 FC

£t
>0k
Swp

Center 2.402 B0@ @ GHz Span 2 MHz
#Res BW 168 kHz #VBH 306 kHz Sweep 1.BEE ms (1088 pts)

Middle Channel

3 Agilent

a Mkrl 678.7 kHz

Ref 18 dBm Atten 20 dB -B.87 dB
#Peak

u i N

Center 2.440 808 @ GHz Span 2 MHz
#Res BW 168 kHz #VBH 306 kHz Sweep 1.BEE ms (1088 pts)
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Highest Channel

3 Agilent

a Mkrl BB8.7 kHz

Ref 18 dBm Atten 20 dB @.E&Eﬂ dB
#Peak

i/ g Ty

Center 2,450 880 8 GHz Span 2 MHz
#Res BH 1600 kHz #+VBH 366 kHz Sweep 1066 ms (1068 pts)
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Section 15.247 Subclause (b). Maximum output power and antenna gain

SPECIFICATION
For systems using digital modulation in the 2400-2483.5 MHz band: 1 watt (30 dBm).

RESULTS

The maximum peak conducted output power was measured using the method according to point 9.1.1. of
Guidance for Performing Compliance Measurements on Digital Transmission Systems (DTS) Operating
Under §815.247 558074 D01 DTS Meas Guidance v03r05 dated 04/08/2016.

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

MAXIMUM OUTPUT POWER. See next plots.

Maximum declared antenna gain: -0.3 dBi.

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2440 MHz 2480 MHz
Maximum conducted power (dBm) 1.57 1.83 0.13
Maximum EIRP power (dBm) 1.27 1.53 -0.17
Measurement uncertainty (dB) <+0.78

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
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CONDUCTED PEAK POWER.
Lowest frequency

3 Agilent

Mkrl 2.482 845 GHz

Ref 18 dBm Atten 20 dB 1.57 dBm
#Peak [

B/ T T

LeAw // \1.
V1 52 w.h
$3 FC ! Y

£t
FTun
Swp

Center 2.402 800 GHz Span 18 MHz
#Res BW 2 MHz #YBH 3 MHz Sweep 1.BEE ms (1088 pts)

Middle frequency

3 Agilent

Mkrl 2.439 975 GHz

Ref 18 dBm Atten 20 dB 1.83 dBm
#Peak [

ﬁg/ / \

,_
=3
=1

Ko

LeAw r/ \\\w
g "

AR
£t
FTun
Swp
Center 2.440 800 GHz Span 18 MHz
#Res BW 2 MHz #YBH 3 MHz Sweep 1.BEE ms (1088 pts)
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Highest frequency

3 Agilent

Mkrl 2.479 §85 GHz

Ref 18 dBm Atten 20 dB 3.13 dBm
#Peak

dB/ / \

a3

Lo / \\\?
s el iy

AR
£0f
FTun
Swp
Center 2,450 880 GHz Span 18 MHz
#Res BH 2 MHz #\JBH & MHz Sweep 1066 ms (1068 pts)
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Section 15.247 Subclause (d). Emission limitations conducted (Transmitter)

SPECIFICATION

In any 100 kHz bandwidth outside the frequency band in which the digitally modulated 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. If the transmitter
complies with the conducted power limits based on the use of RMS averaging over a time interval, the attenuation
required shall be 30 dB instead of 20 dB.

RESULTS:
Reference Level Measurement
Lowest frequency | Middle frequency Highest frequency
2402 MHz 2440 MHz 2480 MHz
Reference Level Measurement 0.87 1.14 -0.58
(dBm)
Measurement uncertainty (dB) <+0.78

Lowest frequency 2402 MHz:

All peaks are more than 20 dB below the limit.

Middle frequency 2440 MHz:

All peaks are more than 20 dB below the limit.

Highest frequency 2480 MHz:

All peaks are more than 20 dB below the limit.

Measurement uncertainty (dB): < 2.03

Verdict: PASS
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Lowest frequency

3 Agilent

Ref 18 dBm #Atten 30 4B
#Peak

AR
£0f
FTun

Start 38 MHz Stop 25.080 GHz
#Res BH 1600 kHz #+VBH 366 kHz Sweep 2,387 5 (8192 pts)

Note: The peak shown in the plot above the limit is the carrier frequency.

Middle frequency

3 Agilent

Ref 18 dBm #Atten 30 dB
#Peak

AR
£0f
FTun

Start 38 MHz Stop 25.080 GHz
#Res BH 1600 kHz #+VBH 366 kHz Sweep 2,387 5 (8192 pts)

Note: The peak shown in the plot above the limit is the carrier frequency.
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Highest frequency

3 Agilent

Ref 18 dBm #Atten 30 4B
#Peak

AR
£0f
FTun

Start 38 MHz Stop 25.080 GHz
#Res BH 1600 kHz #+VBH 366 kHz Sweep 2,387 5 (8192 pts)

Note: The peak shown in the plot above the limit is the carrier frequency.
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Section 15.247 Subclause (d). Band-edge emissions compliance (Transmitter)

SPECIFICATION

In any 100 kHz bandwidth outside the frequency band in which the digitally modulated 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. If the transmitter
complies with the conducted power limits based on the use of RMS averaging over a time interval, the attenuation
required shall be 30 dB instead of 20 dB.

RESULTS:

Note: 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.

1. LOW FREQUENCY SECTION. CONDUCTED.

See next plot.

3 Agilent

a Mkrl -2.28 MHz

Ref 18 dBm Atten 20 dB -59.78 dB
#Peak

ik

Start 2.350 00 GHz Stop 2,410 80 GHz
#Res BW 168 kHz #VBH 306 kHz Sweep 5,794 ms (1088 pts)

Verdict: PASS
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2. HIGH FREQUENCY SECTION. CONDUCTED.

See next plot.

AT4

)

WireLeSS
a DEKRA company

D DEKRA

3 Agilent

Ref 18 dBm

Atten 20 dB

a Mkrl 5.81 MHz
-78.56 dB

#Peak

'_
)
[}
=
A

—
=
—

=TT

Start 2.450 88 GHz
#Res BH 100 kHz

#VBW 300 kHz

Stop 2.700 80 GHz
Sweep 23.91 ms (1088 pts)

Measurement uncertainty (dB)

< +2.03

Verdict: PASS
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Section 15.247 Subclause (e). 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 PKPSD
(Peak PSD) according to point 10.2. of Guidance for Performing Compliance Measurements on Digital
Transmission Systems (DTS) Operating Under 815.247 558074 D01 DTS Meas Guidance v03r05 dated
04/08/2016.

Power spectral density (see next plots).

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2440 MHz 2480 MHz
Power spectral density (dBm) 1.33 1.62 -0.04
Measurement uncertainty (dB) <+0.78

Verdict: PASS

Report No: (NIE)
51746RRF.001 Page 26 of 179 2017-03-13



AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, @ D E K RA
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WireLess
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

POWER SPECTRAL DENSITY
Lowest Channel

3 Agilent

Mkrl 2.482 833 41 GHz

Ref 18 dBm #Atten 30 dB 1.33 dBm
#Peak

18 ————
dB/ o .

LeAw

V1 oSs2
53 FC

£t
>0k
Swp

Center 2,402 00Q 88 GHz Span 1.86849 MHz
#Res BW 168 kHz #VBH 306 kHz Sweep 1892 ms (8192 pts)

Middle Channel

3 Agilent

Mkrl 2.448 834 22 GHz

Ref 18 dBm #Atten 30 dB 1.62 dBm
#Peak

18 ———

LeAw

V1 oSs2
53 FC

£t
>0k
Swp

Center 2.440 B0@ 88 GHz Span 1.886 MHz
#Res BW 168 kHz #VBH 306 kHz Sweep 1892 ms (8192 pts)
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Highest Channel

3 Agilent

Ref 18 dBm #Atten 30 4B . -0.84 4Bm
#Peak

4B/ e T TN

O

LagAw

WL 52
53 FC

£0f
50k
Swp

Center 2,450 000 80 GHz Span 1.883 MHz
#Res BH 1600 kHz #+VBH 366 kHz Sweep 1892 ms (8192 pts)
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AT4@

WireLeSS
a DEKRA company

D DEKRA

Section 15.247 Subclause (d). Emission limitations radiated (Transmitter)

SPECIFICATION

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 §815.205(c)):

Frequency Range Field strength (pV/m) Field strength Measurement
(MH2z) (dBuv/m) 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 - 25000 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 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-25 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-1000 MHz.
The spurious signals detected do not depend on the operating channel.

All peaks are more than 20 dB below the limit.

Frequency range 1 GHz-25 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 (see next plots).

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.

1. CHANNEL: LOWEST (2402 MHz).
No radiated spurious signals were detected at less than 20 dB respect to the limit.

2. CHANNEL: MIDDLE (2440 MHz).
No radiated spurious signals were detected at less than 20 dB respect to the limit.

3. CHANNEL: HIGHEST (2480 MHz).
No radiated spurious signals were detected at less than 20 dB respect to the limit.

Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.

RBW 100 kHz
VBW 300 kHz

Ref 70 dBuvV/m Att 0 dB SWT 125 ms

70
60

]

50

FCC15

4
30
320

o

--10

--20

-30

Start 30 MHz 97 MHz/ Stop 1 GHz

(This plot is valid for all three channels).
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FREQUENCY RANGE 1 GHz to 3 GHz.

CHANNEL: Lowest (2402 MHz).

D DEKRA

1 Frequency Sweep

MultiView Spectrum D
Ref Level 80.00 dBuv/m RBW 1 MHz
Att 0dB & SWT 1s @ VBW 3MHz Mode Auto Sweep

TDF

H1 74.000 dBpv/m

70 depvim

60 dBpi/m

H2 54.000 dBpv/m

S0 dBpii/m

20 dBpyw/m

10 dBpv/m

0 dyt

-10 dBpv/m:

1.0 GHz 30000 pts 200.0 MHz/

Note: The peak shown in the plot above the limit is the carrier frequency.

CHANNEL: Middle (2440 MHz).

3.0 GHz

1 Frequency Sweep

MultiView Spectrum D
Ref Level 80.00 dBuv/m RBW 1 MHz
Att 0dB @ SWT 15 @ VBW 3 MHz Mode Auto Sweep

TDF

H1 74.000 dBpv/m

70 dBpii/m

60 dBpw/m

HZ 54.000 dBpv/m

50 dBpw/m

X

Bk

20 dBpii/m

10 depiifm

0 dBpW/m

-10 depv/m

1.0 GHz

30000 pts 200.0 MHz/

Note: The peak shown in the plot above the limit is the carrier frequency.

3.0 GHz
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CHANNEL.: Highest (2480 MHz).

MultiView Spectrum D

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/m

70 depvim

60 dBpi/m

H2 54.000 dBpv/m

S0 dBpii/m

20 dBpyw/m

10 dBpv/m

0 dyt

-10 dBpv/m:

1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz

Note: The peak shown in the plot above the limit is the carrier frequency.

FREQUENCY RANGE 3 GHz to 18 GHz.
CHANNEL: Lowest (2402 MHz).

MultiView Spectrum D
Ref Level 80.00 dBuv/m RBW 1 MHz
Att 0dB @ SWT 15 @ VBW 3 MHz Mode Auto Sweep

TDF

1 Frequency Sweep

H1 74.000 dBpv/m

70 dBpii/m

60 dBpw/m

HZ 54.000 dBpv/m

50 dBpw/m

40 dBuvfm

L (=Ank gl
0 dB L/ m

10 depiifm

0 dBpW/m

-10 depv/m

3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz
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CHANNEL: Middle (2440 MHz).

MultiView Spectrum D

Ref Level 80.00 dBpv/m RBW 1 MHz

Att 0dB = SWT 1s @ VBW 3 MHz Mode Auto Sweep
TOF
1 Frequency Sweep

H1 74.000 depv/m
70 dBpv/mr
60 dBpv/m:
H2 54.000 dBji//m
S0 dBpV/m:
40 dBuvim — N o, VY .
g o VT
" ﬂ

10 dBpvfmr
0 dBpv/m
-10 dBpv/m:
3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz

CHANNEL: Highest (2480 MHz).

MultiView Spectrum D

Ref Level 80.00 dBuv/m RBW 1 MHz
Att 0dB & SWT 1s & VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 dBpy/m

70 dBpv/m

60 dBpv/mr ﬂ

H2 54,000 dBpt/mr

S0 dBpv/mr

40 dBpv/mr

M,—-
dBpV/m:

10 dBpv/m:

0 dBp/,

-10 dBpv/m:

3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz
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FREQUENCY RANGE 18 GHz to 26 GHz.

MultiView | Spectrum
Ref Level 80.00 dBuW/m ® RBW 1 MHz
& Att 0dB ® SWT 1s ® VBW 3 MHz Mode Auto Sweep
TOF
1 Frequency Sweep
H1 74.000 depv/m
70 dBpv/mr
60 dBpv/m:
H2 54.000 dBLV/m
50 dBpv/m:
40 dBuv/m: ] W M
30 dBpv/m: r — "
| P p ey " ph e L
oyt g .L..._:MMWY - Mgt s I NP W
20 dBp/m:
10 dBpv/m
0 dBpv/m
-10 dewv/m
18.0 GHz 30000 pts 800.0 MHz/ 26.0 GHz

(This plot is valid for all three channels).
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FREQUENCY RANGE 2.31 GHz to 2.39 GHz. (RESTRICTED BAND)
CHANNEL.: Lowest (2402 MHz).

MultiView Spectrum D

Ref Level 80.00 dBuv/m RBW 1 MHz
Att 0dB @ SWT 15 @ VBW 3 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

H1 74.000 dBpv/rin
70 dBpii/m

60 dBpi/m

HZ 54.000 dBpv/m

S0 dBpw/m:

40 depvim

30 dBpv/m

20 dBpii/m

10 dBpv/m

0 dBpW/m

-10 dBpv/m

2.31 GHz 30000 pts 8.0 MHz/ 2.39 GHz

CHANNEL: Middle (2440 MHz).

MultiView Spectrum D

Ref Level 80.00 dBuv/m RBW 1 MHz
Att 0dB & SWT 1s & VBW 3MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 dBpv/m

70 depvim

&0 dBpi/m

H2 54‘DDD|dBu m

S0 dBpi/m

40 dBpii/m

30 dBpi/m

20 dBpw/m

10 dBpv/m

0 dByt

-10 dep

2.31 GHz 30000 pts 8.0 MHz/ 2.39 GHz
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CHANNEL.: Highest (2480 MHz).

MultiView Spectrum D

Ref Level 80.00 dBuv/m RBW 1 MHz
Att 0dB @ SWT 15 @ VBW 3 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

H1 74.000 dBpv/m

70 dBpii/m

60 dBpi/m

HZ 54.000 dBpv/m

S0 dBpw/m:

40 depvim

30 dBpv/m

20 dBpii/m

10 dBpv/m

0 dBpW/m

-10 dBpv/m

2.31 GHz 30000 pts 8.0 MHz/ 2.39 GHz

FREQUENCY RANGE 2.4835 GHz to 2.5 GHz. (RESTRICTED BAND).
CHANNEL: Lowest (2402 MHz).

MultiView Spectrum D

Ref Level 80.00 dBuv/m RBW 1 MHz
Att 0dB & SWT 1s & VBW 3MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 dBpv/m

70 depvim

&0 dBpi/m

H2 54‘DDD|dBu m

S0 dBpi/m

40 dBpii/m

30 dBpi/m

20 dBpw/m

10 dBpv/m

0 dByt

-10 dep

2.4835 GHz 30000 pts 1.65 MHz/ 2.5 GHz
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CHANNEL: Middle (2440 MHz).

MultiView Spectrum D

Ref Level 80.00 dBuv/m RBW 1 MHz
Att 0dB @ SWT 15 @ VBW 3 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

H1 74.000 dBpv/m

70 dBpii/m

60 dBpi/m

HZ 54.000 dBpv/m

S0 dBpw/m:

40 depvim

30 dBpv/m

20 dBpii/m

10 dBpv/m

0 dBpW/m

-10 dBpv/m

2.4835 GHz 30000 pts 1.65 MHz/ 2.5 GHz

CHANNEL: Highest (2480 MHz).

MultiView Spectrum D

Ref Level 80.00 dBuv/m RBW 1 MHz
Att 0dB & SWT 1s & VBW 3MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 dBpv/m

70 depvim

&0 dBpi/m

H2 54‘DDD|dBu m

S0 dBpiy/m

40 dBpii/m

n " s L A " m i L . L Lo

30 dBpi/m

20 dBpw/m

10 dBpv/m

0 dByt

-10 dep

2.4835 GHz 30000 pts 1.65 MHz/ 2.5 GHz
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Appendix B — Test result (Bluetooth EDR)
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TEST CONDITIONS
Power supply (V):
Vnom = 4.2 Vdc

Vmax =N/A
Vmin =N/A

The subscripts nom, min and max indicate voltage test conditions (nominal, minimum and maximum respectively,
as declared by the applicant).

Type of power supply = DC Voltage from rechargeable battery
Type of antenna = PIFA antenna 2400-2500MHz (-0.3dBi).

TEST FREQUENCIES:

Lowest channel: 2402 MHz
Middle channel: 2441 MHz
Highest channel: 2480 MHz

CONDUCTED MEASUREMENTS

The equipment under test was set up in a shielded room and it is connected to a Bluetooth signalling unit
(Bluetooth test set) and to the spectrum analyzer using a directional coupler. The reading in the spectrum analyzer
is corrected taking into account the coupler loss.

Spectrum analyzer

EUT Directional coupler

Signalling unit

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

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 1m 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.
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The equipment under test was set up on a non-conductive platform 1.5 meter 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.

An additional horn antenna is used to control the equipment under test with the Bluetooth signalling unit (Bluetooth
test set).

Radiated measurements setup f <1 GHz

ANECHOIC CHAMBER
Measuring 360° P_}O;alltmg
Antenna able

‘ } | 3 m distance

-

AntennaMast
| (Antennaheight variation: 1-4 m)

Link antenna

Spectrum analyser

Signalling unit

Shielded Control RoomFor
Radiated Measurements
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Radiated measurements setup f > 1 GHz

VWWWWWWWWWAWVWAVVAWWY

Preamplifier Horn antenna
EUT
x 2 B
1 m distance
Horn antenna
for RF link
Spec S}E glt{iezd control roortn for . ; .
analyser radia measurements Slgn,alhng wnit
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AT4©

a DEKRA company

D DEKRA

FCC Section 15.247 Subclause (a) (1). 20 dB Bandwidth and Carrier frequency separation

SPECIFICATION

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum of 25 kHz
or the 20 dB bandwidth of the hopping channel, whichever is greater. Alternatively, frequency hopping
systems operating in the 2400-2483.5 MHz band may have hopping channel carrier frequencies that are
separated by 25 kHz or two-thirds of the 20 dB bandwidth of the hopping channel, whichever is greater,
provided the systems operate with an output power no greater than 125 mw.

RESULTS
(See next plots)
Modulation: GFSK

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
20 dB Spectrum bandwidth (KHz) 1012 973.43 1030
Measurement uncertainty (kHz) <+5.00
Modulation: 11/4-DQPSK (2Mbps)
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
20 dB Spectrum bandwidth (kHz) 1297 1315 1316
Measurement uncertainty (kHz) <+5.00
Modulation: 8-DPSK (3Mbps)
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
20 dB Spectrum bandwidth (kHz) 1296 1298 1298
Measurement uncertainty (kHz) <+5.00
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Modulation: GFSK
20 dB BANDWIDTH. Lowest Channel: 2402 MHz.

3 Agilent

Ref 15 dBm #Atten 30 dB
#Peak

i AT
dB/ 3,}”“ R e

LeAw

Ml s2
Center 2.402 800 GHz Span 3 MHz
#Res BW 30 kHz #BH 306 kHz Sweep 3.13 ms (10608 pts)

Occupied Bandwidth Occ BH % Pur  99.00 ¥
899.8944 kHz x dB  -20.00 dB

Transmit Freq Error  35.642 kHz
% dB Bandwuidth 1.812 MHz

20 dB BANDWIDTH Middle Channel: 2441 MHz.

3 Agilent

Ref 15 dBm #Atten 30 dB
#Peak

Ty e N

Ve R

LeAw

Ml s2
Center 2.441 80@ GHz Span 3 MHz
#Res BW 30 kHz #BH 306 kHz Sweep 3.13 ms (10608 pts)

Occupied Bandwidth Occ BH % Pur  99.00 ¥
894.9450 kHz x dB -20.00 dB

Transmit Fregq Error  34.249 kHz
% dB Bandwuidth 973.429 kHz
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20 dB BANDWIDTH Highest Channel: 2480 MHz.

3 Agilent

Ref 15 dBm #Atten 30 4B
#Peak

i AN
dB/ :j}* e L

LagAw

Ml 352
Center 2,450 880 GHz Span 3 MHz
#Res BH 30 kHz #+VBH 386 kHz Sweep 3.13 ms (1000 prs)

Occupied Bandwidth Occ BH % PWr  99.80 ¥
899.2961 kHz x dB -20.00 dB

Transmit Fre¢ Error  30.772 kHz
% dB Bandwuidth 1.830 MHz

Carrier frequency separation

1 Agilent

Ref 15 dBm #Atten 30 4B b.@4 dB
#Peak

oo [\ N AR SN TN e
dB/ \v/ \U \V! HW/ \V/

Offst
6.48
dB

LagAw

WL 52
53 FC

£0f
FTun
Swp

Start 2.438 B@0 GHz Stop 2.445 008 GHz
#Res BH 300 kHz #+VBH 366 kHz Sweep 1066 ms (1068 pts)

The hopping channel carrier frequencies are separated by a minimum of the two-thirds of the 20 dB bandwidth
of the hopping channel.

Verdict; PASS
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Modulation: I1/4-DQPSK
20 dB BANDWIDTH.

3 Agilent

Ref 15 dBm

O,

WireLesS

AT4

a DEKRA company

Lowest Channel: 2402 MHz.

#fAtten 30 dB

#Peak

b

LeAw

Ml 52

Center 2.402 000 GHz
#Res BW 30 kHz

#VBW 300 kHz

Occupied Bandwidth
1.1686 MHz

Transmit Fregq Error
% dB Bandwidth

29.935 kHz
1.297 MHz

Span 3 MHz
Sweep 3.13 ms (10608 pts)

Occ BH % Pwr 99.08 ¥
®x dB -20.60 dB

20 dB BANDWIDTH

3 Agilent

Ref 15 dBm

Middle Channel; 2441 MHz.

#fAtten 30 dB

#Peak

\Jﬁ;f “mfhf\ﬂpﬂ,wn«wv\

bl

LeAw

Ml 52

Center 2.441 800 GHz
#Res BW 30 kHz

#VBW 300 kHz

Occupied Bandwidth
1.1701 MHz

Transmit Fregq Error
% dB Bandwidth

28.650 kHz
1.315 MHz

Span 3 MHz
Sweep 3.13 ms (10608 pts)

Occ BH % Pwr 99.08 ¥
®x dB -20.60 dB

D DEKRA
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WireLess
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a DEKRA company

20 dB BANDWIDTH Highest Channel: 2480 MHz.
3 Agilent
Fef 15 dBm #Atten 38 dB
#Peak
Log
16 WA AW o
dB/ b 2

LaFy

Ml 352

Center 2,450 880 GHz Span 3 MHz

#Res BH 30 kHz #+VBH 386 kHz Sweep 3.13 ms (1000 prs)

Occupied Bandwidth Occ BH % PWr  99.80 ¥
1.1688 MHz ®x dB -20.00 4B

Transmit Fre¢ Error  27.657 kHz
% dB Bandwuidth 1.316 MHz

Carrier frequency separation

1 Agilent

Ref 15 dBm #Atten 30 dB 5.2@ dB
#Peak 1R 1

T T D e R S R SV

LagAw

WL 52
53 FC

£0f
FTun
Swp

Start 2.438 B@0 GHz Stop 2.445 008 GHz
#Res BH 300 kHz #+VBH 366 kHz Sweep 1066 ms (1068 pts)

The hopping channel carrier frequencies are separated by a minimum of the two-thirds of the 20 dB bandwidth
of the hopping channel

Verdict; PASS
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Modulation: 8-DPSK
20 dB BANDWIDTH Lowest Channel: 2402 MHz.

3 Agilent

Ref 15 dBm #Atten 30 dB
#Peak

4B/ e M
\

LeAw

Ml S2
Center 2.402 800 GHz Span 3 MHz
#Res BW 30 kHz #BH 306 kHz Sweep 3.13 ms (10608 pts)
Occupied Bandwidth Occ BH % Pur  99.00 ¥

1.1721 MHz % dB -20.00 dB

Transmit Fregq Error  34.216 kHz
% dB Bandwuidth 1.296 MHz

20 dB BANDWIDTH Middle Channel: 2441 MHz.

3 Agilent

Ref 15 dBm #Atten 30 dB
#Peak

Log AR
dB/ N “’\\e

LeAw

Ml s2
Center 2.441 80@ GHz Span 3 MHz
#Res BW 30 kHz #BH 306 kHz Sweep 3.13 ms (10608 pts)

Occupied Bandwidth Occ BH % Pur  99.00 ¥
1.1718 MHz x dB  -20.00 dB

Transmit Freq Error  32.326 kHz
% dB Bandwuidth 1.298 MHz
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WireLess
www.atdwireless.com - C.I.LF. A29 507 456

a DEKRA company

20 dB BANDWIDTH Highest Channel: 2480 MHz.
3 Agilent
Ref 15 dBm #Atten 30 dB
#Peak
L
1%9 I vy
dB/ & e

LaFy

Ml 352

Center 2,450 880 GHz Span 3 MHz

#Res BH 30 kHz #+VBH 386 kHz Sweep 3.13 ms (1000 prs)

Occupied Bandwidth Occ BH % PWr  99.80 ¥
1.1711 MHz ®x dB -20.00 4B

Transmit Fre¢ Error  30.156 kHz
% dB Bandwuidth 1.298 MHz

Carrier frequency separation

1 Agilent

Ref 15 dBm #Atten 30 4B —b.@? dB
#Peak 1R 1

Log WW J__,,wﬁf\wﬁ M""MWM Mwﬂmﬂmmhﬂ.www

LagAw

WL 52
53 FC

£0f
FTun
Swp

Start 2.438 B@0 GHz Stop 2.445 008 GHz
#Res BH 300 kHz #+VBH 366 kHz Sweep 1066 ms (1068 pts)

The hopping channel carrier frequencies are separated by a minimum of the two-thirds of the 20 dB bandwidth of
the hopping channel.

Verdict; PASS
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AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, g D E K RA
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

FCC Section 15.247 Subclause (a) (1) (iii). Number of hopping channels

SPECIFICATION
Frequency hopping system in the 2400-2483.5 MHz band shall use at least 15 channels.

RESULTS
The number of hopping channels is 79 for all three modes (see next plots).

Modulation: GFSK

3 Agilent

Mkrz 2.448 81 GHz

Ref 15 dBm #Atten 30 4B 18.15 dBm
fEeak ATATATATA ATRTRTAVATaTaTaVs TaTaTsTa aTa aIRTR A aTat aTatalalatata uIatalal
1@9 f CVV T YV eyrryey vy vy ey ryryynvuy
dB/ |
Dffst I
5438 {
dB J
A
i
LagAw
V1 32
Start 2.398 8@ GHz Stop 2.441 88 GHz
#Res BH 300 kHz #+VBH 516 kHz Sweep 1066 ms (1008 pts)
Marker Trace Typa W oAxie Amplitude
1 13 Frag 2,482 A GHz 9,78 dBm
2 13 Frag 2.448 A1 GHz 18,15 dBEm

Number of hopping frequencies: 39
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3 Agilent

Ref 15 dBm

AT4@

#Atten 30 dB

WireLesS

a DEKRA company

Mkrl 2.448 98 GHz
9.89 dBm

#Peak

AFATRYalATRtaYali

TAVEYN!

ATATATATHVATATATRYATA)
PYyirrry

ty

ARRRRE RN

RS

[¥a¥atalatatatatatatavatalass)

AR

[RAN

AR

LagAw

WL 52

Start 2.439 88 GHz
#Res BH 300 kHz

#BW 518 kHz

Sweep 1066 ms (1008 pts)

Stop 2.483 B9 GHz

Marker Traca
1 (1
2 (1

Typa
Freq
Freq

® Hxiz
2.448 958 GHz
2.438 A1 GHz

Amplitude
9.89 dBm
8.18 dBm

Number of hopping frequencies: 40

Total number of hopping frequencies: 79

Verdict: PASS
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Modulation: I1/4-DQPSK

1 Agilent

Mkrz 2.448 81 GHz

Ref 15 dBm #Atten 30 dB /.67 dBm
tE:ak ff AT Y A e O s F N S LR+
14 f
dB/ |
Offst {
5.48
dB ’J
il
i
LagAw
V1 §2
Start 2.398 80 GHz Stop 2.441 88 GHz
#Res BH 300 kHz #+VBH 516 kHz Sweep 1066 ms (1008 pts)
Marker Trace Typa W oAxie Amplitude
1 13 Frag 2,482 A GHz 7.19 dBm
2 13 Frag 2.448 A1 GHz 7.7 dBEm

Number of hopping frequencies: 39
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3 Agilent

Mkrl 2.448 98 GHz

Ref 15 dBm #Atten 30 dB 7.58 dBm
#Peak

WW\WW‘W‘\ e T T T e o T e g o o o L, £

LeAw
V1 os2
Start 2.439 68 GHz Stop 2.483 00 GHz
#Res BW 308 kHz #YBH 516 kHz Sweep 1066 ms (1080 pts)
Markar Trace Type ¥ Auiz Amplituda
1 1 Freq 2.448 98 GHz 7.58 dBm
2 1 Freq 2.488 81 GHz 5.67 dBm

Number of hopping frequencies: 40

Total number of hopping frequencies: 79

Verdict: PASS
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Modulation: 8-DPSK

AT4@

WireLesS

a DEKRA company

D DEKRA

Mkrz 2.448 81 GHz

Ref 15 dBm #Atten 30 dB 7.54 dBm
tE;ak gwww g g VR SE WS LN NN L T
18 f

dB/

LeAw

V1 oSs2

Start 2.398 88 GHz
#Res BH 300 kHz

#VBW 518 kHz

Sweep 1066 ms (1080 pts)

Stop 2.441 B8 GHz

Markar Trace Type
1 (1) Freq
2 (1) Freq

¥ Auiz
2.482 BH GHz
2.448 81 GHz

Amplituda
8.38 dBm
7.54 dBm

Number of hopping frequencies: 39
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AT4

O,

WireLesS

a DEKRA company

Mkrl 2.441 83 GHz

Ref 15 dBm #Atten 30 dB 7.63 dBm
tE;ak ﬁﬂffw"v“' T L P i o i Tl o AN TV WY L N ....;}'
18 \
4B/ \
Offst ]
6.48
dB kl
LeAw
V1 os2
Start 2.439 68 GHz Stop 2.483 00 GHz
#Res BW 308 kHz #YBH 516 kHz Sweep 1066 ms (1080 pts)
Markar Trace Type ¥ Auiz Amplituda
1 (1) Freq 2.441 B3 GHz 7.63 dBm
2 (1) Freq 2.488 A1 GHz 5.45 dBm

Number of hopping frequencies: 40

Total number of hopping frequencies: 79

Verdict: PASS

D DEKRA
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FCC Section 15.247 Subclause (a) (1) (iii). Time of occupancy (Dwell Time)

SPECIFICATION

The average time of occupancy on any channel shall not be greater than 0.4 seconds (400 ms) within a period
of 0.4 seconds multiplied by the number of hopping channels employed = 0.4 x 79= 31.6 seconds.

RESULTS

Modulation: GFSK
1. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE DH1.

- Tx-time per hop = 380.9 ps (see next plot).

1 Agilent

Ret 15 dBEm #Htten 36 dB 3.85 db
#Peak 18

G

Ry

LeAw

WL 52
53 U8

ARYL, i
£ty |l ' Pr
FTun

Center 2.441 80@ GHz Span @ Hz
Res BW 1 MHz #YBH 3 MHz Sweep 459 ps (1068 pts)
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- Number of hops over a period of 1 second = 10 (see next plot).

3 Agilent

Ref 15 dBm #Atten 30 4B
#Peak

S3Us
AR
f;;gkLwa . kil gl bl

Center 2.441 880 GHz Span 8 Hz
Res BH 108 kHz #+VBH 366 kHz Sweep 1 5 (1008 pts)

Number of hops in the period specified in the requirements = (10 hops) x (31.6 s/ 1 s) = 316 hops.

Averaging time of occupancy =380.9 ps x 316 hops = 120.36 ms per 31.6 seconds.

Measurement uncertainty (%) <+0.01

Verdict: PASS
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AT4©@ B DEKRA

WireLeSS
a DEKRA company

2. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE DH3.

- Tx-time per hop = 1.636 ms (see next plot).

- Agilent

Eef 15 dBm

#Htten 38 dB

a Mkrl  1.636 ms
0,01 dB

#Peak o

LaAw

H1 52

$3 M8

AA
£
FTun

Wy

Center 2.441 988 GHz
Res BH 1 MHz

#YBH 3 MHz

Span @ Hz
Sweep 2.331 ms (1000 pts)

- Number of hops over a period of 3 seconds = 13 (see next plot).

# Agilent

Ref 15 dBm

#Atten 30 dB

#Peak

LaAw
Wl 32

S3 M5 I J

£ |

A

=
=
£

50k

WA

MY

Center 2.441 068 GHz
Res BW 108 kHz

sYBH 300 kHz

Number of hops in the period specified in the requirements = (13 hops) x (31.6 s/ 3 s) = 136.93 hops.

Span @ Hz
Sweep 3 5 (LBBA pts)

Averaging time of occupancy = 1.636 ms x 136.93 hops = 224.02 ms per 31.6 seconds.

Measurement uncertainty (%)

<+0.01

Verdict; PASS
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3. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE DH5.

- Tx-time per hop = 2.885 ms (see next plot).

- Agilent

a Mkrl  2.885 ms

Ref 15 dBm #Atten 30 dB .81 dB
#Peak iR &

LaAw

H1 52
$3 M8

Pyl
£0fx

FTun

Center 2.441 988 GHz Span @ Hz
Res BH 1 MHz #VBH 3 MHz Sweep 3.863 ms (1000 pts)

- Number of hops over a period of 3 seconds = 11 (see next plot).

s Agilent

Ref 15 dBm #Atten 30 dB
#Peak

Nl
LygHw M

JWLIW 4 wwwwwﬂlhwwﬂtm Mﬂhwb | Mll.nm-l

WL 352

53 W%
AA
£t

2508k

JLMJLJ |

Center 2.441 888 GHz Span © Hz
Fes BH 106 kHz #\VBH 380 kHz Sweep 3 5 (10BA pts)

Number of hops in the period specified in the requirements = (11 hops) x (31.6 s/ 3 s) = 115.86 hops.
Averaging time of occupancy = 2.885 ms x 115.86 hops = 334.27 ms per 31.6 seconds.

=

Measurement uncertainty (%) <+0.01
Verdict: PASS
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Modulation: 11/4-DQPSK

AT4@

WireLeSS
a DEKRA company

1. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE 2-DH1.

- Tx-time per hop =386 ps (see next plot).
s Agilent

Ref 15 dBm

#HAtten 38 dB

-0.42 dE

#Peak 1R

Log ?—”W‘*“‘“"‘”—‘"””“"“‘“TW"‘M‘J Iy WWW

LgRv

Wl 32

53 45

AR N
£Cf:
FTun

Center 2.441 086 GHz
Res BH 1 MHz

Span @ Hz

#\UEBH 3 MHz Sweep 519 ps (10688 pts)

- Number of hops over a period of 1 second =10 (see next plot).

s Agilent

Ref 15 dBm

#HAtten 38 dB

#Peak

LgRv

Wl 32

RERRIN)
AR 1|

B el ol AL

| Fekaslol )

f_

:
£
=

Center 2.441 086 GHz
Res BH 108 kHz

Number of hops in the period specified in the requirements = (10 hops) x (31.6 s/ 1 s) = 316 hops.

Span @ Hz

#UBH 308 kHz Sweep 1 5 (10688 pts)

Averaging time of occupancy =386 s x 316 hops = 121.98 ms per 31.6 seconds.

D DEKRA

Measurement uncertainty (%)

<+0.01

Verdict: PASS
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AT4©@ B DEKRA

WireLeSS
a DEKRA company

2. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE 2-DHS3.

- Tx-time per hop =1.638 ms (see next plot).

- Agilent

Eef 15 dBm #Atten 38 dB

a Mkl 1.638 ms
-0.91 dB

#Peak 1R
Lag Qo tbigPaA

A e

| Ul )

b amk
TR

e il L' e L el L

LaAw
Wl 32

$3 M8
AA
£(f

FTun

Center 2.441 988 GHz
Res BH 1 MHz

#YBH 3 MHz

Span @ Hz
Sweep 2.331 ms (1000 pts)

- Number of hops over a period of 3 seconds = 14 (see next plot).

s Agilent

Eef 15 dBm #Atten 38 dB

#Peak

Lot |l 1

WL 352

53 M8
[

= —

£t Uit

2508k

Center 2.441 066 GHz
Res BH 188 kHz

#YBH 308 kHz

Number of hops in the period specified in the requirements = (14 hops) x (31.6 s/ 3 s) =147.46 hops.

Span © Hz
Sweep 3 5 (10BA pts)

Averaging time of occupancy = 1.638 ms x 147.46 hops = 241.55 ms per 31.6 seconds.

Measurement uncertainty (%)

<+0.01

Verdict: PASS
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3. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE 2-DH5.

- Tx-time per hop = 2.883 ms (see next plot).

- Agilent

a Mkrl  2.883 ms

Fef 15 dBm #Atten 38 dB @.43 dB
#Peak 1R
Log B L e e A e

e J0

LaAw

H1 52
$3 M8

i itk
£(f

FTun

Center 2.441 988 GHz Span @ Hz
Res BH 1 MHz #VBH 3 MHz Sweep 4063 ms (1000 pts)

- Number of hops over a period of 3 seconds =10 (see next plot).

s Agilent

Ref 15 dBm #Atten 30 dB
#Peak

LygHw

WL 352

S35
= 0l MJMR

2508k

£

Center 2.441 888 GHz Span © Hz
Fes BH 106 kHz #\VBH 380 kHz Sweep 3 5 (10BA pts)

Number of hops in the period specified in the requirements = (10 hops) x (31.6 s/ 3 s) =105.33 hops.
Averaging time of occupancy = 2.883 ms x 105.33 hops = 303.68 ms per 31.6 seconds.

Measurement uncertainty (%) <+0.01
Verdict: PASS
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Modulation: 8-DPSK

AT4

O,

WireLesS

a DEKRA company

1. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE 3-DH1.

- Tx-time per hop = 386 s (see next plot).
s Agilent

Ref 15 dBm

#HAtten 38 dB

0.85 dB

#Peak 1R

Log ?L—wvar+~1,—w

M L

LgRv

Wl 32

53 45

£Cf:
FTun

iy

Center 2.441 086 GHz
Res BH 1 MHz

#YBH 3 MHz

- Number of hops over a period of 1 second = 11 (see next plot).

Span @ Hz
Sweep 519 ps (10688 pts)

s Agilent

Ref 15 dBm

#HAtten 38 dB

#Peak

LgRv

Wl 32

53 45 J

£Cf:
50k MLﬁhﬁ L

88

L

%Mwm'w%

Center 2.441 086 GHz
Res BH 108 kHz

#BH 366 kHz

Number of hops in the period specified in the requirements = (11 hops) x (31.6 s/ 1 s) =347.6 hops.

Span @ Hz
Sweep 1 5 (10688 pts)

Averaging time of occupancy = 386 s x 347.6 hops = 134.17 ms per 31.6 seconds.

D DEKRA

Measurement uncertainty (%)

<+0.01

Verdict: PASS
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2. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE 3-DHS3.

- Tx-time per hop = 1.638 ms (see next plot).

- Agilent

a Mkl 1.638 ms

Fef 15 dBm #Atten 38 dB @.28 dE
*Peak 1R 1

Log R e 1 LN e L T L KWL R o

LaAw
Wl 32

$3 M8
AA
£(f

FTun

Center 2.441 988 GHz Span @ Hz
Res BH 1 MHz #VBH 3 MHz Sweep 2.331 ms (1060 pts)

- Number of hops over a period of 3 seconds = 17 (see next plot).

s Agilent

Ref 15 dBm #Atten 30 dB
#Peak

dB |
LgRw
HL 352
5305
AR
£ H‘j J I

2508k

a

Center 2.441 888 GHz Span © Hz
Fes BH 106 kHz #\VBH 380 kHz Sweep 3 5 (1000 pts)

Number of hops in the period specified in the requirements = (17 hops) x (31.6 s/ 3 s) = 179.06 hops.
Averaging time of occupancy = 1.638 ms x 179.06 hops = 293.31ms per 31.6 seconds.

Measurement uncertainty (%) <+0.01
Verdict: PASS
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3. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE 3-DH5.

- Tx-time per hop =2.887 ms (see next plot).

- Agilent

a Mkl 2.887 ms
Ref 15 dBm #Atten 30 dB 0,31 dB

#Pegk 1R
Log Q—»MWWWW«MM A A S S S

e 30

LaAw

H1 52

53 VS
o N
g0 [

FTun

Center 2.441 988 GHz Span @ Hz
Res BH 1 MHz #VBH 3 MHz Sweep 4063 ms (1000 pts)

- Number of hops over a period of 3 seconds = 11 (see next plot).

s Agilent

Ref 15 dBm #Atten 30 dB
#Peak

LaFv | | |M

5 0
AR L I

A PRI A1 L O A TY L7 ST AL LY

2508k

g_
S
z

Center 2.441 888 GHz Span © Hz
Fes BH 106 kHz #\VBH 380 kHz Sweep 3 5 (10BA pts)

Number of hops in the period specified in the requirements = (11 hops) x (31.6 s/ 3 s) = 115.86 hops.
Averaging time of occupancy = 2.887 ms x 115.86 hops =334.51 ms per 31.6 seconds.

Measurement uncertainty (%) <+0.01

Verdict: PASS
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D DEKRA

FCC Section 15.247 Subclause (b). Maximum peak output power and antenna gain

SPECIFICATION

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75 hopping

channels: 1 watt (30 dBm).

MAXIMUM OUTPUT POWER. See next plots.
Declared maximum antenna gain: -0.3 dBi.

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

power.

Modulation: GFSK

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
Maximum peak power (dBm) 10.60 10.94 8.91
Maximum EIRP power (dBm) 10.30 10.64 8.61
Measurement uncertainty (dB) <+0.78
Modulation: I11/4-DQPSK (2Mbps)
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
Maximum peak power (dBm) 10.66 11.00 8.94
Maximum EIRP power (dBm) 10.36 10.70 8.64
Measurement uncertainty (dB) <+0.78
Modulation: 8-DPSK (3Mbps)
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
Maximum peak power (dBm) 10.88 11.22 9.15
Maximum EIRP power (dBm) 10.58 10.92 8.85
Measurement uncertainty (dB) <+0.78

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)
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PEAK OUTPUT POWER (CONDUCTED).
Modulation: GFSK Lowest Channel: 2402 MHz.

Adgilent

Ref 15 dBm #Atten 30 dB

Mkrl 2.462 125 GHz
18.68 dBm

#Peak
Log ,HJFF——fF——-ﬁﬁ

LaRy

q l
s

It

53 FC

£
FTun

Swp

Center 2,402 Q88 GHz

Span 18 MHz

#Res BH 2 MHz #WEBH & MH=z Sweep 1066 ms (1000 pts)

Modulation: GFSK Middle Channel; 2441 MHz.

# Agilent

Ref 15 dBm #Atten 30 dB

Mkrl 2.448 935 GHz
18.94 dBm

#Peak !#ﬂd_’d___h‘ﬁh
Log 1

LgRAv
Vi sz

53 FC

£t
FTun

Swp

Center 2.441 086 GHz

Span 16 MHz

#Res BH 2 MHz #VBH & MHz Sweep 1066 ms (1808 pts)_
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PEAK OUTPUT POWER (CONDUCTED).
Modulation: GFSK Highest Channel: 2480 MHz.

Adgilent

Ref 15 dBm #Atten 30 dB

Mkrl 2.4¥3 865 GHz
.91 dBm

#Peak 1

Offst
6.48 /;//
dB

LaRy
V1 sz

53 FC

£
FTun

Swp

Center 2,450 Q@8 GHz

Span 18 MHz

#Res BH 2 MHz #WEBH & MH=z Sweep 1066 ms (1000 pts)

Modulation: I1/4-DQPSK Lowest Channel: 2402 MHz

# Agilent

Ref 15 dBm #Atten 30 dB

Mkrl 2.462 125 GHz
18.66 dBm

#Peak
Log #,f——r——ﬁ?—huhhm

LaA
anv ” ||||H|

V1 %2

53 FC

£t
FTun

Swp

Center 2,402 086 GHz

Span 16 MHz

#Res BH 2 MHz #VBH & MHz Sweep 1066 ms (1808 pts)_
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PEAK OUTPUT POWER (CONDUCTED)
Modulation: T1/4-DQPSK Middle Channel: 2441 MHz.

Adgilent

Mkrl 2.441 675 GHz

Ref 15 dBm #Atten 30 dB 11.88 dBm
#Peak

Log ,Hﬂdf—”—f““~==aﬁ

18

dB/

Offst
6.43 //’/
dB

LaRy I
V1 sz

53 FC

£
FTun

Swp

Center 2,441 088 GHz

Span 18 MHz

#Res BH 2 MHz #WEBH & MH=z Sweep 1066 ms (1000 pts)

Modulation: I1/4-DQPSK Highest Channel: 2480 MHz.

# Agilent

Ref 15 dBm #Atten 30 dB

Mkrl 2.4739 915 GHz
8.94 dBm

#Peak 1

LgRAv
Vi sz

53 FC

£t
FTun

Swp

Center 2,480 086 GHz

Span 16 MHz

#Res BH 2 MHz #VBH & MHz Sweep 1066 ms (1808 pts)_

Report No: (NIE)
51746RRF.001 Page 70 of 179

2017-03-13



AT4 wireless, S.A.U. {

Parque Tecnoldgico de Andalucia, “97
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WireLess
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

PEAK OUTPUT POWER (CONDUCTED).
Modulation: 8-DPSK Lowest Channel: 2402 MHz

Adgilent

Ref 15 dBm #Atten 30 dB

Mkrl 2.461 995 GHz
18.88 dBm

#Peak aﬂ,,d——ii—ﬁ—_q%ﬂ
Log 1

AN

e
o [T

V1 sz

53 FC

£
FTun

Swp

Center 2,402 Q88 GHz

Span 18 MHz

#Res BH 2 MHz #WEBH & MH=z Sweep 1066 ms (1000 pts)

Modulation: 8-DPSK Middle Channel; 2441 MHz.

# Agilent

Ref 15 dBm #Atten 30 dB

Mkrl 2.448 985 GHz
11.22 dBm

#Peak !ﬂ,dg_ih_uhhﬂ‘
Log 1

LgRAv
Vi sz

53 FC

£t
FTun

Swp

Center 2.441 086 GHz

#Res BH 2 MHz #VBH & MHz Sweep 1066 ms (1808 pts)_

Span 16 MHz
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PEAK OUTPUT POWER (CONDUCTED).
Modulation: 8-DPSK Highest Channel: 2480 MHz.

Adgilent

Mkrl 2.480 885 GHz

Ref 15 dBm #Atten 30 dB 915 dBm
#Peak i

Log ,ﬂffpfg‘“==~%

18

dB/

Offst
6.48 /////
dB

LaRy

V1 sz
53 FC

£
FTun
Swp

Center 2,450 Q@8 GHz Span 18 MHz
#Res BH 2 MHz #WEBH & MH=z Sweep 1066 ms (1000 pts)
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FCC Section 15.247 Subclause (d) . Band-edge compliance of conducted emissions (Transmitter)

SPECIFICATION
Emissions outside the frequency band in which the intentional radiator is operating shall be at least 20dB below the
highest level of the desired power.

RESULTS:
Modulation: GFSK

1. LOW FREQUENCY SECTION 2402 MHz (HOPPING OFF). See next plot.

3 Agilent

a Mkrl 2387 MHz

Ref 15 dBm #Atten 30 dB 54.29 dB
#Peak

FTun
Swp
Start 2,390 0A0 GHz Stop 2.405 008 GHz
#Res BW 168 kHz #VBH 306 kHz Sweep 1,465 ms (1088 pts)

Verdict: PASS
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2. HIGH FREQUENCY SECTION 2480 MHz (HOPPING OFF). See next plot.

5 Agilent

a Mkrl 3.694 MHz

Ref 15 dBm #Htten 30 dB -55.43 dB
#Peak iR

Log IQ\

J N

o™ i I

£t ! B LTS | PP

FTun

Svip

Start 2.475 808 GHz Stop 2.438 888 GHz
#Res BH 108 kHz #BH 308 kHz Sweep 1465 ms (1000 prs)

Verdict: PASS

3. LOW FREQUENCY SECTION (HOPPING ON). See next plot.

¥ Agilent

a Mkrl 4,189 MHz
Ref 15 dBm #Atten 30 dB 55.67 dB

#Peak
Wy A

AYAVAY

¥

=_
=
[
M2
e
=

()
(%)
T
Ealen]
=
—
=
<
—_

, Y R
£ v WL W W P it ot IERLCY LY o
FTun
Swp
Start 2,390 800 GHz Stop 2.405 008 GHz
#Res BW 168 kHz #UBH 388 kHz Sweep 1.465 ms (1000 pts)

Verdict: PASS
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4. HIGH FREQUENCY SECTION (HOPPING ON). See next plot.

= Agilent

a Mkrl 8.383 MHz

Ref 15 «Bm #Atten 30 dB -62.36 dB
#Peak iR

A "
A VAUAVIVATaY

Dl \
-11.8

i ir

(e ]
(£ %]
-
[
[

AA 1 q .
£h: et oaocpied Ui ot

Start 2.475 668 GHz Stop 2,490 B89 GHz
#Res BH 100 kHz #\VBH 300 kHz Sweep 1.465 ms (1808 pts)_

Verdict: PASS

Measurement uncertainty (dB) <+0.78
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Modulation: I1/4-DQPSK
1. LOW FREQUENCY SECTION 2402 MHz (HOPPING OFF). See next plot.

Adgilent

& Mkrl 1.997 MHz

Ref 15 dBm #Atten 30 dB 5345 dB
#Peak

=

(]

]
Ben
L
f’__/

$3 FC e T,
AR T

0 K PP ML I W NP VWP T L L

FTun

Swp

Start 2,390 988 GHz Stop 2,405 009 GHz

#Res BH 100 kHz #VBH 308 kHz Sweep 1.465 ms (1000 pts)

Verdict: PASS

2. HIGH FREQUENCY SECTION 2480 MHz (HOPPING OFF). See next plot.

Agilent

a Mkrl 3.769 MHz

Ref 15 dBm #Atten 30 dB -56.65 dB
#Peak

iR
19 Mﬁ“
3

]

2 I

[ ]
-
—+
wm
—+
—_—

$3 FC ™ 5

I 2. ,
£ A ettt ol o A Pt
FTun
Swp
Start 2.475 988 GHz Stop 2,499 009 GHz
#Res BH 100 kHz #VBH 308 kHz Sweep 1.465 ms (1000 pts)

Verdict: PASS
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3. LOW FREQUENCY SECTION (HOPPING ON). See next plot.

5 Agilent

a Mkrl 2.482 MHz

Ref 15 «Bm #Atten 30 B 53.03 dB
#Peak 1

Log ol
lo (4 v “W“"‘Wi

83 FC M
AR i iy " " wrp\}‘tw'l"u ﬂ{l

E0E 1 L] PenPinliucriod hoiadd Wb ] il UL

Start 2,390 608 GHz Stop 2.485 880 GHz
#Res BH 100 kHz #\VBH 300 kHz Sweep 1.465 ms (1808 pts)_

Verdict: PASS
4. HIGH FREQUENCY SECTION (HOPPING ON). See next plot.

5 Agilent

a Mkrl 8.378 MHz

Ref 15 dBm #Atten 30 dB -57.84 dB
#Peak T

Log |ﬁ i
i, [y b ey

Offst \

W
£ R (R ik ver e ey ) e brfned | il

Start 2.475 668 GHz Stop 2,490 B89 GHz
#Res BH 100 kHz #\VBH 300 kHz Sweep 1.465 ms (1808 pts)_

Verdict: PASS

Measurement uncertainty (dB) <+0.78
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Modulation: 8-DPSK
1. LOW FREQUENCY SECTION 2402 MHz (HOPPING OFF). See next plot.

Adgilent

a Mkrl 2.282 MHz

Ref 15 dBm #Atten 30 dB 52.34 dB
#Peak

53 FC e Ty
AR e

204 M WP B PRV VPV TSN Sl

FTun

Swp

Start 2,390 988 GHz Stop 2,405 009 GHz

#Res BH 100 kHz #VBH 308 kHz Sweep 1.465 ms (1000 pts)

Verdict: PASS

2. HIGH FREQUENCY SECTION 2480 MHz (HOPPING OFF). See next plot.

Agilent

a Mkrl 3.393 MHz

Ref 15 dBm #Atten 30 dB -56.11 dB
#Peak

A:;
i &
|

|

dBm rJ
LaAw i ik

1=
—_—
[¥%]
=N
—

53 FC ™ i b
At NG
£ifn R ST TR
FTun
Swp
Start 2.475 988 GHz Stop 2,499 009 GHz
#Res BH 100 kHz #VBH 308 kHz Sweep 1.465 ms (1000 pts)

Verdict: PASS
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3. LOW FREQUENCY SECTION (HOPPING ON). See next plot.

5 Agilent

a Mkrl 4.279 MHz
Ref 15 dBm #Atten 30 dB 52.35 dB

#Peak 1
Log 43L ] J'f\ﬁ M

83 FC W“N
AR n ) I Aﬂ I[‘lﬂ m'l.ﬁ‘ I

PO W1 YL Wi mvap Lweye e v i e

FTun
Swp
Start 2.396 006 GHz Stop 2.485 BOA GHz
#Res BH 100 kHz #\VBH 300 kHz Sweep 1.465 ms (1808 pts)_

Verdict: PASS

4. HIGH FREQUENCY SECTION (HOPPING ON). See next plot.

# Agilent

a Mkrl 8,769 MHz
Ref 15 dBm #Atten 30 dB -5&.13 4B
#Peak T

T R A
\

dB I

Dl ]
-13.4

dBm \
LaRy W

Mg gl Pl | T L

Start 2.475 668 GHz Stop 2,490 B89 GHz
#Res BH 100 kHz #\VBH 300 kHz Sweep 1.465 ms (1808 pts)_

Verdict: PASS

Measurement uncertainty (dB) <+0.78
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FCC Section 15.247 Subclause (d). 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 20dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power.

RESULTS:

All peaks are more than 20 dB below the limit.

Modulation: GFSK

1. LOWEST CHANNEL (2402 MHz): 30 MHz-25 GHz (see next plot).

# Agilent

Ref 15 dBm #Atten 30 4B
#Peak

Start 38 MHz Stop 25.008 GHz
#Res BH 100 kHz #VBH 308 kHz Sweep 2.387 5 (8192 pts)

Note: The peak above the limit is the carrier frequency.
Verdict: PASS
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2. MIDDLE CHANNEL (2441 MHz): 30 MHz-25 GHz (see next plot).

5 Agilent

Ref 15 dBm #Atten 30 dB

#Peak

53 FC
AR
£

Start 36 MHz
#Res B 108 kHz

#YBH 300 kHz

Note: The peak above the limit is the carrier frequency.

Verdict: PASS

Stop 25.880 GHz
Sweep 2.387 5 (8132 pts)_

3. HIGH CHANNEL (2480 MHz): 30 MHz-25 GHz (see next plot).

#5 Agilent

Ref 15 dBm #Atten 30 dB

#Peak

53 FC
AR
AN

Start 38 MHz
#Res BW 108 kHz

#YBH 300 kHz

Note: The peak above the limit is the carrier frequency.

Verdict: PASS

Stop 25,000 GHz
Sweep 2,387 5 (8192 pts)

Measurement uncertainty (dB)

<+2.03
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Modulation: I1/4-DQPSK
1. LOWEST CHANNEL (2402 MHz): 30 MHz-25 GHz (see next plot).

Adgilent

Ref 15 dBm #Atten 30 dB
#Peak

53 FC

AR |
£
FTun

Start 38 MHz Stop 25.008 GHz
#Res BH 100 kHz #VBH 308 kHz Sweep 2.387 5 (8192 pts)

Note: The peak above the limit is the carrier frequency.

Verdict: PASS

2. MIDDLE CHANNEL (2441 MHz): 30 MHz-25 GHz (see next plot).

# Agilent

Ref 15 dBm #Atten 30 dB
#Peak

53 FC
AR
£

Start 30 MHz Stop 25.008 GHz
#Res B 108 kHz #UBH 300 kHz Sweep 2,387 5 (81932 pts)_

Note: The peak above the limit is the carrier frequency.

Verdict; PASS
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3. HIGH CHANNEL (2480 MHz): 30 MHz-25 GHz (see next plot).

5 Agilent

Ref 15 «Bm #Atten 30 B
#Peak

Start 30 MHz Stop 25.008 GHz
#Res B 108 kHz #UBH 300 kHz Sweep 2,387 5 (81932 pts)_

Note: The peak above the limit is the carrier frequency.

Verdict: PASS

Measurement uncertainty (dB) <+2.03
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Modulation: 8-DPSK
1. LOWEST CHANNEL (2402 MHz): 30 MHz-25 GHz (see next plot).

= Agilent

Ref 15

dBm #Atten 30 dB

#Peak

53 FC
AA |
AN

FTun
Swp
Start 38 MHz Stop 25.008 GHz
#Res BH 100 kHz #VBH 308 kHz Sweep 2.387 5 (8192 pts)

Note: The peak above the limit is the carrier frequency.

Verdict: PASS

2. MIDDLE CHANNEL (2441 MHz): 30 MHz-25 GHz (see next plot).

A

Ref 15

gilent

dBm #HAtten 38 dB

#Peak

W‘W

Start 38 MHz Stop 25.008 GHz
#Res BH 100 kHz #VBH 308 kHz Sweep 2.387 5 (8192 pts)

Note: The peak above the limit is the carrier frequency.

Verdict; PASS

AT4.@ D DEKRA
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3. HIGH CHANNEL (2480 MHz): 30 MHz-25 GHz (see next plot).

Agilent

Ref 15 dBm #Atten 30 dB

#Peak

53 FC
AR
£

Start 36 MHz
#Res B 108 kHz

#YBH 300 kHz

Note: The peak above the limit is the carrier frequency.

Verdict: PASS

Stop 25.880 GHz
Sweep 2.387 5 (8132 pts)_

Measurement uncertainty (dB)

<+2.03
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D DEKRA

FCC Section 15.247 Subclause (d). Emission limitations radiated (Transmitter)
SPECIFICATION

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 (pV/m) Field strength Measurement
(MH2z) (dBuv/m) 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 - 25000 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 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-25 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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D DEKRA

Frequency range 30 MHz-1000 MHz.

Note: The spurious emissions below 1 GHz do not depend on either the operating channel or the modulation
mode selected in the EUT.

Spurious signals closest to the limit

Spurious frequency Polarization Detector Emission Level Measurement
(MH2z) (dBuv/m) Uncertainty (dB)
57.127 v QuasiPeak 2538 +3.88

Frequency range 1 GHz-25 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 (see next plots).

Modulation: GFSK

1. CHANNEL: LOWEST (2402 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(GH2) (dBuv/m) Uncertainty (dB)
7.20625 Vi Peak 41.89 +487
9.67875 Vv Peak 51.10 +487
2. CHANNEL: MIDDLE (2441 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBpVv/m) Uncertainty (dB)
7.32775 Y, e 42,62 +4.87
3. CHANNEL: HIGHEST (2480 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBpVv/m) Uncertainty (dB)
2.48369 H Peak 52.04 +487
7.43975 Vv Peak 43.97 +487
Verdict: PASS
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Modulation: I1/4-DQPSK

1. CHANNEL: LOWEST (2402 MHz).

No radiated spurious signals were detected at less than 20 dB respect to the limit.

2. CHANNEL: MIDDLE (2441 MHz).

No radiated spurious signals were detected at less than 20 dB respect to the limit.

3. CHANNEL: HIGHEST (2480 MHz).

D DEKRA

Spurious frequency Polarization Detector Emission Level Measurement
(GHz2) (dBuv/m) Uncertainty (dB)
2.48354 H Peak 50.94 +487
Verdict: PASS
Modulation: 8-DPSK
1. CHANNEL: LOWEST (2402 MHz).
No radiated spurious signals were detected at less than 20 dB respect to the limit.
2. CHANNEL: MIDDLE (2441 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz2) (dBuv/m) Uncertainty (dB)
9.67875 Vi Peak 49.22 +487
3. CHANNEL: HIGHEST (2480 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBpVv/m) Uncertainty (dB)
9.91975 vV Peak 48.14 +487
Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.

RBW 100 kHz
VBW 300 kHz

Ref 70 dBuv/m Att 0 dB SWT 125 ms
70

60

50

FCC15

4

F-10

F-20

-30

Start 30 MHz 97 MHz/ Stop 1 GHz

(This plot is valid for all three channels and all modulation modes).
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FREQUENCY RANGE 1 GHz to 3 GHz.
Modulation: GFSK
CHANNEL.: Lowest (2402 MHz).

MultiView

Spectrum

Ref Level 80.00 dBuv,/m
Att
TDF
1 Frequency Sweep

0dB = SWT 15

70 denv/m

H1 74.000 dBpv/m

AT-

O B DEKRA

a DEKRA company

RBW 1 MHz

VBW 3 MHz Mode Auto Sweep

60 dBpv/mr

S0 dBpv/mr

Hz2 54.000

dBpv/mr

O dBpW M

20 dBpv/m:

10 dBpv/m:

0 dBp/,

-10 dBpv/m:

1.0 GHz

30000 pts

200.0 MHz/

Note: The peak shown in the plot above the limits is the carrier frequency.

CHANNEL: Middle (2441 MHz).

MultiView

Att
TDF

Spectrum

Ref Level 80.00 dBpv/m
0dB SWT 1s

1 Frequency Sweep

70 dBpv/mr

H1 74.000 depv/m

3.0 GHz

RBW 1 MHz

VBW 3 MHz Mode Auto Sweep

60 dBpv/m:

S0 dBpV/m:

H2 54.000

B i

L
0 dBpV/m

20 dBpv/m

10 depv/m

0 dBpm

-10 dBpv/m;

1.0 GHz

30000 pts

200.0 MHz /

Note: The peak shown in the plot above the limits is the carrier frequency.

3.0 GHz

Report No: (NIE)
51746RRF.001

Page 90 of 179

2017-03-13



AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia,

N DEKRA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espaia ,4 9 >

www.atdwireless.com - C.I.LF. A29 507 456

CHANNEL.: Highest (2480 MHz).

MultiView Spectrum

Ref Level 80.00 dBuv,/m

Att 0dB = SWT 13
TDF
1 Frequency Sweep

H1 74.000 dBpv/m

WireLeSS
a DEKRA company

RBW 1 MHz
VBW 3 MHz Mode Auto Sweep

70 denv/m

60 dBpv/mr

H2 54,000 dep/mr

S0 dBpv/mr

30'?§'uv/rv: ‘

20 dBpv/m:

10 dBpv/m:

0 dBp/,

-10 dBpv/m:

1.0 GHz

30000 pts 200.0 MHz / 3.0 GHz

Note: The peak shown in the plot above the limits is the carrier frequency.

Modulation: I1/4-DQPSK

CHANNEL: Lowest (2402 MHz).

MultiView Spectrum

Ref Level 80.00 dBuv/m

Att 0dB = SWT 13
TOF
1 Frequency Sweep

H1 74.000 dBpy/m

RBW 1 MHz
VBW 3 MHz Mode Auto Sweep

70 dBpv/m

60 dBpv/mr

H2 54,000 dBpt/mr

S0 dBpv/mr

30 EBuV/‘m

20 dBpv/m:

10 dBpv/m:

0 dBp/,

-10 dBpv/m:

1.0 GHz

30000 pts 200.0 MHz / 3.0 GHz

Note: The peak shown in the plot above the limits is the carrier frequency.
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CHANNEL: Middle (2441 MHz).

MultiView

Spectrum

Ref Level 80.00 dBuv,/m
Att
TDF
1 Frequency Sweep

0dB = SWT 15

70 denv/m

H1 74.000 dBpv/m

AT-

N6,

WireLesS

a DEKRA company

RBW 1 MHz

VBW 3 MHz Mode Auto Sweep

60 dBpv/mr

S0 dBpv/mr

H2 54,000 dep/mr

HVA

20 dBpv/m:

10 dBpv/m:

0 dBp/,

-10 dBpv/m:

1.0 GHz

Note: The peak shown in the plot above the limits is the carrier frequency.

CHANNEL: Highest (2480 MHz).

MultiView

Ref Level 80.00 dBuv/m
Att
TOF
1 Frequency Sweep

Spectrum

30000 pts

200.0 MHz/

3.0 GHz

0dB = SWT 15

70 dBpv/m

H1 74.000 dBpy/m

RBW 1 MHz

VBW 3 MHz Mode Auto Sweep

60 dBpv/mr

S0 dBpv/mr

H2 54,000 dBpt/mr

o

20 dBpv/m:

10 dBpv/m:

0 dBp/,

-10 dBpv/m:

1.0 GHz

30000 pts

200.0 MHz/

Note: The peak shown in the plot above the limits is the carrier frequency.

3.0 GHz
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Modulation: 8-DPSK
CHANNEL.: Lowest (2402 MHz).

MultiView Spectrum D
Ref Level 80.00 dBpv/m RBW 1 MHz

Att 0dB = SWT 1s @ VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 depv/m

70 dBpv/mr

60 dBpv/m:

HZ2 54.000 dBpr//r

S0 dBpV/m:

WMMHW“M — 'L ".' —

" "

20 dBpv/mr

10 depv/m:

0 depifm

-10 dBpv/m:

1.0 GHz 30000 pts 200.0 MHz /

3.0 GHz

Note: The peak shown in the plot above the limits is the carrier frequency.

CHANNEL: Middle (2441 MHz).

MultiView Spectrum D
Ref Level 80.00 dBuv/m RBW 1 MHz

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

1 Frequency Sweep

H1 74.000 dBpy/m

70 dBpv/m

60 dBpv/mr

H2 54,000 dBpt/mr

S0 dBpv/mr

20 dBpv/m:

10 dBpv/m:

0 dBp/,

-10 dBpv/m:

1.0 GHz 30000 pts 200.0 MHz / 3.0 GHz

Note: The peak shown in the plot above the limits is the carrier frequency.
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CHANNEL.: Highest (2480 MHz).

MultiView Spectrum D

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 dBpv/m

70 denv/m

60 dBpv/mr

H2 54,000 dep/mr

S0 dBpv/mr

ot

20 dBpv/m:

10 dBpv/m:

0 dBp/,

-10 dBpv/m:

1.0 GHz 30000 pts 200.0 MHz / 3.0 GHz

Note: The peak shown in the plot above the limits is the carrier frequency.
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FREQUENCY RANGE 3 GHz to 18 GHz.
Modulation: GFSK

CHANNEL: Lowest (2402 MHz).

MultiView Spectrum D

Ref Level 80.00 dBuv/m RBW 1 MHz
Att 0dB & SWT 1s & VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74,000 dBpw/r
70 depvfm
60 dBpi/m
H2 54.000 dBpv/rin
S0 dBpiy/m

40 dBpw/m

Hifm

10 dBpv/m:

0 dBpw/m

-10 depvim

3.0 GHz

30000 pts 1.5 GHz/

18.0 GHz

CHANNEL: Middle (2441 MHz).

MultiView Spectrum D
Ref Level 80.00 dBuv/m RBW 1 MHz

Att 0dB & SWT 15 & ¥YBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74,000 dBpw/r
70 depvfm
60 dBpi/m ﬂ
H2 54.000 dBpv/rin i
S50 dBpiy/m it

40 dBpw/m

10 depifm

0 dBPW/m

-10 depv/m

3.0 GHz

30000 pts 1.5 GHz/ 18.0 GHz
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CHANNEL.: Highest (2480 MHz).

AT4©

a DEKRA company

D DEKRA

1 Frequency Sweep

H1 74,000 dBpw/r

MultiView Spectrum

Ref Level 80.00 dBuv/m RBW 1 MHz

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

70 depwim

60 dBpi/m

H2 54.000 dBp,

S0 dBpiy/m

40 dBpw/m

- -

10 dBpv/m:

0 dBpw/m

-10 depvim

3.0 GHz

Modulation: I1/4-DQPSK

30000 pts

CHANNEL.: Lowest (2402 MHz).

1 Frequency Sweep

H1 74.000 dBpvr

1.5 GHz/

18.0 GHz

MultiView Spectrum

Ref Level 80.00 dBuv/m RBW 1 MHz

Att 0de @ SWT 15 @ VBW 3 MHz Mode &uto Sweep
TOF

70 dBpii/m

60 depv/m

H2 54,000 dBpv/m

S0 dBpv/m

40 dBpiy/m

10 depv/m

0 dBy!

-10 dBpv/m

3.0 GHz

30000 pts

1.5 GHz/

18.0 GHz
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CHANNEL: Middle (2441 MHz).

MultiView Spectrum D

Ref Level 80.00 dBuv/m RBW 1 MHz
Att 0de @ SWT 15 @ VBW 3 MHz Mode &uto Sweep
TDF

1 Frequency Sweep

H1 74.000 dBpv/r

70 dBpii/m

60 depv/m

HZ 54,000 dBuvim

S0 dBpv/m

40 dBpiy/m

10 depv/m

0 dBy!

-10 dBpv/m

3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz

CHANNEL: Highest (2480 MHz).

MultiView Spectrum D

Ref Level 80.00 dBuv/m RBW 1 MHz

Att 0de @ SWT 1s © VBW 3 MHz Mode Auto Sweep
TOF
1 Frequency Sweep

H1 74,000 dBpv/m
70 dBpii/m
60 dBpii/m
H2 54,000 dBpv/m
S50 dBpiy/m
40 dBpv/m PR M “W T
P MM

10 depifm
0 dBPW/m
-10 dBpv/m
3.0GHz 30000 pts 1.5 GHz/ 18.0 GHz
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Modulation: 8-DPSK
CHANNEL.: Lowest (2402 MHz).

MultiView Spectrum D

Ref Level 80.00 dBuv/m RBW 1 MHz
Att 0de @ SWT 15 @ VBW 3 MHz Mode &uto Sweep
TDF

1 Frequency Sweep

H1 74.000 dBpv/r

70 dBpii/m

60 depv/m

HZ 54,000 dBuvim "

S0 dBpv/m

40 dBpiy/m

M PR T Ty
pmerm ot i )

10 depv/m

0 dBy!

-10 dBpv/m

3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz

CHANNEL: Middle (2441 MHz).

Multiview Spectrum D

Ref Level 80.00 dBpv/m RBW 1 MHz
Att 0dB = SWT 1s @ VBW 3 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

H1 74.000 dBpyinm
70 dBpv/mr

60 dBpv/m:

HZ2 54.000 dBpv//mr

50 dBpv/m:

40 dBuv/m

10 depv/m:

0 depvm

-10 dBuvym

3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz
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CHANNEL.: Highest (2480 MHz).

MultiView

Spectrum

Ref Level 80.00 dBuv,/m
Att
TDF

1 Frequency Sweep

0dB = SWT 15

AT4@

WireLeSS
a DEKRA company

D DEKRA

RBW 1 MHz

VBW 3 MHz Mode Auto Sweep

70 denv/m

H1 74.000 dBpv/m

60 dBpv/mr

S0 dBpv/mr

Hz2 54.000

dBpv/mr

40 dBpv/mr

W

10 dBpv/m:

0 dBp/,

-10 dBpv/m:

3.0 GHz

30000 pts

1.5 GHz/

18.0 GHz
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FREQUENCY RANGE 18 GHz to 26 GHz.

MultiView | Spectrum
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 dev/m
70 dBpv/m:
&0 dBpv/m
H2 54.000 dBL/mr
SO dBuv/m
40 dBpv/mr N wl I W
30 dBpvym Wm
Py o g e I bt - e e
20 dBpv/mr
10 dBpv/m:
0 dBpv/,
-10 dBpv/m:
18.0 GHz 30000 pts 800.0 MHH 26.0 GHz
— — E—

(This plot is valid for all three channels and all modulation modes).
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FREQUENCY RANGE 2.31 GHz to 2.39 GHz. (RESTRICTED BAND)
CHANNEL: Lowest
Modulation: GFSK

MultiView Spectrum D

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 dBpv/m

70 denv/m

60 dBpv/mr

Hz2 54.000 ‘\:lBuV mr

S0 dBpv/mr

40 dBpv/mr

30 depv/m

20 dBpv/m:

10 dBpv/m:

0 dBp/,

-10 dBpv/m:

2.31 GHz 30000 pts 8.0 MHz/ 2.39 GHz

Modulation: I1/4-DQPSK

MultiView Spectrum D

Ref Level 80.00 dBpv/m RBW 1 MHz
Att 0dB = SWT 1s @ VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 depv/m
70 dBpv/mr

60 dBpv/m:

HZ2 54.000 dBpr//r

S0 dBpV/m:

40 dBu/m:

30 dBpv/m:

20 dBpv/m

10 depv/m

0 dBpm

-10 dBpv/m;

2.31 GHz 30000 pts 8.0 MHz/ 2.39 GHz
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Modulation: 8-DPSK

Ref Level 80.00 dBuv,/m
Att 0dB = SWT 13
TDF
1 Frequency Sweep

H1 74.000 dBpv/m

MultiView Spectrum

AT4@

WireLeSS
a DEKRA company

D DEKRA

RBW 1 MHz
VBW 3 MHz

Mode Auto Sweep

70 denv/m

60 dBpv/mr

Hz2 54.000 ‘\:lBuV mr

S0 dBpv/mr

40 dBpv/mr

30 depv/m

20 dBpv/m:

10 dBpv/m:

0 dBp/,

-10 dBpv/m:

2.31 GHz

CHANNEL: Middle
Modulation: GFSK

MultiView Spectrum
Ref Level 80.00 dBpv/m

TDF
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FREQUENCY RANGE 2.4835 GHz to 2.5 GHz. (RESTRICTED BAND)
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Modulation: 8-DPSK
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Appendix C — Test result “WiFi 2.4 GHz

(802.11b/g/n20/n40)”
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TEST CONDITIONS
Power supply (V):
Vnom = 4.2 Vdc
Vinax = N/A
Vinin = N/A

The subscripts nom, min and max indicate voltage test conditions (nominal, minimum and maximum respectively,
as declared by the applicant).

Type of power supply = DC Voltage from rechargeable battery
Type of antenna = PIFA antenna 2400-2500MHz (-0.3dBi).

TEST FREQUENCIES:

For WiFi 802.11b/g/n20:

Lowest channel (1): 2412 MHz
Middle channel (6): 2437 MHz
Highest channel (11): 2462 MHz
For WiFi 802.11n40:

Lowest channel (3): 2422 MHz
Middle channel (6): 2437 MHz
Highest channel (9): 2452 MHz

The test set-up was made in accordance to the general provisions of FCC DTS Measurement 558074 D01 DTS
Meas Guidance v03r05 dated 04/08/2016.

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)
802.11b 18
802.11g 17
802.11n20 17
802.11n40 17

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

The data rates of 1Mb/s for 802.11b, 6.5Mb/s for 802.11g, MSCO for 802.11n20, MSCO0 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.
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CONDUCTED MEASUREMENTS

The equipment under test was set up in a shielded room and it is directly 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 1m 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 1.5 meter 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

ANECHOIC CHAMBER

360°Rotating
Table

Measuring
Antenna

‘ ‘ | 3 mdistance

‘ e

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

Spectrum analyser

Shielded Control RoomFor
Radiated Measurements

Radiated measurements setup f > 1 GHz

VWAWWWWWWWWWWVNY

Preamplifier Hom antenna

EUT

\ s B
1 m distance

i

Shielded control room for
Spectrum .
radiated measurements
analyser
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D DEKRA

RESULTS

(see next plots)

Occupied Bandwidth

Mode B
Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
99% bandwidth (MHz) 13.224 13.264 13.275
-26 dBc bandwidth (MHz) 17.120 17.110 17.165
Measurement uncertainty (kHz) <+50
Mode G
Lowest frequency | Middle frequency | Highest frequency

2412 MHz 2437 MHz 2462 MHz

99% bandwidth (MHz) 18.110 18.143 18.136

-26 dBc bandwidth (MHz) 23.762 23.881 23.690

Measurement uncertainty (kHz) <+50
Mode N20
Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
99% bandwidth (MHz) 18.095 18.095 18.136
-26 dBc bandwidth (MHz) 23.435 23.754 23.554
Measurement uncertainty (kHz) <+50
Mode N40
Lowest frequency | Middle frequency | Highest frequency
2422 MHz 2437 MHz 2452 MHz

99% bandwidth (MHz) 36.288 36.238 36.227

-26 dBc bandwidth (MHz) 44.407 44.842 44.234
Measurement uncertainty (kHz) <+100
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Mode B
Lowest Channel

3 Agilent

Ref 28 dBm #Atten 30 4B
#Peak

o A I [ AR
dB/ s W
- ",

=
=
Q0
o e

Faibs

SIS sl

LagAw

Ml 352
Center 2.412 8B GHz Span 38 MHz
#Res BH 300 kHz #BH 1 MHz Sweep 1066 ms (1008 pts)

Occupied Bandwidth Occ BH % PWr  99.80 ¥
13.2238 MHz x dB  -26.00 dB

Transmit Fre¢g Error  35.9391 kHz
% dB Bandwuidth 17.128 MHz

Middle Channel

3 Agilent

Ref 28 dBm #Atten 30 4B
#Peak

T PJVWW j”W‘u’\zm
B/ R A
7 n,

N
Y "

LagAw

Ml 352
Center 2.437 BB GHz Span 38 MHz
#Res BH 300 kHz #BH 1 MHz Sweep 1066 ms (1008 pts)

Occupied Bandwidth Occ BH % PWr  99.80 ¥
13.2639 MHz x dB  -26.00 dB

Transmit Fre¢ Error  -10.923 kHz
% dB Bandwuidth 17.118 MHz
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Highest channel

3 Agilent
Ref 28 dBm #Atten 30 4B
#Peak
Log YAV AY AN ALV AT P
T s ) Mg,
4B/ A R,
Offst
2.43 > bt i
4B
"y o z‘JNw k\f\_h\r\
L‘u.d"
LagAw
Ml 352
Center 2,462 BB GHz Span 38 MHz
#Res BH 300 kHz #BH 1 MHz Sweep 1066 ms (1008 pts)
Occupied Bandwidth Occ BH % PWr  99.80 ¥
13.2749 MHz ¥ dB -26.08 dB

Transmit Freg Error  -4.397 kHz
% dB Bandwuidth 17.165 MHz

Mode G
Lowest Channel

3 Agilent

Ref 28 dBm Atten 30 dB
#Peak

Lng WMWWWWM

8.48 WM ‘Mﬁm

LeAw

Ml s2
Center 2.412 88 GHz Span 38 MHz
#Res BW 308 kHz #YBH 3 MHz Sweep 1066 ms (1080 pts)

Occupied Bandwidth Occ BH % Pur  99.00 ¥
18.1100 MHz x dB -26.00 dB

Transmit Freq Error  34.269 kHz
% dB Bandwuidth 23.762 MH=z
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Middle Channel

3 Agilent

WireLesS

AT4@ D DEKRA

a DEKRA company

Ref 28 dBm

Atten 30 dB

#Peak

LagAw

Ml 52

Center 2.437 B8 GHz
#Res BH 300 kHz

#YBH 3 MHz

Occupied Bandwidth
18.1428 MHz

Transmit Fre¢ Error

% JB Bandwidth

26.322 kHz
23.881 MHz

Span 38 MHz
Sweep 1066 ms (1008 pts)

Occ BH % Pwr 99.68 ¥
®xdB -26.00 4B

Highest channel

3 Agilent

Ref 28 dBm

Atten 30 dB

#Peak

]

'Y |

rw"m

LagAw

Ml 52

Center 2.462 B8 GHz
#Res BH 300 kHz

#YBH 3 MHz

Occupied Bandwidth
18.1353 MHz

Transmit Fre¢ Error

% JB Bandwidth

-3.578 kHz
23.698 MHz

Span 38 MHz
Sweep 1066 ms (1008 pts)

Occ BH % Pwr 99.68 ¥
®xdB -26.00 4B
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Mode N20

Lowest Channel

3 Agilent

Ref 28 dBm Atten 30 dB
#Peak

LDQ MWMWWM)

LagAw

Ml 352
Center 2.412 880 GHz Span 38 MHz
#Res BH 300 kHz #\BH 3 MHz Sweep 1066 ms (1008 pts)

Occupied Bandwidth Occ BH % PWr  99.80 ¥

18.89951 MHz % dB -26.00 dB

Transmit Fre¢ Error  34.854 kHz
% dB Bandwuidth 23.435 MHz

Middle Channel

3 Agilent

Ref 28 dBm Atten 30 dB
#Peak

Log SR AR PP IR YU S o

LagAw

Ml 352
Center 2.437 BB GHz Span 38 MHz
#Res BH 300 kHz #\BH 3 MHz Sweep 1066 ms (1008 pts)

Occupied Bandwidth Occ BH % PWr  99.80 ¥

18.8949 MHz x dB  -26.80 dB

Transmit Fre¢ Error  24.857 kHz
% dB Bandwuidth 23.754 MHz
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Highest channel

3 Agilent

AT4

O,

WireLeSS
a DEKRA company

Ref 28 dBm

Atten 30 dB

#Peak

043 e

LagAw

Ml 52

Center 2.462 B8 GHz

#Res BH 300 kHz

Occupied Bandwidth

18.1361 MHz

Transmit Fre¢g Error  2.758 kHz

% JB Bandwidth

23.554 MHz

#YBH 3 MHz

Span 38 MHz
Sweep 1066 ms (1008 pts)

Occ BH % Pwr 99.68 ¥
®xdB -26.00 4B

Mode N40
Lowest Channel

3 Agilent

Ref 28 dBm

Atten 30 dB

#Peak

swm

LeAw

Ml 52

Center 2.422 08 GHz

#Res BH 510 kHz

Occupied Bandwidth

36.2878 MHz

Transmit Freq Error  5.442 kHz

% dB Bandwidth

44,467 MHz

#YBH 2 MHz

Span 68 MHz
Sweep 1066 ms (1080 pts)

Occ BH % Pwr 99.08 ¥
®x dB -26.00 dB

D DEKRA
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Middle Channel

3 Agilent

AT4

WireLeSS
a DEKRA company

N, B DEKRA

Ref 28 dBm

Atten 30 dB

#Peak

WMWMWM

LeAw

Ml 52

Center 2.437 08 GHz

#Res BH 510 kHz

#YBH 2 MHz

Occupied Bandwidth

Transmit Fregq Error

% dB Bandwidth

36.2382 MHz

-33.769 kHz
44,842 MHz

Highest channel

Span 68 MHz
Sweep 1066 ms (1080 pts)

Occ BH % Pwr 99.08 ¥

x dB -26.00 dB

1 Agilent
Ref 28 dBm Atten 30 dB
#Peak
Log
4B/ / ',
ot | i g
4B b e
LagAw
Ml 352
Center 2,452 BB GHz Span 68 MHz
#Res BH 518 kHz #\JBH 2 MHz Sweep 1066 ms (1008 pts)
Occupied Bandwidth Occ BH % PWr  99.80 ¥
36.2775 MHz ¥ dB -26.08 dB
Transmit Freq Error  -34.249 kHz
% dB Bandwuidth 44,234 MHz
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AT4©

a DEKRA company

D DEKRA

Section 15.247 Subclause (a) (2). 6 dB Bandwidth

SPECIFICATION

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

RESULTS

6 dB Bandwidth (see next plots).

Mode B
Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
6 dB Spectrum bandwidth (MHz) 9.009 8.989 9.049
Measurement uncertainty (kHz) <+65.0
Mode G
Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
6 dB Spectrum bandwidth (MHz) 17.678 17.638 17.638
Measurement uncertainty (kHz) <+65.0
Mode N20
Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
6 dB Spectrum bandwidth (MHz) 17.658 17.718 17.658
Measurement uncertainty (kHz) <+65.0
Mode N40
Lowest frequency | Middle frequency | Highest frequency
2422 MHz 2437 MHz 2452 MHz
6 dB Spectrum bandwidth (MHz) 36.240 36.040 35.990
Measurement uncertainty (kHz) <+155.0

Verdict: PASS

Report No: (NIE)
51746RRF.001

Page 123 of 179

2017-03-13



AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, “97 D E K RA
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WireLess
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

6 dB BANDWIDTH.
Mode B
Lowest Channel

3 Agilent

a Mkrl 9.609 MHz

Ref 20 dBm WAtten 30 dB 0.00 dB
#Peak

Log

10

-y 5y A SIS PRI 5y &

Offst pol! W o/

Center 2,412 888 (GHz Span 28 MHz
#Res BH 100 kHz #UBH 300 kHz Sweep 1.931 ms (1000 pts)

Middle Channel
% Agilent

a Mkrl 8.989 MHz

Ref 28 dBm #fAtten 30 dB -0.85 4B
#Peak

Log

&/ & WM\ J{WW hw®

Offst v

Center 2,437 BAB GHz Span 260 MHz
#Res BH 108 kHz #VBH 388 kHz Sweep 1931 ms (1008 pts)
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Highest channel

AT4@

WireLesS
a DEKRA company

3 Agilent

Ref 28 dBm #Atten 30 dB

a Mkrl 9.849 MHz
-8.85 dB

#Peak

NSRS

e

&/ E W

g

",

Center 2.462 BA0 GHz

#Res BH 100 kHz #VBH 300 kHz

Span 28 MHz
Sweep 1,931 ms (1068 pts)

Mode G
Lowest Channel

# Agilent

Ref 26 dBm Atten 38 dBE

#Peak

Center 2.412 088 GHz

#Res BW 108 kHz #YBH 308 kHz

Span 28 MHz
Sweep 1,931 ms (1888 ptsy
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Middle Channel

3 Agilent

AT4@

WireLesS
a DEKRA company

Ref 28 dBm Atten 38 dB

#Peak

L8 il ottt ol oo

Center 2.437 BA0 GHz

#Res BH 100 kHz #VBW 300 kHz

Highest channel

3 Agilent

Span 28 MHz
Sweep 1,931 ms (1068 pts)

Ref 28 dBm Atten 38 dB

a Mkrl 17.638 MHz
-0.02 dB

#Peak

dB/ %MWMW

rqmﬂjLwn“JL“w*JLﬁAﬁJL“ﬂﬁJlﬂﬂﬁdnﬁﬂfké

Center 2.462 BA0 GHz

#Res BH 100 kHz #VBW 300 kHz

Span 28 MHz
Sweep 1,931 ms (1068 pts)
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Mode N20

a DEKRA company

Lowest Channel

3 Agilent

a Mkrl 17.658 MHz

Ref 28 dBm Atten 30 dB -3.38 dB
#Peak

dB/ LR vad g byt At | paone st amond et bt

Center 2.412 880 GHz Span 28 MHz
#Res BH 1600 kHz #+VBH 366 kHz Sweep 1,931 ms (1068 pts)

Middle Channel
3 Agilent

Ref 28 dBm Atten 30 dB —5.15 dB
#Peak

dB/ %MWMW MWVMWMM%

Center 2.437 880 GHz Span 28 MHz
#Res BH 1600 kHz #+VBH 366 kHz Sweep 1,931 ms (1068 pts)
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Highest channel

3 Agilent

AT4@

WireLesS

a DEKRA company

Ref 28 dBm

Atten 30 dB

#Peak

dB/ LR gl gt bttt e, g

Center 2.462 BA0 GHz
#Res B 100 kHz

#VBW 300 kHz

Mode N40
Lowest Channel

Span 28 MHz
Sweep 1,931 ms (1068 pts)

3 Agilent

Ref 28 dBm

Atten 30 dB

a Mkrl 36.24 MHz
8.86 dB

#Peak

oo
b i

.__ﬁwl 'ﬁ'lW Wdﬂm Wlwl

oy
el b e

;’__,__,—'lib [E9

wd

Center 2.422 08 GHz
#Res B 100 kHz

#VBW 300 kHz

Span 5@ MHz
#3weepn 2,387 5 (1008 pts)
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Middle Channel

3 Agilent

Ref 28 dBm Atten 30 dB —@..42 dB
#Peak

| Mot Johoa 1l [

I 1 '
AT e b S e W R, | R Syt otsee e e Ly

]
-+
-+
o
—+
%’A

Center 2.437 88 GHz Span 5@ MHz
#Res B 100 kHz #\BH 308 kHz #3weepn 2,387 5 (1008 pts)

Highest channel

3 Agilent

a Mkrl 35.99 MHz

Ref 28 dBm Atten 30 dB -8.12 dB
#Peak

wﬂwﬁ%ﬂmﬁ'ﬁwm m‘wl S P Tt

=
23
R

il "“u.-".jh

Center 2.452 88 GHz Span 5@ MHz
#Res B 100 kHz #\BH 308 kHz #3weepn 2,387 5 (1008 pts)
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AT4©

a DEKRA company

D DEKRA

Section 15.247 Subclause (b). Maximum output power and antenna gain

SPECIFICATION
For systems using digital modulation in the 2400-2483.5 MHz band: 1 watt (30 dBm).

RESULTS

For all modes, the maximum conducted (average) output power was measured using the method according to point
9.2.2.2 of Guidance for Performing Compliance Measurements on Digital Transmission Systems (DTS) Operating
Unde§15.247 558074 DO1 DTS Meas Guidance v03r05 dated 04/08/2016.

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

power.

MAXIMUM OUTPUT POWER. See next plots.
Maximum declared antenna gain: -0.3 dBi.

Mode B: Average Conducted Output Power:

Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
Maximum conducted power (dBm) 18.29 18.41 18.53
Maximum EIRP power (dBm) 17.99 18.11 18.23
Measurement uncertainty (dB) <+0.79

Mode G: Average Conducted Output Power:

Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
Maximum conducted power (dBm) 17.32 17.39 17.40
Maximum EIRP power (dBm) 17.02 17.09 17.10
Measurement uncertainty (dB) <+0.79
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Mode N20: Average Conducted Output Power:

Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
Maximum conducted power (dBm) 17.32 17.36 17.38
Maximum EIRP power (dBm) 17.02 17.06 17.08
Measurement uncertainty (dB) <+0.79

Mode N40: Average Conducted Output Power:

Lowest frequency | Middle frequency | Highest frequency
2422 MHz 2437 MHz 2452 MHz
Maximum conducted power (dBm) 16.24 16.37 16.32
Maximum EIRP power (dBm) 15.94 16.07 16.02
Measurement uncertainty (dB) <+0.79

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
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Mode B
Lowest Channel

3 Agilent

Ref 28 dBm #Atten 30 4B
#Avyg

19 NEN sttt Y Falinihtnis

o~ N,
X,

PAvg
180
Wl 32
Center 2.412 8B GHz Span 38 MHz
#Res BH 300 kHz #BH 1 MHz Sweep 1066 ms (1008 pts)

Channel Power Power Spectral Density

18.29 dBm /13.2238 MHz -52.92 dBm/Hz

Middle Channel

3 Agilent

Ref 28 dBm #Atten 30 4B
#Avyg

18 e T e

dB/ I"ya L

N M~

PAvg
180
Wl 32
Center 2.437 BB GHz Span 38 MHz
#Res BH 300 kHz #BH 1 MHz Sweep 1066 ms (1008 pts)

Channel Power Power Spectral Density

18.41 dBm /13.2639 MHz -52.82 dBm/Hz
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Highest Channel

3 Agilent

AT4

WireLeSS
a DEKRA company

N, B DEKRA

Ref 28

dBm

#Atten 30 dB

#Avyg

Log
14

g T | e

dB/

JENd

Offst

8.48
dB

TN

N

PAvg
180

WL 52

Center 2.462 B8 GHz
#Res BH 300 kHz

Channel Power

#YBH 1 MHz

18.53 dBm /13.2749 MHz

Mode G
Lowest Channel

Span 38 MHz
Sweep 1066 ms (1008 pts)

Power Spectral Density

-52.70 dBm/Hz

3 Agilent

Ref 28
#Avg
Log
1@
dB/
Dffst
B.43
dB

PAvg
166
Wl 52

Center 2.412 08 GHz
#Res BH 300 kHz

Channel Power

dBm

Atten 30 dB

i

#YBH 1 MHz

17.32 dBm /18.1180 MHz

Span 38 MHz
Sweep 1066 ms (1080 pts)

Power Spectral Density

-55.26 dBm/Hz
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Middle Channel

3 Agilent

WireLeSS
a DEKRA company

N, B DEKRA

Ref 28 dBm Atten 3@ dB

#Avyg

Log
14

dB/ i 2

Offst A

8.48
dB MM“ﬂW

PAvg
180

WL 52

Center 2.437 B8 GHz
#Res BH 300 kHz #\JBH 1 MHz

Channel Power

17.39 dBm /18.1430 MHz

Highest Channel

Span 38 MHz
Sweep 1066 ms (1008 pts)

Power Spectral Density

-55.20 dBm/Hz

3 Agilent

Ref 28 dBm Atten 38 dB

#Avg

Log
1@

4B/ 4

Offst A

048
db o

PAvg
166

WL 52

Center 2.462 B8 GHz
#Res BH 300 kHz #\JBH 1 MHz

Channel Power

17.48 dBm /18.1360 MHz

Span 38 MHz
Sweep 1066 ms (1080 pts)

Power Spectral Density

-55.18 dBm/Hz
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Mode N20
Lowest Channel

3 Agilent

Ref 28 dBm Atten 30 dB
#Avg
Log

10
4B/ " Y A

T -
dB e ",

ot
PAvg
166
Wl 52
Center 2.412 88 GHz Span 38 MHz
#Res BW 308 kHz #YBH 1 MHz Sweep 1066 ms (1080 pts)
Channel Power Power Spectral Density
17.32 dBm /18.0950 MHz -55.25 dBm/Hz

Middle Channel

3 Agilent

Ref 28 dBm Atten 30 dB
#Avg
Log
1@
dB/ /

Offst ”/ H\
& o e

PN T e

PAvg
166
Wl 52
Center 2.437 88 GHz Span 38 MHz
#Res BW 308 kHz #YBH 1 MHz Sweep 1066 ms (1080 pts)

Channel Power Power Spectral Density

17.36 dBm /18.8950 MHz -55.22 dBm/Hz
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Highest Channel

3 Agilent

Ref 28 dBm Atten 30 dB
#Avg
Log

16 .
4B/ AT Y

j E——;
dB - e

PAvg
166
Wl 52
Center 2.462 B8 GHz Span 30.87 MHz
#Res BW 308 kHz #YBH 1 MHz Sweep 1066 ms (1080 pts)

Channel Power Power Spectral Density

17.38 dBm /18.1360 MHz -55.20 dBm/Hz

Mode N40
Lowest Channel

3 Agilent

Ref 28 dBm Atten 30 dB
#Avyg
Log

1@ g Ay

dB/
T —— 1
4B o Mg,

PAvg
180
Wl 32
Center 2,422 BB GHz Span 68 MHz
#Res BH 1 MHz #\BH 3 MHz Sweep 1066 ms (1008 pts)
Channel Power Power Spectral Density
16.24 dBm /36.2880 MHz -59.36 dBm/Hz
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Middle Channel

3 Agilent

O,

WireLeSS
a DEKRA company

Ref 28 dBm Atten 3@ dB

#Avyg

.

PAvg
180

WL 52

Center 2.437 B8 GHz
#Res BH 1 MHz #\JBH 3 MHz

Channel Power

16.37 dBm /36.2380 MHz

Highest Channel

3 Agilent

Span 68 MHz
Sweep 1066 ms (1008 pts)

Power Spectral Density

-59.22 dBm/Hz

Ref 28 dBm Atten 3@ dB

#Avyg

18 hepesirotin

PAvg
180

WL 52

Center 2.452 B8 GHz
#Res BH 1 MHz #\JBH 3 MHz

Channel Power

16.32 dBm /36.2270 MHz

Span 68 MHz
Sweep 1066 ms (1008 pts)

Power Spectral Density

-59.27 dBm/Hz

D DEKRA
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AT4@

WireLeSS
a DEKRA company

D DEKRA

Section 15.247 Subclause (d). Emission limitations conducted (Transmitter)

SPECIFICATION

In any 100 kHz bandwidth outside the frequency band in which the digitally modulated 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. If the transmitter
complies with the conducted power limits based on the use of RMS averaging over a time interval, the attenuation

required shall be 30 dB instead of 20 dB.

RESULTS:

Reference Level Measurement

Mode B
Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
Reference Level Measurement 10.28 10.28 10.09
(dBm)
Measurement uncertainty (dB) <+0.78
Mode G
Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
Reference Level Measurement 6.27 6.36 6.68
(dBm)
Measurement uncertainty (dB) <+0.78
Mode N20
Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
Reference Level Measurement 6.33 6.45 6.57
(dBm)
Measurement uncertainty (dB) <+0.78
Mode N40
Lowest frequency | Middle frequency | Highest frequency
2422 MHz 2437 MHz 2452 MHz
Reference Level Measurement 2.28 2.34 242
(dBm)
Measurement uncertainty (dB) <+0.78
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Mode B
Lowest frequency 2412 MHz

N6,

WireLeSS
a DEKRA company

Lowest frequency 2412 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. -19.72

Middle frequency 2437 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. -19.72

Highest frequency 2462 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. -19.91

Mode G

Lowest frequency 2412 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. -23.73

Middle frequency 2437 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. -23.64

Highest frequency 2462 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. -23.32

D DEKRA
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D DEKRA

Mode N20
Lowest frequency 2412 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. -23.67
Middle frequency 2437 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. -23.55
Highest frequency 2462 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. -23.43
Mode N40
Lowest frequency 2422 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. -27.72
Middle frequency 2437 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. -27.66
Highest frequency 2452 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. -27.58

Verdict: PASS
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Mode B
Lowest Channel

3 Agilent

Ref 28 dBm #Atten 30 4B
#Peak

FTun ‘ mew
Swp :

Start 38 MHz Stop 25.080 GHz
#Res BH 1600 kHz #+VBH 366 kHz Sweep 2,387 5 (8192 pts)

Note: The peak shown in the plot above the limit is the carrier frequency.
Middle Channel

3 Agilent

Ref 28 dBm #Atten 30 4B
#Peak

A MMWMW

Start 38 MHz Stop 25.080 GHz
#Res BH 1600 kHz #+VBH 366 kHz Sweep 2,387 5 (8192 pts)

Note: The peak shown in the plot above the limit is the carrier frequency.
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Highest channel

3 Agilent

Ref 28 dBm #Atten 30 dB
#Peak

FTun ‘ mww
Swp

Start 38 MHz Stop 25.008 GHz
#Res B 100 kHz #\BH 308 kHz Sweep 2387 5 (8192 pts)

Note: The peak shown in the plot above the limit is the carrier frequency.

Mode G
Lowest Channel

3 Agilent

Ref 28 dBm Atten 30 dB
#Peak

n | PO b oottt
ESTwp me

Start 38 MHz Stop 25.008 GHz
#Res B 100 kHz #\BH 308 kHz Sweep 2387 5 (8192 pts)

Note: The peak shown in the plot above the limit is the carrier frequency.
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Middle Channel

3 Agilent

Ref 28 dBm Atten 30 dB
#Peak

FTun MMWW
#5490 i | I

Start 38 MHz Stop 25.008 GHz
#Res B 100 kHz #\BH 308 kHz Sweep 2387 5 (8192 pts)

Note: The peak shown in the plot above the limit is the carrier frequency.

Highest channel

3 Agilent

Ref 28 dBm Atten 30 dB
#Peak

FTun ) T O bt e ettt

Start 38 MHz Stop 25.080 GHz
#Res BH 1600 kHz #+VBH 366 kHz Sweep 2,387 5 (8192 pts)

Note: The peak shown in the plot above the limit is the carrier frequency.
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Mode N20
Lowest Channel

WireLeSS
a DEKRA company

3 Agilent

Ref

#Peak

28 dBm Atten 38 dB

Start 38 MHz Stop 25.008 GHz
#Res B 100 kHz #\BH 308 kHz #3weepn 2.387 5 (8192 ptsd

Note: The peak shown in the plot above the limit is the carrier frequency.

Middle Channel

3 Agilent

Ref 28 dBm Atten 38 dB

#Peak

LeAw

V1 oSs2
53 FC

£t
FTun
#5490

MW

Start 38 MHz Stop 25.008 GHz
#Res B 100 kHz #\BH 308 kHz #3weepn 2.387 5 (8192 ptsd

Note: The peak shown in the plot above the limit is the carrier frequency.
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Highest channel

3 Agilent

Ref 28 dBm Atten 30 dB
#Peak

Start 38 MHz Stop 25.080 GHz
#Res BH 1600 kHz #+VBH 366 kHz #3weepn 2.387 5 (8192 pts)

Note: The peak shown in the plot above the limit is the carrier frequency.

Mode N40
Lowest Channel

3 Agilent

Ref 28 dBm Atten 30 dB
#Peak

LagAw

WL 52
53 FC

£ifn

FTun
#5wp ol

Start 38 MHz Stop 25.080 GHz
#Res BH 1600 kHz #+VBH 366 kHz Sweep 2,387 5 (8192 pts)
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Middle Channel

3 Agilent

Ref 28 dBm #Atten 30 dB
#Peak

FTun
#5490 I

Start 38 MHz Stop 25.008 GHz
#Res B 100 kHz #\BH 308 kHz Sweep 2387 5 (8192 pts)

Highest Channel

3 Agilent

Ref 28 dBm #Atten 30 dB
#Peak

FTun
#5490 .

Start 38 MHz Stop 25.008 GHz
#Res B 100 kHz #\BH 308 kHz Sweep 2387 5 (8192 pts)
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Section 15.247 Subclause (d). Band-edge emissions compliance (Transmitter)

SPECIFICATION

In any 100 kHz bandwidth outside the frequency band in which the digitally modulated 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. If the transmitter
complies with the conducted power limits based on the use of RMS averaging over a time interval, the attenuation
required shall be 30 dB instead of 20 dB.

RESULTS:

Note: 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.

LOW FREQUENCY SECTION 2412 MHz (b/g/n20) and LOW FREQUENCY SECTION 2422 MHz (n40)
CONDUCTED.

Mode B

See next plot.

3 Agilent

a Mkrl 15.58 MHz

Ref 28 dBm #Atten 30 dB 5p.72 dB
#Peak

LeAw

V1 oSs2 .y
53 FC

£t
FTun
Swp

Start 2.380 00 GHz Stop 2,423 80 GHz
#Res BW 168 kHz #VBH 306 kHz Sweep 4129 ms (1088 pts)

Measurement uncertainty (dB) <+2.03

Verdict; PASS
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Mode G

See next plot.

1 Agilent

a Mkrl -7.23 MHz

Ref 28 dBm Atten 30 dB -30.53 4B
#Peak

&/ wimwuwww

WUM'I‘
V1 52 Ww
£ M’W
FTun o

#5490 M

Start 2.380 00 GHz Stop 2,423 80 GHz
#Res BW 168 kHz #VBH 306 kHz Sweep 4129 ms (1088 pts)

Measurement uncertainty (dB) <+2.03

Verdict: PASS
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Mode N20

See next plot.

1 Agilent

a Mkrl -6.89 MHz

Ref 28 dBm Atten 30 dB -30.74 4B
#Peak

dB/ WMM‘J@MW%

dBm Wi
LeAw M
V1 §2 M“‘m

53 FC

AR ,M!‘Vw
£ )
FTun M

#5490 M'

Start 2.380 86 GHz Stop 2.423 0@ GHz

#Res BW 168 kHz #VBH 306 kHz Sweep 4129 ms (1088 pts)
Measurement uncertainty (dB) <+2.03

Verdict: PASS
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Mode N40

See next plot.

1 Agilent

a Mkrl 33.32 MHz

Ref 28 dBm Atten 30 dB 30.47 dB
#Peak

1

a8/ Ve b h R I ? iy

Offst el wal bl by b el e
B.48 ﬁ"w UM “’L\
dB

Start 2.360 86 GHz Stop 2.443 0@ GHz
#Res BW 168 kHz #VBH 306 kHz Sweep 7.992 ms (1088 pts)
Measurement uncertainty (dB) <+2.03

Verdict: PASS
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Section 15.247 Subclause (e). (2) 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

For all modes, the maximum power spectral density level in the fundamental emission was measured using the
method AVGPSD-1 according to point 10.3 of Guidance for Performing Compliance Measurements on Digital
Transmission Systems (DTS) Operating Under 815.247 558074 D01 DTS Meas Guidance v03r05 dated
04/08/2016.

Power spectral density (see next plots).

Mode B
Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
Power spectral density (dBm) 1.465 1.551 1.956
Measurement uncertainty (dB) <+0.78
Mode G
Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
Power spectral density (dBm) -2.912 -2.560 -2.861
Measurement uncertainty (dB) <+0.78
Mode N20
Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
Power spectral density (dBm) -3.136 -3.220 -3.537
Measurement uncertainty (dB) <+0.78
Mode N40
Lowest frequency | Middle frequency | Highest frequency
2422 MHz 2437 MHz 2452 MHz
Power spectral density (dBm) -7.027 -6.791 -6.748
Measurement uncertainty (dB) <+0.78

Verdict: PASS
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Power spectral density.
Mode B
Lowest Channel

1 Agilent

Mkrl 2.412 71 GHz

Ref 16 dBm #fAtten 30 dB 1.465 dBm
#Avg

Log éi

1@ e N

i/ all e
" L ™

PAvg

160 /\/ k/\\

ML S2 an e

$3 Fs&/\ ¢
AR

£t ¥

FTun

Swp

Center 2.412 88 GHz Span 38 MHz
#Res BW 168 kHz #VBH 306 kHz Sweep 9124 ms (1088 pts)

Middle Channel

3 Agilent

Mkrl 2.436 32 GHz

Ref 16 dBm #fAtten 30 dB 1.551 dBm
#Avg s

Log @

16 e e

o/ r e
" / N

PAvg I\
160 /’V U"\

53 F§ ; M
AR
£t
FTun
Swp
Center 2.437 88 GHz Span 38 MHz
#Res BW 168 kHz #VBH 306 kHz Sweep 9124 ms (1088 pts)
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Highest channel

3 Agilent

)

WireLesS

AT4

a DEKRA company

Ref 18 dBm

#fAtten 30 dB

Mkrl 2.461 32 GHz
1.956 dBm
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Log
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fww L e |
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£t
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Swp
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Mode G
Lowest Channel

3 Agilent

Span 38 MHz
Sweep 9124 ms (1088 pts)

Ref 28 dBm

Atten 30 dB

Mkrl 2.417 88 GHz
-2.912 dBm
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Log

18
dB/
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dB
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160 e

WL 52 AR e

Lenym
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#5490
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Middle Channel

AT4@

WireLesS
a DEKRA company

- Agilent

Ref 28 dBm Atten 38 dBE

Mkrl 2.432 83 GHz
—2.568 oBm
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Log
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Start 2.422 89 GHz
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# Agilent

Ref 20 dBm Atten 30 dB
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-2.861 dBm
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Mode N20
Lowest Channel

)

WireLesS
a DEKRA company

AT4

3 Agilent

Ref 28 dBm
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3 Agilent
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Highest channel

3 Agilent

)
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AT4
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Ref 28 dBm

Atten 30 dB

Mkrl 2.458 23 GHz
-3.537 dBm
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Offst

8.48
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B i
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166 "
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FTun
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Mode N40
Lowest Channel

3 Agilent

Span 38 MHz
Sweep 9124 ms (1088 pts)

Ref 18 dBm
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-7.827 dBm
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Report No: (NIE)
51746RRF.001

Page 156 of 179

2017-03-13



AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, “97 D E K RA
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WireLess
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

Middle Channel

3 Agilent

Mkrl 2.448 27 GHz

Ref 18 dBm Atten 20 dB -5.791 dBm
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Highest channel

3 Agilent

Mkrl 2.444 51 GHz
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Section 15.247 Subclause (d). Emission limitations radiated (Transmitter)

SPECIFICATION

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 815.205(c)):

Frequency Range Field strength (uV/m) Field strength Measurement
(MH2z) (dBuv/m) 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 - 25000 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 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-25 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-1000 MHz.
The spurious signals detected do not depend on either the operating channel or the modulation mode.

No radiated spurious signals were detected at less than 20 dB respect to the limit.

Frequency range 1 GHz-25 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 (see next plots).

The field strength at the band edges was evaluated for each mode for the channel under test.

Spurious signals with peak levels above the average limit (54 dBuV/m at 3 m) are measured with AVG detector for
checking compliance with the average limit.

1. WiFi 2.4GHz 802.11 b mode.

1.1. CHANNEL 1: LOWEST (2412 MHz). Out-of-band spurious emissions in the 1-25 GHz range and inside
restricted band 2.31-2.39 GHz.

Spurious frequency Polarization Detector Emission Level | Measurement
(GHz) (dBuV/m) Uncertainty (dB)
4.82425 PV Peak 42.64 +4.87
7.23525 PV Peak 43.95 +4.87

1.2. CHANNEL 6: MIDDLE (2437 MHz). Out-of-band spurious emissions in the 1-25 GHz.

Spurious frequency Polarization Detector Emission Level | Measurement
(GHz2) (dBuv/m) Uncertainty (dB)
4.87425 PH Peak 44.19 +4.87
7.31275 PH Peak 42.57 +4.87

1.3. CHANNEL 11: HIGHEST (2462 MHz). Out-of-band spurious emissions in the 1-25 GHz range and inside
restricted band 2.4835-2.5 GHz.

Spurious frequency Polarization Detector Emission Level | Measurement
(GHz) (dBuVv/m) Uncertainty (dB)
4.87425 PV Peak 44.19 +4.87
7.31275 PV Peak 42.57 +4.87
Verdict: PASS
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2. WiFi 2.4GHz 802.11 g mode

2.1. CHANNEL 1: LOWEST (2412 MHz). Out-of-band spurious emissions in the 1-25 GHz range and inside
restricted band 2.31-2.39 GHz.

Spurious frequency Polarization Detector Emission Level | Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 68.41 +4.87
2.38930 PH
Average 48.40 +4.87

2.2. CHANNEL 6: MIDDLE (2437 MHz). Out-of-band spurious emissions in the 1-25 GHz.

No radiated spurious signals were detected at less than 20 dB respect to the limit.

2.3. CHANNEL 11: HIGHEST (2462 MHz). Out-of-band spurious emissions in the 1-25 GHz range and inside
restricted band 2.4835-2.5 GHz.

Spurious frequency Polarization Detector Emission Level | Measurement
(GHz) (dBpVv/m) Uncertainty (dB)
Peak 70.38 +4.87
2.48359 PH
Average 47.83 +4.87

Verdict: PASS

3. WiFi 2.4GHz 802.11 n20 mode

3.1. CHANNEL 1: LOWEST (2412 MHz). Out-of-band spurious emissions in the 1-25 GHz range and inside
restricted band 2.31-2.39 GHz.

Spurious frequency Polarization Detector Emission Level | Measurement
(GHz) (dBpv/m) Uncertainty (dB)
Peak 67.80 +4.87
2.38984 PH
Average 47.77 +4.87
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3.2. CHANNEL 6: MIDDLE (2437 MHz). Out-of-band spurious emissions in the 1-25 GHz.

No radiated spurious signals were detected at less than 20 dB respect to the limit.

3.3. CHANNEL 11: HIGHEST (2462 MHz). Out-of-band spurious emissions in the 1-25 GHz range and inside
restricted band 2.4835-2.5 GHz.

Spurious frequency Polarization Detector Emission Level | Measurement
(GHz) (dBpV/m) Uncertainty (dB)
Peak 71.83 +4.87
2.48368 PH
Average 49.47 +4.87

Verdict: PASS

4. WiFi 2.4GHz 802.11 n40 mode

4.1, CHANNEL 1: LOWEST (2422 MHz). Out-of-band spurious emissions in the 1-25 GHz range and inside
restricted band 2.31-2.39 GHz.

Spurious frequency Polarization Detector Emission Level | Measurement
(GHz2) (dBuVv/m) Uncertainty (dB)
Peak 66.72 +4.87
2.38684 PV
Average 47.54 +4.87

4.2. CHANNEL 6: MIDDLE (2437 MHz). Out-of-band spurious emissions in the 1-25 GHz.

Spurious frequency Polarization Detector Emission Level | Measurement
(GH2) (dBuVv/m) Uncertainty (dB)
7.95675 PV Peak 42.12 +4.87

4.3. CHANNEL 9: HIGHEST (2452 MHz). Out-of-band spurious emissions in the 1-25 GHz range and inside
restricted band 2.4835-2.5 GHz.

Spurious frequency Polarization Detector Emission Level | Measurement
(GHz) (dBuVv/m) Uncertainty (dB)
Peak 68.71 +4.87
2.48549 PH
Average 49.55 +4.87
Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.
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REW 100 kHz
VBW 300 kHz
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FREQUENCY RANGE 1 GHz to 3 GHz.

1. WiFi 2.4GHz 802.11 b mode

CHANNEL 1 (2412 MHz).

MultiView Spectrum
Ref Level 80.00 dBuv/m RBW 1 MHz

D DEKRA

Att 0dB @ SWT 15 » VBW 3MHz Mode Auto Sweep
TDF

H1 74.000 dBpv/rin

70 dBpii/m

60 dBpw/m

HZ 54.000 dBpv/m

50 dBpii/m

MJWW

20 depvfm

10 dBpfm

0 dBpPW/m

-10 depv/m

1.0 GHz

30000 pts 200.0 MHz/

Note: The peak above the limit is the carrier frequency.

CHANNEL 6 (2437 MHz).

3.0 GHz

TOF

H1 74.000 dBpv/m

Ref Level 30.00 dBuv/m RBW 1 MHz
Att 0dB & SWT 1s @ VBW 3MHz Mode Auto Sweep

70 depvim

&0 dBpi/m

H2 54.000 dBpv/m

S0 dBpvfm

R

??'Sﬁmm .

20 dBpyw/m

10 dBpv/m

0 dyt

-10 dBpv/m:

1.0 GHz

30000 pts 200.0 MHz/

Note: The peak above the limit is the carrier frequency.

3.0 GHz
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CHANNEL 11 (2462 MHz2).

D DEKRA

H1 74.000 dBpv/m

MultiView Spectrum D
Ref Level 80.00 dBuv/m RBW 1 MHz
Att 0dB & SWT 1s @ VBW 3MHz Mode Auto Sweep

TDF

70 depvim

60 dBpi/m

H2 54.000 dBpv/m

S0 dBpii/m A

I

S0 dBpV/m

20 dBpyw/m

10 dBpv/m

0 dyt

-10 dBpv/m:

1.0 GHz 30000 pts 200.0 MHz/

Note: The peak above the limit is the carrier frequency.

2. WiFi 2.4GHz 802.11 g mode

CHANNEL 1 (2412 MHz).

3.0 GHz

H1 74.000 dBpv/m

MultiView Spectrum D
Ref Level 80.00 dBuv/m RBW 1 MHz
Att 0dB @ SWT 15 @ VBW 3 MHz Mode Auto Sweep

TDF

70 dBpii/m

60 dBpw/m

HZ 54.000 dBpv/m

50 dBpw/m

L

20 dBpii/m

10 depiifm

0 dBpW/m

-10 depv/m

1.0 GHz 30000 pts 200.0 MHz/
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FREQUENCY RANGE 3 GHz to 18 GHz.
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3. WiFi 2.4GHz 802.11 n20 mode
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4. WiFi 2.4GHz 802.11 n40 mode

CHANNEL 3 (2422 MHz).

1 Frequency Sweep

MultiView Spectrum D
Ref Level 80.00 dBuv/m RBW 1 MHz
Att 0dB @ SWT 15 @ VBW 3 MHz Mode Auto Sweep

TDF

H1 74.000 dBpv/m

70 dBpii/m

60 dBpw/m

HZ 54.000 dB|

50 dBpw/m

P

40 dBuvfm

10 depiifm

0 dBpW/m

-10 depv/m

3.0 GHz

30000 pts 1.5 GHz/

18.0 GHz

Report No: (NIE)
51746RRF.001

Page 173 of 179 2017-03-13



AT4 wireless, S.A.U.

Parque Tecnoldgico de Andalucia,

c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espaia
www.atdwireless.com - C.I.F. A29 507 456

AT4©

a DEKRA company

CHANNEL 6 (2437 MHz).

1 Frequency Sweep

H1 74.000 dBpv/m

MultiView Spectrum D
Ref Level 80.00 dBuv/m RBW 1 MHz
Att 0dB @ SWT 15 @ VBW 3 MHz Mode Auto Sweep

TDF

70 dBpii/m

60 dBpw/m

50 dBpw/m

HZ 54.000 dBpv/m

40 depvim

il

10 depiifm

0 dBpW/m

-10 depv/m

3.0 GHz

CHANNEL 9 (2452 MHz).

1 Frequency Sweep

H1 74.000 dBpv/m

30000 pts

1.5 GHz/

18.0 GHz

MultiView Spectrum D
Ref Level 80.00 dBuv/m RBW 1 MHz
Att 0dB @ SWT 15 @ VBW 3 MHz Mode Auto Sweep

TDF

70 dBpii/m

60 dBpi/m

HZ 54.000 dBpv/m

S0 dBpw/m:

40 depvfm

W
.l

10 dBpv/m

0 dBpv/m

-10 dBpv/m

3.0 GHz

30000 pts

1.5 GHz/

18.0 GHz

Report No: (NIE)
51746RRF.001

Page 174 of 179

2017-03-13



AT4 wireless, S.A.U.

Parque Tecnoldgico de Andalucia,
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espaia
www.atdwireless.com - C.I.F. A29 507 456

FREQUENCY RANGE 18 GHz to 26 GHz.
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FREQUENCY RANGE 2.31 GHz to 2.39 GHz. (RESTRICTED BAND)
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3. WiFi 2.4GHz 802.11 n20 mode
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FREQUENCY RANGE 2.4835 GHz to 2.5 GHz. (RESTRICTED BAND)

1. WiFi 2.4GHz 802.11 b mode

CHANNEL 11 (2462 MHz2).
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3. WiFi 2.4GHz 802.11 n20 mode

CHANNEL 11 (2462 MHz2).
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4. WiFi 2.4GHz 802.11 n40 mode
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