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Competences and guarantees

AT4 wireless is a testing laboratory accreditedtlisy National Accreditation Body (ENAC -Entidad Nawal de
Acreditacion), to perform the tests indicated ia @ertificate No. 51/LE 147.

AT4 wireless is a laboratory with a measurementifaéin compliance with the requirements of Seati.948 of the
FCC rules and has been added to the list of feslivhose measurements data will be accepted ijuct@an with
applications for Certification under Parts 15 oraf8e Commission's Rules. Registration Numbe@267.

AT4 wireless is a laboratory with a measuremerg 8it compliance with the requirements of RSS 2%2ué 1
(Provisional) and has been added to the list eldfisites of the Canadian Certification and EngingeBureau.
Reference File Number: IC 4621A-2.

In order to assure the traceability to other natiand international laboratories, AT4 wireless hasalibration and
maintenance program for its measurement equipment.

AT4 wireless guarantees the reliability of the datesented in this report, which is the resulthef measurements and
the tests performed to the item under test on #te dnd under the conditions stated on the repartifis based on
the knowledge and technical facilities availabl&at wireless at the time of performance of the.tes

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

The results presented in this Test Report apply tinthe particular item under test establishethisa document.

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

General conditions
1. This reportis only referred to the item thas badergone the test.

2. This report does not constitute or imply onatsn an approval of the product by the Certificatidadies or
competent Authorities.

3. This document is only valid if complete; no jerteproduction can be made without previous emitpbermission of
AT4 wireless.

4. This test report cannot be used partially dulhfor publicity and/or promotional purposes watlt previous written
permission of AT4 wireless and the Accreditatiordi®s.

Uncertainty

Uncertainty (factor k=2) was calculated accordimghie AT4 wireless internal document PODTOO0O.

Usage of samples

Samples undergoing test have been selectethéglient

Sample S/01 is composed of the following elements:

Control N° Description Serial N° Date of reception

50716/001 Cellular Module HE922-3GR 359860070001395 2016-09-27

1. Sample S/01 has undergone following test(s).

All conducted tests indicated in appendixes A and B
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Sample S/02 is composed of the following elements:

Control N° Description Model SEHEINS Date of reception
50716/001 Cellular Module HE922-3GR 359860070001395 2016-09-27
50716/016 BT+Wifi antenna 2016-09-27
50431/005 GPS antenna 2016-06-16
50431/006 Cellular antenna 2016-06-16

1. Sample S/02 has undergone following test(s).
All radiated tests indicated in appendix A and B.

Sample S/03 is composed of the following elements:

Control N° Description Model SEHEINNS Date of reception

50716/002 Cellular Module HE922-3GR 359860070001809 2016-09-27

1. Sample S/03 has undergone following test(s).
All conducted tests indicated in appendix C.

Sample S/04 is composed of the following elements:

Control N° Description Model SEHEINNS Date of reception
50716/002 Cellular Module HE922-3GR 359860070001809 2016-09-27
50716/016 BT+Wifi antenna 2016-09-27
50431/005 GPS antenna 2016-06-16
50431/006 Cellular antenna 2016-06-16

1. Sample S/04 has undergone following test(s).

All radiated tests indicated in appendix C.

Test sample description

The test sample consists of a module integratirigl I8ofia-3R chipset solution with cellular (2G+3@&T, Wifi and
GNSS features.

Identification of the client

TELIT AUTOMOTIVE SOLUTIONS
5, Esplanade Anton Philips
14460 COLOMBELLES FRANCE
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Testing period

AT4©@ B DEKRA

WiReELESS
a DEKRA company

The performed test started 2016-10-11and finished 0r2016-10-20

The tests have been performed at AT4 wireless.

Environmental conditions

In the control chamber, the following limits weretrexceeded during the test:

Temperature Min. :_15 °C
Max. = 35 °C
Relative humidity w2
Shielding effectiveness > 100 dB
Electric insulation > 10 kQ
Reference resistance to earth <1Q

In the semianechoic chamber, the following limitsrgvnot exceeded during the test.

Min. = 15°C

Temperature Max. = 35 °C
N0

Relative humidity mg]x :235/3/0

Air pressure

Min. = 860 mbar
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 tesbt an
receiver antenna, (30 MHz to 1000 MHz)

Field homogeneity

More than 75% of illuminated surface is betweem@ 6
dB (26 MHz to 1000 MHz).

In the chamber for conducted measurements, th@sfly 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 > 100 dB
Electric insulation >101kQ
Reference resistance to earth <1Q
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Remarks and comments

1: Used instrumentation:

Conducted Measurements

Last Cal. date Cal. due date

1. Spectrum analyser Agilent E4440A 2015/10 2017/10
2. Spectrum analyser Rohde & Schwarz FSW50 2015/12 2017/12

3. DC power supply R&S NGPE 40/40 2014/11 2017/11
4, R&S NRP-Z81 Wideband Power Sensor 2016/04 2@18/0

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 2013/11 2016/11
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
Testing verdicts
Not applicable ... : N/A
PaASS ... : P
FAIL ... : F
NOt MEASUIE .....eeiieiiiiiiiiee et : N/M
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1. BTLE
FCC PART 15 PARAGRAPH / RSS-247 VERDICT
NA| P | F [NM
Section 15.247 Subclause (a) (2) / RSS-247 5.2. (1) 6 dB Bandwidth P
Section 15.247 Subclause (b) / RSS-247 5.4. (4) Ximiam output power and P
antenna gain
Section 15.247 Subclause (d) / RSS-247 5.5 .... Emission limitations P
conducted (Transmitter)
Section 15.247 Subclause (d) / RSS-247 5.5. .. andBzdge emissions P
compliance (Transmitter)
Section 15.247 Subclause (e) / RSS-247 5.2. (2) wePspectral density P
Section 15.247 Subclause (d) / RSS-247 5.5. ... mis&on limitations radiated P
(Transmitter)
2. BT EDR
FCC PART 15 PARAGRAPH / RSS-247 VERDICT
NA| P | F [NM
FCC 15.247 Subclause (a) (1) / RSS-247 Clause?y.1 (20 dB Bandwidth and Carri P
frequency separation
FCC 15.247 Subclause (a)(1)(iii) / RSS-247 Claugg4¥) Number of hopping channels P
FCC 15.247 Subclause (a)(1)(iii) / RSS-247 Claugg4) Time of occupancy (Dwell P
Time)
FCC 15.247 Subclause (b) / RSS-247 Clause 5.4 (2) axirlum pek output powe P
and antenna gain
FCC 15.247 Subclause (d) / RSS-247 Clause 5.5 EmiBmitations P
conducted (Transmitter)
FCC 15.247 Subclause (d) / RSS-247 Clause 5.5 Emibsnitations radiated P
(Transmitter)
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3. WiFi 2.4 GHz (802.11b/g/n20).

D DEKRA

FCC PART 15 PARAGRAPH / RSS-247 VERDICT
NA| P | F [NM
Section 15.247 Subclause (a) (2) / RSS-247 5.2. (1) 6 dB Bandwidth P
Section 15.247 Subclause (b) / RSS-247 5.4. (4) ifdiax output power and P
antenna gain
Section 15.247 Subclause (d) / RSS-247 5.5 .... mis$ion limitations conductg P
(Transmitter)
Section 15.247 Subclause (d) / RSS-247 5.5. .. ndalge conducted P
emissions compliance
(Transmitter)
Section 15.247 Subclause (e) / RSS-247 5.2. (2) wePspectral density P
Section 15.247 Subclause (d) / RSS-247 5.5. ... isgtom limitations radiated P
(Transmitter)
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Appendix A — Test result (Bluetooth Low Energy)
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TEST CONDITIONS

Power supply (V):

Type of power supply = DC voltage from external powupply
Type of antenna = External attachable antenna

Declared Gain for antenna (maximum) = +2.3 dBi

TEST FREQUENCIES:
Lowest channel: 2402 MHz
Middle channel: 2440 MHz
Highest channel: 2480 MHz

CONDUCTED MEASUREMENTS

The equipment under test was set up in a shielolat and it is connected to the spectrum analyzaguslow
loss RF cable. The reading of the spectrum analgzmorrected with the cable loss.

SPECTRUM
EUT ANALYZER

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

RADIATED MEASUREMENTS

All radiated tests were performed in a semi-anebbamber. The measurement antenna is situatedisteace of

3 m for the frequency range 30 MHz-1000 MHz (30 MHIO0 MHz Bilog antenna) and at a distance of 1m fo
the frequency range 1 GHz-25 GHz (1 GHz-18 GHz Dmuitge horn antenna and 18 GHz-40 GHz horn
antenna).

For radiated emissions in the range 1 GHz-25 GHrithperformed at a distance closer than the pedistance,
an inverse proportionality factor of 20 dB per d#ads used to normalize the measured data for rditieng
compliance.

The equipment under test was set up on a non-ctmdyalatform 1.5 meter above the ground plane #ed
situation and orientation was varied to find theximaum radiated emission. It was also rotated 36G? e
antenna height was varied from 1 to 4 meters o the maximum radiated emission.

Measurements were made in both horizontal andce¢pianes of polarization.

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

Spectrum analyser

ANECHOIC CHAMBER

AT4

NC,

WiReELESS
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

VWWWWWWWWYWWWWWNY

EUT

1 m distance

-

Spectrum
analyser

Shielded control room for
radiated measurements
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D DEKRA

Occupied Bandwidth

RESULTS

(see next plots).

Lowest frequency| Middle frequency| Highest frequency
2402 MHz 2440 MHz 2480 MHz
99% bandwidth (MHz) 1.048 1.049 1.046
-26 dBc bandwidth (MHz) 1.268 1.265 1.264
Measurement uncertainty (kHz) <+5.0
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Lowest Channel

% Agilent

Mkrl 2.482 885 GHz

Ref 260 dBm Ftten 28 dB 1.15 dEm
#Peak
Log
1@ £
dB/ . A emas
Dffst -
0.8 /Sf"’
dB =24 €
NaaaV, P
m“ﬂj "

L L
LgAw
ML 52
Center 2,402 BAG GHz Span 2 MHz
#Res BW 30 kHz #BH 300 kHz Sweep 313 ms (100Q pts)
Occupied Bandwidth Occ BH % PWr  99.00 7

1 @4?? MHZ ¥ dB -26.08 dB

Transmit Freq Error  5.857 kHz
% dB Bandwuidth 1.268 MHz

Middle Channel

¥ Agilent

Mkrl 2.439 9395 GHz

Ref 28 dBm Atten 30 dB 1.62 dBm
#Peak |
Log 1
19 2
dB/ Nﬁ_f'\ﬁm” kﬁw\“
Offst
5] > /9‘ <
dB L
IJ‘“""\/ WAl
] R

A o
LAy
Ml S2
Center 2.440 B@6 GHz Span 3 MHz
#Res BH 30 kHz #VBW 308 kHz Sweepn 313 ms (1006 prs)
Occupied Bandwidth Occ BH % Pur  99.00 ¥

1.9486 MH= ®x dB -26.80 4B

Transmit Freq Error £.208 kHz
% dB Bandwidth 1.265 MHz
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Highest channel

#2 Agilent

Mkrl 2.488 B85 GHz

Ref 26 dBm Atten 30 dB 2.79 dBm
#Peak |

Log 1

la PRV R\_\__\,.,_,..d

dB/ ek S

ad "

g Ly
LaAy
Ml 52
Center 2,430 808 GHz Span 3 MHz
#Res B 36 kHz #VEH 3688 kHz Sweep 3.13 ms (1BAB prs)
Occupied Bandwidth Occ BH Z Pur  99.00 7

1.0458 MHz ® dB  -26.00 dB

Transmit Freq Error  5.303 kHz
% dB Bandwidth 1.264 MHz
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Section 15.247 Subclause (a) (2) / RSS-247 5.2. §19B Bandwidth

SPECIFICATION
The minimum 6 dB bandwidth shall be at least 50@.kH

RESULTS

6 dB Bandwidth (see next plots).

Lowest frequency| Middle frequency| Highest frequency
2402 MHz 2440 MHz 2480 MHz
6 dB Spectrum bandwidth (kHz) 674.7 682.7 696.7
Measurement uncertainty (kHz) <+11.0

Verdict: PASS
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AT4 wireless, S.A.U.
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6 dB BANDWIDTH.

Lowest Channel

# Agilent

a Mkrl B74.7 kHz

Ref 15 dBm Atten 30 dB -B.87 dB
#Peaak |

10
dB/ P il B

Center 2,402 008 @ GHz Span 2 MHz
#Res BH 186 kHz #/BH 308 kHz Sweep 1066 ms (1688 pts)

Middle Channel

# Agilent

a Mkrl 6827 kHz

Ref 15 dBm Atten 38 dB 3,88 dB
#Peak |

B/ i i—

Offat
5.3 //
dB

Center 2,440 BAB B GHz Span 2 MHz
#Res BH 100 kHz #\JBH 308 kHz Sweep 1.BG6 ms (1060 prs)
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Highest Channel

# Agilent

a Mkrl 696.7 kHz

Ref 15 dBm Atten 38 dB E].Ei@ 4B
#Peak

18 iR 1
dB/ 0’{;—\ /_\O

Center 2,430 BAB B GHz Span 2 MHz
#Res BH 100 kHz #\JBH 308 kHz Sweep 1.BG6 ms (1060 prs)
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Section 15.247 Subclause (b) / RSS-247 5.4. (4) XwWiaum output power and antenna gain

SPECIFICATION

For systems using digital modulation in the 240828 MHz band: 1 watt (30 dBm).
The e.i.r.p. shall not exceed 4 W (36 dBm) (Canada)

RESULTS

The maximum peak conducted output power was meadsusi;g the method according to point 9.1.1. of
Guidance for Performing Compliance MeasurementsDagital Transmission Systems (DTS) Operating
Under 815.247 558074 D01 DTS Meas Guidance v03ad&dd)4/08/2016.

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

MAXIMUM OUTPUT POWER. See next plots.

Maximum declared antenna gain: 2.3 dBi.

Lowest frequency Middle frequency| Highest frequency
2402 MHz 2440 MHz 2480 MHz
Maximum conducted power (dBm) 4.03 4.47 5.49
Maximum EIRP power (dBm) 6.33 6.77 7.79
Measurement uncertainty (dB) <+0.78

The maximum directional gain of the antenna is tess 6 dBi and therefore the maximum output powerot
required to be reduced from the stated values.

Verdict: PASS

Report No: (NIE)
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CONDUCTED PEAK POWER.
Lowest frequency

= Agilent

Fef 15 dBm Atten 30 dB . 4,83 dBm
#Peak

Log 1

19 —

4B/ /

LagAu ij \\\

Y1 32 W4 Bt aelthand g
§3 FC b

£0£0:
FTun
Swp

Center 2.482 BQG GHz Span 168 MHz
#Res BH 2 MHz #YEH 8 MHz Sweep 1LAGE ms (1006 pts)

Middle frequency

3 Agilent

Mkrl 2.448 815 GHz

Ref 15 dBm Atten 30 dB 4.47 dBm
#Fealk

Log 1

19 p

4B/ /
Offst .

0.8 / \
4B

LaAv / \

53 FC
AA
£0f
FTun
Swp

Center 2.440 086 GHz Span 18 MHz
#Res BH 2 MHz #JBH & MHz Sweep 1.AGE ms (1000 pts)
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Highest frequency

i Agilent

Mkrl 2.488 2085 GHz

Ref 15 dBm Atten 30 dB 5.49 dBm
#Pealk

é%ﬂ 7 “ﬁ\
st

0.5 yd .
dB

LaAw Jf/ \\\

; K
vl soree Pt
$3 FCl '
AR
£01:
FTun
Swp

,_
=
o
K e

Center 2,480 BAB GHz Span 10 MHz
#Res BH 2 MHz #YBH 8 MHz Sweep 1.066 ms (1000 pts)
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Section 15.247 Subclause (d) / RSS-247 5.5. Emisdimitations conducted (Transmitter)

SPECIFICATION

In any 100 kHz bandwidth outside the frequency bamdvhich the digitally modulated intentional raitia is
operating, the radio frequency power that is preduay the intentional radiator shall be at leastdBbelow that
in the 100 kHz bandwidth within the band that cordahe highest level of the desired power. If ttasmitter
complies with the conducted power limits basedrenuse of RMS averaging over a time interval, tienaation
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 3.85 4.17 5.29
(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

Report No: (NIE)
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Lowest frequency

- Agilent

Ref 15 dBm #Atten 48 dB
#Peak

V1 sz
53 FC
AA

Start 38 MHz Stop 25980 GHz
#Res BW 180 kHz #JBH 388 kHz Sweep 2.387 5 (8192 pts)

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

Middle frequency

H# Agilent

Ref 15 dBm #Atten 40 dB
#Peak

M1 52
33 FC
AR

Start 30 MHz - Stop 25.808 GHz
#Res BH 180 kHz #\/BW 300 kHz Sweep 2.387 5 (8192 pts)

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

He Agilent

Ref 15 dBm #Atten 48 dB

#Peak

dE/
Offst
@.3
dB

-14.7
dBEm

LaAy

Y1 s2
53 FC
AA
£
FTun
Swp

W

Start 30 MHz Stop 25.000 GHz
#Res BH 108 kHz #JBH 300 kHz Sweep 2387 5 (8192 pts)

Note: The peak shown in the plot above the limihes carrier frequency.
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Section 15.247 Subclause (d) / RSS-247 5.5. Bangreémissions compliance (Transmitter)

SPECIFICATION

In any 100 kHz bandwidth outside the frequency bamevhich the digitally modulated intentional rattia is
operating, the radio frequency power that is preduay the intentional radiator shall be at leastdBbelow that
in the 100 kHz bandwidth within the band that corgeahe highest level of the desired power. If tifsasmitter
complies with the conducted power limits basedleuse of RMS averaging over a time interval, thenaation
required shall be 30 dB instead of 20 dB.

RESULTS:

Note: Radiated measurements were used to show @moelwith the limits in the restricted bands 22339 GHz
and 2.4835-2.5 GHz.

1. LOW FREQUENCY SECTION. CONDUCTED.

See next plot.

# Agilent

a Mkrl -3.89 MHz

Ref 15 dBm Atten 30 dB -62.00 4B
#Peak

Log 1R

Start 2.350 08 GHz Stop 2,410 68 GHz
#Res BH 108 kHz #\BH 308 kHz Sweep 5794 ms (1006 pts)

Verdict: PASS
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2. HIGH FREQUENCY SECTION. CONDUCTED.

See next plot.

w2 Agilent

Ref 15 dBm Atten 3@ dB

#Pealk
Log
16
dB/
Offst
1]
dB

NC,

WiReELESS
a DEKRA company

a Mkrl £.51 MHz
-46.74 dB

=
al

e

te 30

Start 2,450 88 GHz
#hes BH 108 kHz #WBW 300 kHz

Stop 2,709 09 GHz

Sweep 23.91 ms (1006 pts)

D DEKRA

Measurement uncertainty (dB)

< +2.03

Verdict: PASS
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Section 15.247 Subclause (e) / RSS-247 5.2. (2) @xspectral density

SPECIFICATION

For digitally modulated systems, the power spededisity conducted from the intentional radiatoth® antenna
shall not be greater than 8 dBm in any 3 kHz bamthd any time interval of continuous transmission.

RESULTS

The maximum power spectral density level in thedamental emission was measured using the metho&$BKP
(Peak PSD) according to point 10.2. of Guidance Rarforming Compliance Measurements on Digital
Transmission Systems (DTS) Operating Under 8§15.888074 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) 3.81 4.23 5.34
Measurement uncertainty (dB) <+0.78

Verdict: PASS

Report No: (NIE)
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POWER SPECTRAL DENSITY
Lowest Channel

3 Agilent

Eef 15 dEm Atten 20 dB 2.81 dBm
#Paak |

LaPey

W1 52
53 FC

£05:
>0k
Swp

Center 2.482 008 @ GHz Span 1.812 MH=z
#Res BW 108 kHz #YBH 308 kHz Sweep 1BEE ms (1060 pts)

Middle Channel

% Agilent

Mkrl 2.433 938 4 GHz

Eef 15 dEm Ftten 28 dB 4,22 dBm
#Peak |

dB/ J_IJ’ \.‘\k

LgAw

¥l 352
33 FC
AR
£0f
f>58k
Swp

Center 2.440 GG @ GHz Span 1.824 MHz
#Res BH 108 kHz #YBH 300 kHz Sweep 1866 ms (1BAQ pts)
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Highest Channel

32 Agilent

Ref 15 dBm Atten 38 dB 5.34 dBm
#Peak |

dB/ o e

gfg;ﬁt __,_r—"'f e

dB

LAy

V1 sz
33 FC

£0f)
50k
Swp

Center 2,450 008 @ GHz Span L.845 MHz
#Res BW 108 kHz #UBKW 388 kHz Sweep 1BGE ms (1000 prs)
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Section 15.247 Subclause (d) / RSS-247 5.5. Emisdimitations radiated (Transmitter)

SPECIFICATION

Radiated emissions which fall in the restricteddsaas defined in §15.205(a), must also comply thighradiated
emission limits specified in §15.209(a) (see 8§15(2P/ RSS-Gen):

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 asetan measurements employing CISPR quasi-peagtoete
except for the frequency bands 9-90 kHz, 110-499 &ktd above 1000 MHz. Radiated emission limithésé
three bands are based on measurements employavgeage detector.

For average radiated emission measurements ab®2MBz, there is also a limit corresponding to Babove
the indicated values in the table is specified wineasuring with peak detector function.

RSS-247 Attenuation below the general field strength terpecified in RSS-Gen is not required.

RESULTS:

The situation and orientation was varied to find thaximum radiated emission. It was also rotate@f aéd the
antenna height was varied from 1 to 4 meters ttfie maximum radiated emission.

Measurements were made in both horizontal andce¢pianes of polarization.

All tests were performed in a semi-anechoic chanalbexr distance of 3 m for the frequency range 3QzMBOO
MHz and at distance of 1m for the frequency ran@Hz-25 GHz.

The field strength is calculated by adding cormcfiactor to the measured level from the spectroatyaer. This
correction factor includes antenna factor, cabds lEnd pre-amplifiers gain.

Report No: (NIE)
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Frequency range 30 MHz-1000 MHz
The spurious signals detected do not depend oopiating 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 maximumsomea levels in the 1-25 GHz range including tretrieted
bands 2.31-2.39 GHz and 2.4835-2.5 GHz (see netg)pl

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

1. CHANNEL: LOWEST (2402 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(GHz2) (dBuV/m) Uncertainty (dB
1.00543 H Peak 44,12 +4.87
1.03977 H Peak 48.76 +4.87
1.14390 H Peak 4451 +4.87
1.24803 H Peak 45.42 +4.87
2.07983 \Y Peak 47.10 +4.87
2.34998 Vv Peak 48.21 +4.87
2.49625 Vv Peak 49.42 +4.87

2. CHANNEL: MIDDLE (2440 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB
1.00516 H Peak 42.85 +4.87
1.04023 H Peak 47.25 +4.87
1.10937 H Peak 42.22 +4.87
1.14403 H Peak 44.72 +4.87
1.24770 H Peak 45.56 +4.87
2.07983 \Y Peak 46.82 +4.87
2.36192 Vv Peak 46.52 +4.87
2.38789 Vv Peak 46.98 +4.87
2.49612 H Peak 48.51 +4.87
4.88025 \Y Peak 41.96 +4.87
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50716RRF.004 Page 32 of 174 2016-11-11



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

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

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

3. CHANNEL: HIGHEST (2480 MHz).

AT

o

WiReELESS

a DEKRA company

D DEKRA

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB
1.00523 H Peak 44.32 + 4.87
1.03963 H Peak 46.06 + 4.87
1.10963 H Peak 42.54 + 4.87
1.14390 H Peak 45.05 + 4.87
1.24770 H Peak 44.66 + 4.87
2.07976 V Peak 46.36 + 4.87
Peak 58.01 +4.87
2.48654 V
Avg 49.46 + 4.87
Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.

RBW 100 kH=z
VBW 300 kHz
Ref 70 dBpv/m Att 0 dB SWT 100 ms

D DEKRA

70

60

FCCIS

a
i

—30

F-10

--20

-30

Start 20 MHz 97 MHz/

(This plot is valid for all three channels).

Stop 1 GHz
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FREQUENCY RANGE 1 GHz to 3 GHz.

CHANNEL: Lowest (2402 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 dey

80 dBpfm

HZ 54,000 dBpim
50 dBpym |

20 dBpi/m

10 dBpv/m

0 dBpv/m

-10 dBpsfm

1.0 GHz 30000 pts 200.0 MHz/

3.0 GHz

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

CHANNEL: Middle (2440 MHz).

1 Frequency Sweep

Multiview Spectrum D
Ref Level 80.00 dBuv/m RBW 1 MHz
Att OdB = SWT 1s & VBW 3 MHz Mode Auto Sweep

TDF

H1 74,000 dBpv/m
70 dBpv/m

60 dBpv/m

HZ 94,000 depv m
50 dBpv/m

0 P D SO comanactiny M I

ll]l[l. ‘ " l

A0 OB

20 dBpvfm

10 dBpvfm

0 dBpfm

-10 dBpv/m

1.0 GHz 30000 pts 200.0 MHz/

3.0 GHz

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

Multiview

Spectrum

Ref Level 80.00 dBpv/m
Att
TOF

0dB & SWT 15

1 Frequency Sweep

70 depv/m:

AT4@

WireLess
a DEKRA company

RBW 1 MHz
VBW 3 MHz

Mode Auto Sweep

H1 74.000 depv/m

60 dBpv/m

H2 54.000

BT

S0 dBpv/m

oo il s it

L

e

.l i [

30 dBpV/m

20 dBpv,m

10 dBpsfim

0 depvi/m

-10 dBpv/m

1.0 GHz

30000 pts

200.0 MHz/

3.0 GHz

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

FREQUENCY RANGE 3 GHz to 18 GHz.

CHANNEL: Lowest (2402 MHZz).

Multiview

Spectrum

Ref Level 20.00 dBpv/m
Att
TOF

0dB = SWT 1s

1 Frequency Sweep

70 dBpvim

RBW 1 MHz
VBW 3 MHz

Mode Auto Sweep

H1 74.000 dBpy/mr

B0 dBpWim

S0 dBpw i

H2 54.000

dBphm

0 dBpvfm:

B

10 dBpssfm

0 depiim

-10 dBpvfm:

3.0 GHz

30000 pts

1.5 GHz/

18.0 GHz
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CHANNEL: Middle (2440 MHz).

( MultiView Spectrum 1

D DEKRA

Ref Level 80.00 dBuA/m RBW 1 MHz
Att O0dE & SWT 1z o VBW 3MHz Mode Auto Sweep
TDF

1 Frequency Sweep

H1 74.000 dBp/mr
70 dBpvfm

60 dBp,m

HZ2 54.000 dBpv/m
S0 dBpvm

40 dBpnm

B m

10 depv/m

O dBpvfm:

-10 dBpvfm

3.0 GHz 30000 pts 1.5 GHz/

18.0 GHz

CHANNEL: Highest (2480 MHz).

( MultiView Spectrum 1

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

1 Frequency Sweep

H1 74.000 deps/m

70 dBpv/m

60 dBpnm

HZ2 54.000 dBpv/m
S0 dBpv/m

40 dBpv/m

0 e

50 dBpv/m

10 dBptfm

O dBpvém

-10 dBpvfm

3.0 GHz 30000 pts 1.5 GHz/

18.0 GHz
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FREQUENCY RANGE 18 GHz to 26 GHz.

MultivView Iall Spectrum | E]

Ref Level 20.00 dBuv/m ® RBW 1 MHz
& Att Ode ® SWT 1= ® WVBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 dBpv/m

70 dBpvm

60 dBpsm

HZ 54,000 dBpv/m

S0 dBp/m

40 dBpiim I w I w

30 eptm TS T T P
iy it i gAY R b Wl et MMW

20 dBpiim

10 dBpvim

0 depvm

-10 dBpim

18.0 GH= 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. (RESTRICTEBND)
CHANNEL: Lowest (2402 MHZz).

Multiview Spectrum
Ref Level 80.00 dBuv/m RBW 1 MHz
Att O0dB = SWT 1= & VBW 3 MHz Mode Auto Sweep

TOF

1 Frequency Sweep

H1 74.000 dBpvmm

70 dBpv/m

60 dBpv/m

HZ2 54.000 dBpvim

" -~ o " " L o

L

S50 dBpndm
40 dBpnm

30 dBpifm

20 dBpifm

10 dBp/m

0 dBpv/m

-10 dBpvfm

2.31 GHz 30000 pts 8.0 MHz/
— — —

2.39 GHz
—

CHANNEL: Middle (2440 MHz).

MultiView Spectrum

Ref Level 80.00 dBuv/m RBW 1 MHz
Att 0de & SWT 1=z @ VBW 3 MHz Mode Auto Sweep

TOF

1 Frequency Sweep

H1 74000 dBub/mr

70 dBpnm

60 dBpnm

HZ2 54.000 dBpv/m

S0 dBpim |

40 dBphm
4 - i . s n L A e

30 dBpv/m

20 dBpv/m:

10 dBpv/m

0 depvfm:

=10 dBpv/m

2.31 GHz 30000 pts 8.0 MHz/

2.39 GHz

Report No: (NIE)

50716RRF.004 Page 39 of 174

2016-11-11



WIRELE55

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

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

CHANNEL: Highest (2480 MHz).

MultiView | Spectrum | D

Ref Level 20.00 dBv/m RBW 1 MHz
Att Ode & SWT 1s @ WBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 dBpgm

70 dBpiim

60 dBpvm

HZ2 54.000 dBpv/m

50 dRpvm

40 dBpv/m
| — -

30 dBpv/m

20 dBpvm

10 dBpvim

0 dBpvm

-10 dBpv/m:

2.31 GH=z 30000 pts 8.0 MHz/ 2.39 GHz

FREQUENCY RANGE 2.4835 GHz to 2.5 GHz. (RESTRICTBEND).
CHANNEL: Lowest (2402 MHZz).

MultiView Spectrum | D

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

TOF

1 Frequency Sweep

H1 74.000 depv/m

70 dBpsm

60 dBp\m

HZ 54,000 dBp/m

50 dBpv/m
40 dBpi/m
" L . " " ’ . Lm A 1 IS

30 depv/m

20 depw/m

10 dBpvym

0 dBps/m

-10 dBpm

2.4835 GHz 30000 pts 1.65 MHE{ 2.5 GHz
— — —
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CHANNEL: Middle (2440 MHz).

MultiView | Spectrum | D

Ref Level 20.00 dBpv/m RBW 1 MHz
Att Ode & SWT 15 @ ¥YBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 depy//m

70 dBpm

60 dBphm

H2 54,000 depv/m

S0 depim

40 depvim

" m " " . : " RPN Paeror T TN " .

30 dBpm

20 dBpim

10 dBpvim

0 dBpv/m

-10 dBpifm

2.4835 GHz 30000 pts 1.65 MHz/ 2.5 GHz

CHANNEL: Highest (2480 MHz).

MultiView | Spectrum | D

Ref Level 20.00 dBpv/m RBW 1 MHz
Att 0dE & SWT 15 @ ¥VBW 3 MHz Mode Auto Swesp
TOF

1 Frequency Sweep

H1 74.000 deps/m

70 depvim

60 dBpvm
M.
H2 54,000 dBptim
BLv/m /ﬂm\

30 depvm

20 dBp m

10 depvim

0 depv/m

-10 dBpwfm

2.4835 GHz 30000 pts 1.65 MHz/ 2.5 GHz

Report No: (NIE)
50716RRF.004 Page 41 of 174 2016-11-11



AT4 wireless, S.A.U. {
Parque Tecnolégico de Andalucia, “9) 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

Appendix B —Test result (Bluetooth EDR)
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TEST CONDITIONS

Power supply (V):

Type of power supply = DC voltage from external powupply
Type of antenna = External antenna

Declared Gain for antenna (maximum) = +2.3 dBi

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 shielolau end it is connected to the spectrum analyzaguslow
loss RF cable. The reading of the spectrum analgzmorrected with the cable loss.

SPECTRUM
EUT ANALYZER

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

RADIATED MEASUREMENTS

All radiated tests were performed in a semi-anachbamber. The measurement antenna is situatedistaace of

3 m for the frequency range 30 MHz-1000 MHz (30 MH0 MHz Bilog antenna) and at a distance of 1m fo
the frequency range 1 GHz-25 GHz (1 GHz-18 GHz Dmuirdge horn antenna and 18 GHz-40 GHz horn
antenna).

For radiated emissions in the range 1 GHz-25 Gltithperformed at a distance closer than the Spadistance,
an inverse proportionality factor of 20 dB per d¥#zas used to normalize the measured data for rdeteg
compliance.

The equipment under test was set up on a non-ctuwdyalatform 1.5 meter above the ground plane toed
situation and orientation was varied to find theximaum radiated emission.

It was also rotated 360° and the antenna heightwaded from 1 to 4 meters to find the maximum abekl
emission.

Measurements were made in both horizontal andcadplanes of polarization.
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Radiated measurements setup f < 1 GHz

AT4@

WiReELESS
a DEKRA company

ANECHOIC CHAMBER
Measuring 360° I_{roéalltmg
Antenna able

‘ ‘ | 3 m distance

‘ .

AntennaMast

| (Antennaheight variation: 1-4 m)

Spectrum analyser

Shielded Control RoomFor
Radiated Measurements

Radiated measurements setup f > 1 GHz

Preamplifier

Horn antenna

VWAWWWWWWWWWVWVWWNVY

D DEKRA

EUT
x 2 B
1 m distance
Shielded control room for
Spectrum ;
radiated measurements
analyser
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D DEKRA

FCC Section 15.247 Subclause (a) (1) / RSS-247 Gaib.1 (2). 20 dB Bandwidth and Carrier frequency
separation

SPECIFICATION

Frequency hopping systems shall have hopping clhaanger frequencies separated by a minimum dfti2s

or the 20 dB bandwidth of the hopping channel, Weier is greater. Alternatively, frequency hopping
systems operating in the 2400-2483.5 MHz band mee thopping channel carrier frequencies that are
separated by 25 kHz or two-thirds of the 20 dB kddth of the hopping channel, whichever is greater,

provided the systems operate with an output powagreater 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 (MHz 0.960 0.960 0.960
Measurement uncertainty (kHz) <+1.80

Modulation:I1/4-DQPSK (2Mbps)

Lowest frequency| Middle frequency| Highest frequency
2402 MHz 2441 MHz 2480 MHz
20 dB Spectrum bandwidth (kHz 1.395 1.395 1.392
Measurement uncertainty (kHz) <+1.80

Modulation: 8-DPSK (3Mbps)

Lowest frequency

Middle frequency

Highest frequency

2402 MHz 2441 MHz 2480 MHz
20 dB Spectrum bandwidth (kHz 1.419 1.410 1.419
Measurement uncertainty (kHz) <+1.80
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Modulation: GFSK

20 dB BANDWIDTH. Lowest Channel: 2402 MHz.
MultiView | Spectrum
Ref Level 10.80 dBm  Offset 0.80 dB ® RBW 30 kHz
& ALt 20 dB & SWT 3 ms & VBW 100 kHz Mode Auto Sweep

1 Occupied Bandwidth

R e e R T D3[1] -0.32 dB
M1 960.00 kHz
M1[1] 1.49 dBm|

0 dBm ;‘
N/\N W \ 2.40215750 GHz
-10 dBm =
T1

H1 -18.510 dBm

-20 dBrm
L/

- A RN
7 v

-70 dBm

Pl

-80 dBm

CF 2,402 GHz 1000 pts 300.0 kHz/ Span 3.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | ¥-Value | Function | Function Result |
M1 1 2.4021575 GHz 1.49 dBm
T1 1 2.4015575 GHz -15.57 dBm Qe Bw 879.0 kHz
T2 1 2.4024365 GHz -18.32 dBm
M2 1 2.4015275 GHz -18.72 dBm
D3 M2 1 960.0 kHz -0.22 dB
20 dB BANDWIDTH Middle Channel: 2441 MHz.

MultiView | Spectrum [3

Ref Level 10.80 dBm  Offset 0.80 dB ® RBW 30 kHz
& Att 20 dB & SWT 3 ms ® VBW 100 kHz Mode Auto Sweep

1 Occupied Bandwidth

D3[1] ~0.07 dB
M1 960,00 kHz
P M1[1] 2.56 dBm

0 dem
/J-\/‘\/ \\ 2.44116050 GHz|
-10 dém T

H1 -17.440 dBm
-20 dém ‘ L=

N N N,
¥ v

-60 dim
70 dem
-80 dem
CF 2.441 GHz 1000 pts 300.0 kHz/ Span 3.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result |
M1 1 2.4411605 GHz 2.56 dBm
Ti 1 2.4405575 GHz -14.24 dBm Occ Bw 879.0 kHz
Tz 1 2.4414365 GHz -16.83 dBrm
M2 1 z - . m
D3 M2 1 960.0 kHz -0.07 dB
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20 dB BANDWIDTH Highest Channel: 2480 MHz.
MultiView | Spectrum E]
Ref Level 10.80 dBm  Offset 0.80 dB ® RBW 30 kHz
& Att 20dB ® SWT 3ms ® VBW 100 kHz Mode Auto Sweep
1 Occupied Bandwidth

™ D3[1] -0.11 dB|
960.00 kHz
0 dBm AN fv\ M1[1] 3.50 dBm

-10 dBm ++

2.48016050 GHz

iz Vi,
H1 -16.500 dBrr

-20 dBm B

-30 dem /
-40 dem M

-50 dem

-60 dem

-70 dem

-80 dem

CF 2.48 GHz 1000 pts 300.0 kHz/

Span 3.0 MHz

2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function |

Function Result

M1 1 2.4801605 GHz 3.50 dBm
2.4795575 GHz -13.24 dBm Occ Bw
2.4804335 GHz -15.62 cBrm

876.0 kHz

o

F4 . m
960.0 kHz -0.11 dB

Carrier frequency separation

Multiview tH| Spectrum E]
Ref Level 20.00 dBm  Offset 0.30 dB ® RBW 300 kHz
= Att 20 dB ® SWT 3 ms ® VYBW 300 kHz Mode Auto Sweep
1 Frequency Sweep W e
D2[1] -0.03 dB|
1.00800 MHz
M1[1] 5.36 dBm
10 dém 2.43999600 GHz
M1
/NL,\ 22
AV o \/ \/ \/ \/
-10 dem
-20 dem
-30 dem
40 dem
-50 dBm
-60 dBm
-70 dBm
2.438 GHz 1000 pts 800.0 kHz/ 2.446 GHz

The hopping channel carrier frequencies are segghtat a minimum of the two-thirds of the 20 dB batiutih

of the hopping channel.
Verdict: PASS
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Modulation: TI/4-DQPSK
20 dB BANDWIDTH.

MultiView | Spectrum

aT42

WireLesS

DEKRA company

Lowest Channel: 2402 MHz.

Ref Level 20.00 dBm
& Att 20 dB & SWT
1 Occupied Bandwidth

Offset 0.80 dB ® RBW 30 kHz
3 ms ® VBW 100 kHz

Mode Auto Sweep

-0.11 dB
1.39500 MHz|
1.85 dBm)|

10 dBm

2.40216050 GHz

0 dem

-10 dem

H1 -18.150 dBrm

-20 dBm

-30 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.402 GHz

1000 pts 300.0 kHz/

Span 3.0 MHz

2 Marker Table

Type | Ref | Trc | X-Yalue

Function |

| ¥-Yalue

Function Result

2.4021605 GHz
2.4013385 GHz
2.4026555 GHZ

2.4012

1.395 MHZ

M1 1
T1
T2
M2
03 M2

[P

1.85 dBm
-13.73 dBm
-13.75 dBm

Qcc Bw

1.317 MHz

. m
-0.11 dB

20 dB BANDWIDTH

MultiView | Spectrum

Middle Channel:

2441 MHz.

Ref Level 20.00 dBm
& Att 20 dB ® SWT

1 Occupied Bandwidth

Offset 0.80 dB ® RBW 30 kHz
3 ms @ VBW 100 kHz

Mode Auto Sweep

-0.42 dB
1.39500 MHZ]
M1[1] 2.95 dBm

D3[1]

10 dem

=

2.44102250 GHz

0dem

- M/‘\J‘-/J

WMM .

-10 dBm

5

H1 -17.050 dBrm

-20 dem

-30 dem

L]

-50 dem

-60 dem

-70 dBm

CF 2.441 GHz

1000 pts 300.0 kHz/

Span 3.0 MHz

2 Marker Table

Type | Ref | Trc | X-Value

| Y-Value | Function |

Function Result |

2.4410225 GHz
2.4403355 GHz
2. 4416525 GHz

F4
1.395 MHz

M1 1
T1
T2
M2
03 M2

[SP R,

2.95dBm
-12.67 dBm
-12.52 dBm

Ccc Bw

1.317 MHz

. m
-0.42 dB

Report No: (NIE)
50716RRF.004

Page 49 of 174

2016-11-11



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

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

20 dB BANDWIDTH

AT4@

WiReELESS

a DEKRA company

Highest Channel: 2480 MHz.

MultiView | Spectrum

Ref Level 20.00 dBrm  Offset 0.80 dB ® RBW 30 kHz
& Att 20 dB ® SWT 3 ms @ VBW 100 kHz
1 Occupied Bandwidth

Mode Auto Sweep

-0.04 dB
1.39200 MHz|
.08 dBm
2.48002250 GHz

D3[1]

10 dBm M1[1]

=

oo \\/\J L\f\r\,
-10 dBm .

H1 -15.920 dBrmr
-20 dem

-30 dem

WM

- Y

-50 dem

-60 dem

-70 dBm

CF 2.48 GHz

2 Marker Table
Type | Ref | Trc |
M1 1
T1
T2
M2
03

1000 pts 200.0 kHz/ Span 3.0 MHz

X-Value |
2.4800225 GHz
2,4793355 GHz
2.4306555 GHz
2.4792965 GHz
1.392 MHz

Y-Value |
4.08 dBm
-11.72 dBm
-11.82 dBm
-16. m
-0.04 dB

Function | Function Result |

Qce Buw 1.22 MHz

[SP R,

M2

Carrier frequency separation

MultiView | Spectrum

Ref Level 20.00 dBm
@ Att

Offset 0.80 dB ® RBW 300 kHz
20 dB & SWT 3 ms @ VBW 300 kHz
1 Frequency Sweep

Mode Autc Sweep

M1[1]

2.43998000 GHz
0.01 dB

v - 1.01600 MHz,

MR ZaaaN PV acs NV e ke NN Man N N s NIV

0 dBrm

D2[1]
10 dBm

-10 dBm

-20 dBm

-30 dBm:

-40 dBm

-50 dBm

-60 dBm

-70 dBm

2.438 GHz 1000 pts 800.0 kHz/ 2.446 GHz

The hopping channel carrier frequencies are segghlat a minimum of the two-thirds of the 20 dB baiuih
of the hopping channel

Verdict: PASS

Report No: (NIE)

50716RRF.004 Page 50 of 174 2016-11-11



AT4 wireless, S.A.U.

Parque Tecnol6gico

de Andalucia,

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

Modulation: 8-DPSK
20 dB BANDWIDTH

MultiView

& Att

Ref Level 20.00 dBm

)| spectrum

20dB & SWT

1 Occupied Bandwidth

aT42

WireLesS

EKRA company

Lowest Channel: 2402 MHz.

Offset 0.80 d& ® RBW 30 kHz

3 ms ® YBW 100 kHz

Mode Auto Sweep

-0.14 dB
1.41900 MHz
2.09 dBm

D3[1]

M1[1]

10 dem

1 2.40215750 GHz|

0 dBrm

-10 dBm

Tl

M'zﬂ\

H1 -17.910 dBrr

-20 dBm

-30 dBm

-40 dBm

e T

-50 dBm

-60 dBm

-70 dBm

CF 2,402 GHz

300.0 kHz/ Span 3.0 MHz

1000 pts

Type | Ref

2 Marker Table

| _Trc |

X-Value

| Y-Value | Function | Function Result |

1

2.4021575 GHz
24013415 GHz
2.4026525 5Hz

M2

1
1
1
1

2.4012 F
1.419 MHz

2.09 dBm
-14.76 dBm
-14.51 dBm
-31 dBm
-0.14 dB

Der Bwi 1.211 MHz

20 dB BANDWIDTH Middle Channel: 2441 MHz.

MultiView | Spectrum

Ref Level 20.00 dBrm Offset 0.30 d& ® RBW 30 kHz
& Att 20dB & SWT 3 ms & VBW 100 kHz
1 Occupied Bandwidth

Mode Auto Sweep

D3[1]

M1[1]

10 dBm

-0.1¢ dB|
1.41000 MHz|
3.27 dBm|
2.44116050 GHz

0 dem

-10 dBm TT

H1 -16.730 dBm

\—K\DS
=

-20 dBm

-30 dBm

J

-40 dBm

b ]

-50 dBm

-60 dBm

-70 dBém

CF 2.441 GHz 1000 pts 300.0 kHz/

Span 3.0 MHz

2 Marker Table

Type | Ref | Trc | X-Value | Y-Value | Function |

Function Result

3.27 dBm
-13.60 dBm
-13.19 dBm

2.4411605 GHz
2.4403415 GHz
24416495 GHz

M1 1
T1
T2

Cce Bw

1.308 MH:z

-16.94 dBm
-0.16 dB

1
1
M2 1 2.4402845 GH:z
03 M2 1 1.41 MHz
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20 dB BANDWIDTH Highest Channel: 2480 MHz.
MultiView | Spectrum E]
Ref Level 20.00 dBrm  Offset 0.830 dB & RBW 30 kHz
& Att 20 dB & SWT 3 ms & WBW 100 kHz  Mode Auto Sweep
1 Occupied Bandwidth
D3[1] -0.06 dB
1.41900 MHz
10 dBrm M1[1] 4.13 dBm|
M1 2.48016050 GHz
adBm J‘\‘ /'\
-10 dBm — —
H1 -15.670 dBm M \*K L
-15, T / i’\
20 dBm
-30 dem \{\/\
-40 dBri W
50 dBm
60 dBm
70 dBm
CF 2.48 GHz 1000 pts 300.0 kHz/ Span 3.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result |
M1 1 2.4801605 GHz 4.13 dBm
Ti 1 2.4793385 GHz -12.40 dBm Ccc Bw 1.314 MHz
Tz 1 2. 4806525 GHz -12.45 dBrm
M2 1 2.4792815 GHz -16.22 dBm
D3 Mz 1 1.419 MHz -0.06 dB

Carrier frequency separation

MultiView | Spectrum
Ref Level 2000 dBm  Offset 0.80 dB ® RBW 300 kHz
& Att 20dB & SWT 3 ms ® VBW 300 kHz  Mode Auto Sweep
1 Frequency Sweep { W
D2[1] -0.01 dB
1.01600 MHz
M1[1] 5.89 dBm|
10 dam vy 2.43998000 GHz|
m Dz
-10 dBm
20 dBm
20 dBm
-40 dBm
50 dBm
-60 dBm
70 dBm
2.438 GH=z 1000 pts 800.0 kHz/ 2.446 GHz

The hopping channel carrier frequencies are segghfat a minimum of the two-thirds of the 20 dB baiutih of
the hopping channel.

Verdict: PASS
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FCC Section 15.247 Subclause (a) (1) (iii) / RSS72€lause 5.1 (4). Number of hopping channels

SPECIFICATION

Frequency hopping system in the 2400-2483.5 MHzIsdnall use at least 15 channels.

RESULTS

The number of hopping channels is 79 for all thmeeles (see next plots).

Modulation: GFSK
MultiView | Spectrum E]
Ref Level 20.00 dBm Offset 0.20 dB ® RBW 300 kHz
& Att 20 dB & SWT 3 ms ® VBW 500 kHz  Mode Auto Sweep
1 Frequency Sweep
M2[1] 5.22 dBm)|
2,4400060 GHz
M1[1] 3.85 dBm|
10 dBm

0dim

2.4020110 ﬁyz

-10 dBm

afatatataTaTataTa /atatatta atatatatatatatalatal afatatatataTaratatat taatala
ERARRRRAR RN R Y T

-20 dBm

-30 dBm

A0

2.39 GHz
—

1000 pts 5.1 MHE{ 2.441 GHz |

Number of hop

ping frequencies: 39
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= ALt

Ref Level 20.00 dBm

20 dB & SWT

1 Frequency Sweep

MultiView | Spectrum

AT4@

WiReELESS

a DEKRA company

>

DEKRA

Offset 0.80 dB ® RBW 300 kHz
3 ms ® VBW 500 kHz Mode Auto Sweep

M2[1]

M1[1]

10 dBm
1

ATATATE

RTATATA

ﬂﬂﬂp

6.07 dBm
2.4800300 GHz
5.48 dBm
2.4430020 GHz

il

-10 dem

AR

VT

I

AAAN
P

ARNAN
AN

-20 dem

-30 dem

-40 dem

-50 dem

-60 dem

-70 dem

2.439 GHz
——

1000 pts

4.4 MHE/

2.483 GHz
—

Number of hopping frequencies: 40

Total number of hopping frequencies: 79

Verdict: PASS
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Modulation: TI/4-DQPSK

& Att

10 derm

MultiView | Spectrum
Ref Level 20.00 dBm

20 dB & SWT

1 Frequency Sweep

AT4@

WireLess
a DEKRA company

Offset 0.80 dB & RBW 300 kHz
3 ms ® VBW 500 kHz

Mode Auto Sweep

M2[1]

M1[1]

0 dBm

M1

SN

2.4400060 GHz|

2.4020110 GHz

VYV

5.63 dBm

4.80 dBm

-10 dBm

-20 dBm

]

-30 dBm

-40 dBm

-50 dBm

i

s Yy

-70 dBm

2.39 GHz

1000 pts

5.1 MHz/

2.441 GHz

Number of hopping frequencies: 39
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pany

MultiView | Spectrum E]

Ref Level 20,00 dBm  Offset 0.80 d& ® RBW 300 kHz
& ALt 20 dB & SWT 3 ms ® ¥BW 500 kHz  Mode Auto Sweep
1 Frequency Sweep

M2[1] 671 dBm

2.4800300 GHz

M1[1] 6.15 dBm

10 dem-— 2.4490020 GHz
0 dBrmn Wl\

-10 dBm \

-20 dBm \

-30 dem \
-40 dem \

-50 dBm:

-60 dBm:

-70 dBm

2.439 GHz 1000 pts 4,4 MHz/ 2.483 GHz

Number of hopping frequencies: 40

Total number of hopping frequencies: 79

Verdict: PASS
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Modulation: 8-DPSK

MultiView :a:l Spectrum | E]

Ref Level 20.00 dBm  Offset 0.80 dB & RBW 300 kHz
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Number of hopping frequencies: 39
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MultiView | Spectrum |

Ref Level 20.00 dBm Offset 0.80 dB ® RBW 300 kHz
& Att 20 dB & SWT 3 ms ® YBW 500 kHz  Mode Auto Sweep
1 Frequency Sweep

M2[1] 6.60 dBm|

2.4800300 GHz
M1[1] 6.07 dBm|
L0 dery 2.4410020 GHz
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-20 dBm |
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Number of hopping frequencies: 40

Total number of hopping frequencies: 79

Verdict: PASS
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a DEKRA company

FCC Section 15.247 Subclause (a) (1) (iii) / RSS72€lause 5.1 (4). Time of occupancy (Dwell Time)

SPECIFICATION

The average time of occupancy on any channel sbalbe greater than 0.4 seconds (400 ms) withieriagh
of 0.4 seconds multiplied by the number of hopgihgnnels employed = 0.4 x 79= 31.6 seconds.

RESULTS

Modulation: GFSK
1. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE 1B1.

- Tx-time per hop = 372.74 us (see next plot).

MultivView | Spectrum E]
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- Number of hops over a period of 1 second = 10 iséeplot).

Multiview | Spectrum
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-40 gBm
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-60 dB
-70 dBm
-80 dBm
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Number of hops in the period specified in the regaents = (10 hops) x (31.6 s/ 1 s) = 316 hops.

Averaging time of occupancy = 372.74 us x 316 hofd7.78 ms per 31.6 seconds.

Measurement uncertainty (%) <+0.01

Verdict: PASS
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2. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE HS.

AT

O

WireLess
a DEKRA company

- Tx-time per hop = 1.629 ms (see next plot).

MultiViiew | Spectrum

Ref Level 1500 dBm  Offset 0.80 dB ® RBW 1 MHz
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10 dBm
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- Number of hops over a period of 3 seconds = 15r{e&eplot).

MultiView | Spectrum
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Number of hops in the period specified in the regaents = (15 hops) x (31.6 s/ 3 s) = 158 hops.
Averaging time of occupancy = 1.629 ms x 158 ho@§#38 ms per 31.6 seconds.

D DEKRA

Measurement uncertainty (%)

<+0.01

Verdict: PASS
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3. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE I85.

- Tx-time per hop = 2.879 ms (see next plot).

MultiView | Spectrum
Ref Level 15.00 dBm  Offset 0.80 dB ® RBW 1 MHz SGL
& Att 40 dB ® SWT 5ms ® VBW 3 MHz
1 Zero Span TPk Clrw
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- Number of hops over a period of 3 seconds = 10r{egeplot).

Multiview | Spectrum E]
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SGL
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Number of hops in the period specified in the regaents = (10 hops) x (31.6 s/ 3 s) = 105.33 hops.
Averaging time of occupancy = 2.879 ms x 105.33sw303.25 ms per 31.6 seconds.

Measurement uncertainty (%) <+0.01
Verdict: PASS
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Modulation: m/4-DQPSK
1. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE-RH1.

- Tx-time per hop = 385.76 s (see next plot).

MultiView | Spectrum E]
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- Number of hops over a period of 1 second = 12 iisaé plot).

MultiView - Spectrum
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Number of hops in the period specified in the regmients = (12 hops) x (31.6 s/ 1 s) = 379.2 hops.
Averaging time of occupancy = 385.76 ps x 379.2wi46.28 ms per 31.6 seconds.

Measurement uncertainty (%) <+0.01
Verdict: PASS

Report No: (NIE)
50716RRF.004 Page 63 of 174 2016-11-11



WIRELE55
www.atdwireless.com - C.I.F. A29 507 456

AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
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2. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE-RHS3.

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

MultiView | Spectrum B
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- Number of hops over a period of 3 seconds = 14r{egeplot).

MultiView | Spectrum E]
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Number of hops in the period specified in the resmients = (14 hops) x (31.6 s/ 3 s) = 147.47 hops.
Averaging time of occupancy = 1.638 ms x 147.47shw241.55 ms per 31.6 seconds.

Measurement uncertainty (%) <+0.01
Verdict: PASS
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AT4 wireless, S.A.U.
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EKRA company

3. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE-RH5.

- Tx-time per hop = 2.879 ms (see next plot).

MultiView | Spectrum
Ref Level 15.00 dBm  Offset 0.80 d& ® RBW 1 MHz SGL
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- Number of hops over a period of 3 seconds = 12r{egeplot).

1 Zero Span

MultiView --| Spectrum E]
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0 dem
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Number of hops in the period specified in the resmients = (12 hops) x (31.6 s/ 3 s) = 126.40 hops.
Averaging time of occupancy = 2.879 ms x 126.40shw363.91 ms per 31.6 seconds.

Measurement uncertainty (%)

<+0.01

Verdict: PASS
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Modulation: 8-DPSK
1. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE-BH1.

- Tx-time per hop = 385.76 s (see next plot).

MultiView | Spectrum
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- Number of hops over a period of 1 second = 10 rise plot).

MultiView (| Spectrum
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Number of hops in the period specified in the resjaents = (10 hops) x (31.6 s/ 1 s) = 316 hops.
Averaging time of occupancy = 385.76 us x 316 hofp21.90 ms per 31.6 seconds.

Measurement uncertainty (%) <+0.01
Verdict: PASS
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2. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE-BHS3.

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

MultiView | Spectrum
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- Number of hops over a period of 3 seconds = 15r{e&eplot).

MultiView | Spectrum E]
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Number of hops in the period specified in the resjaients = (15 hops) x (31.6 s/ 3 s) = 158 hops.
Averaging time of occupancy = 1.638 ms x 158 ho25&.80 ms per 31.6 seconds.

Measurement uncertainty (%) <+0.01
Verdict: PASS
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3. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE-BH5.

- Tx-time per hop = 2.884 ms (see next plot).

MultiView | Spectrum
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- Number of hops over a period of 3 seconds = 13r{egtplot).

MultiView | Spectrum
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Number of hops in the period specified in the regaents = (13 hops) x (31.6 s/ 3 s) = 136.93hops.

Averaging time of occupancy = 2.884 ms x 136.93sw394.92 ms per 31.6 seconds.

Measurement uncertainty (%) <+0.01

Verdict: PASS
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FCC Section 15.247 Subclause (b) / RSS-247 Clausg ). Maximum peak output power and antenna gain

SPECIFICATION

For frequency hopping systems operating in the 248B.5 MHz band employing at least 75 hopping

AT4@

a DEKRA company

channels: 1 watt (30 dBm). The e.i.r.p. shall nateed 4 W (RSS-247).

MAXIMUM OUTPUT POWER. See next plots.

Declared maximum antenna gain: +2.3 dBi.

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

power.

Modulation: GFSK

D DEKRA

Lowest frequency

Middle frequency

Highest frequency

2402 MHz 2441 MHz 2480 MHz
Maximum peak power (dBm) 4.17 5.36 6.27
Maximum EIRP power (dBm) 6.47 7.66 8.57
Measurement uncertainty (dB) <+1.20

Modulation:I1/4-DQPSK (2Mbps)

Lowest frequency

Middle frequency

Highest frequency

2402 MHz 2441 MHz 2480 MHz
Maximum peak power (dBm) 4.93 6.01 6.9
Maximum EIRP power (dBm) 7.23 8.31 9.2
Measurement uncertainty (dB) <+1.20

Modulation: 8-DPSK (3Mbps)

Lowest frequency

Middle frequency

Highest frequency

2402 MHz 2441 MHz 2480 MHz
Maximum peak power (dBm) 4.81 5.93 6.82
Maximum EIRP power (dBm) 7.11 8.23 9.12
Measurement uncertainty (dB) <+1.20

The maximum directional gain of the antenna is thas 6 dBi and therefore the maximum output poiwarot

required to be reduced from the stated values.

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

MultiView | Spectrum
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Modulation: GFSK Middle Channel: 2441 MHz.

MultiView | Spectrum
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PEAK OUTPUT POWER (CONDUCTED).
Modulation: GFSK Highest Channel: 2480 MHz.

MultiView /| Spectrum
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Modulation:T1/4-DQPSK Lowest Channel: 2402 MHz

MultiView | Spectrum E]
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WiReELESS

PEAK OUTPUT POWER (CONDUCTED)

Modulation:I1/4-DQPSK Middle Channel: 2441 MHz.
MultiView | Spectrum E]
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Modulation:I1/4-DQPSK Highest Channel: 2480 MHz.
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PEAK OUTPUT POWER (CONDUCTED).
Modulation: 8-DPSK Lowest Channel: 2402 MHz

Multiviiew | Spectrum
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Modulation: 8-DPSK Middle Channel: 2441 MHz.
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PEAK OUTPUT POWER (CONDUCTED).
Modulation: 8-DPSK Highest Channel: 2480 MHz.

MultiView | Spectrum E]

Ref Level 20.00 dBm  Offset 0.80dB ® RBW 2 MHz
& ALt 20 dB ® SWT 3 ms ® VBW 10 MHz Mode Auto Sweep

1 Frequency Sweep
M1[1] 6.82 dBm
2.47998500 GHz

10 dBm o

0dem

-10 dBm

-20 dBm

-40 dBm

-50 dBm:

-60 dBm

-70 dBm

CF 2.48 GHz 1000 pts 1.0 MHz/ Span 10.0 MHz
S — — m— — m—
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FCC Section 15.247 Subclause (d) / RSS-247 Clagse. Band-edge compliance of conducted emissions
(Transmitter)

SPECIFICATION

Emissions outside the frequency band in whichkentional radiator is operating shall be at I2@stB below the
highest level of the desired power.

RESULTS:
Modulation: GFSK

1. LOW FREQUENCY SECTION 2402 MHz (HOPPING OFF)eS®xt plot.

Multiview -] Spectrum E]

Ref Level 20.00 dBrm  Offset 0.80 d& ® RBW 100 kHz

& Att 20 dB & SWT 3 ms ® ¥BW 300 kHz  Mode Auto Sweep
1 Frequency Sweep

D2[1] -56.26 dB
-2.0400 MHZ]
M1[1] 4.17 dBm
10 dBm

2.,4020080 GHz

0 dem /—\J'V]

1

H1 -15.830 dBmr / \
-20 dBm f \

-30 dBm / \

-40 dBm N \J\
-50 dBm n/
-60 dBm | mj\)\f

e WMWW -

-70 dBm

2.39 GHz 1000 pts 1.5 MHz/ 2.405 GHz

Verdict: PASS
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2. HIGH FREQUENCY SECTION 2480 MHz (HOPPING OFFgehext plot.

MultiView | Spectrum E]
Ref Level 20.00 dBm Offset 0.80 dB ® RBW 100 kHz
& Att 20 dB & SWT 3 ms ® VBW 300 kHz  Mode Auto Sweep
1 Frequency Sweep
D2[1] 46,
6.3450 MHz
M1[1] 6.24 dBm|
10 dem T 2.4801530 GHz
0 dBmn ﬂ\
-10 dem \
H1 -13.760 dBm / \
-20 dem / \
-30 dBm /\J
-40 dBm M/ \ﬁ\ D2
-50 dBm M V\kﬂ"" /.\
b derm J\’T. wx — nwllwf\wd
70 dem
w1
2.475 GHz 1000 pts 1.5 MHz/ 2.49 GHz

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

& ALL

10 dem

MultiView !
Ref Level 20.00 dBm

| Spectrum

20 dB @ SWT

1 Frequency Sweep

Offset 0.80 dB ® RBW 100 kHz
3 ms ® VBW 300 kHz

Mode Auto Sweep

D2[1]

M1[1]

0 dBrm

11

-2.2650 MHz

2.4021430 GHz|

-59 20 dB

3.71 dBm)|

-10 dBm

-20 dBm

H1 -16.290 dBm

A

Ay

-30 dBm

-40 dBm

-50 dBm

-60 dBm

=70 dBm

IWANFAWILWAY

A e [

2.39 GHz

1000 pts

1.5 MHz/

2.405 GHz

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

Multiview | Spectrum

Ref Level 20.00 dBm  Offset 0.80 dB ® RBW 100 kHz
& Att 20 dB & SWT 3 ms ® VBW 300 kHz  Mode Auto Sweep
1 Frequency Sweep

D2[1] -46.83 dB

6.3450 MHz
M1[1] 6.21 dBm|
10 dBm ML 2.4801530 GHz

A A I

AYAVARVA LYV

H1 -13.790 dBm \
20 dBm \
30 dem
-40 dBm L

. W Ay ]
. N [ L [

-70 dBm

2.475 GHz 1000 pts 1.5 MHz/ 2.49 GHz

Verdict: PASS

Measurement uncertainty (dB) <+1.20
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Modulation: TI/4-DQPSK
1. LOW FREQUENCY SECTION 2402 MHz (HOPPING OFF)eS®xt plot.

MultiView =-| Spectrum

Ref Level 20.00 dBm Offset 0.80 dB ® RBW 100 kHz
= Att 20 dB & SWT 3ms ® VBW 300 kHz Meode Auto Sweep

1 Frequency Sweep

D2[1] -44.96 dB

-2.0400 MHz
M1[1] 4,80 dBm
10 dem 2.4020080 GHz

AN

i

/ \

H1 -15.200 dBrr /- \

N

-30 dBm \’\

/ i

-50 dBm

o, gl KWJ

-60 dBm e

MMWWMWWWM

-70 dBm

W1

2.39 GHz 1000 pts 1.5 MHz/ 2.405 GHz

Verdict: PASS
2. HIGH FREQUENCY SECTION 2480 MHz (HOPPING OFFgeshext plot.

MultiView | Spectrum

Ref Level 20.00 dBrm  Offset 0.80 dB ® RBW 100 kHz
= ALt 20 dB & SWT 3 ms ® VBW 300 kHz Mode Auto Sweep

1 Frequency Sweep

D2[1] -47.35 dB

6.4950 MHz

MI1[1] 6.88 dBm|

10 dBm T 2.4800030 GHz
ﬂ\
-10 dBm / \l

H1 -13.120 dBmr / \
-20 dBm /\}
-30 dBm //

W\ D2

7 j
Do \“\A)“w ey \

-70 dBm

2.475 GHz 1000 pts 1.5 MHz/ 2.49 GHz

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

MultiView | Spectrum

Ref Level 20.00 dBm  Offset 0.80 dB ® RBW 100 kHz
& ALt 20 dB & SWT 3 ms ® VBW 300 kHz Mode Auto Sweep
1 Frequency Sweep

D2[1] -a4.
-2.0250 MHZ
MI1[1] 4.62 dBm)|
10dem

2.4020080 GHz

]

/ﬂ\j\“\ﬁ

H1 -15.380 dBrm /

-20 dBm /

-30 dBm (/f
-40 dBm -

Al

-70 dem
Wl
2.39 GHz 1000 pts 1.5 MHz/ 2.405 GHz

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

MultiView | Spectrum E]

Ref Level 20.00 dBrm  Offset 0.280 dB & RBW 100 kHz
& Att 20 dB & SWT 3 ms ® ¥BW 300 kHz  Mode Auto Sweep
1 Frequency Sweep

D2[1] ~17.38 dB

5.4900 MHz
Mi1[1] 6.83 dBm|
10 dBm T 2.4800030 GHz|

R ﬂ\

H1 -13.170 dBrm \‘\
-20 dem
-30dBm I\JA
-40 dem

— )
—
=

I |
bl L

-70dBm

R

2.475 GHz 1000 pts 1.5 MHz/ 2.49 GHz

Verdict: PASS

Measurement uncertainty (dB) <+1.20
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Modulation: 8-DPSK
1. LOW FREQUENCY SECTION 2402 MHz (HOPPING OFF)eS®xt plot.

MultiView =-| Spectrum
Ref Level 20.00 dBm Offset 0.80 dB ® RBW 100 kHz
= Att 20 dB & SWT 3ms ® VBW 300 kHz Meode Auto Sweep
1 Frequency Sweep W iew
D2[1] -48.03 dB
-2.0400 MHz|
M1[1] 4,78 dBm

2.4020080 GHz

10 dBm
1
0 dBm /J Rj\‘\,\

/ )

H1 -15.220 dBrm / \

[ [ L

-30 dBm

-40 dam
o \

-50 dBm
-60 dem WNNV WM,. W
WMWW
70 dBm
vl
2.39 GHz 1000 pts 1.5 MHz/ 2.405 GHz

Verdict: PASS
2. HIGH FREQUENCY SECTION 2480 MHz (HOPPING OFFgeshext plot.

MultiView | Spectrum
Ref Level 20.00 dBm Offset 0.80 dB ® RBW 100 kHz
= Att 20 dB & SWT 3ms ® VBW 300 kHz Meode Auto Sweep
1 Frequency Sweep PR View
M1[1] 6.80 dBm
2.4800030 GHz
D2[1] -17.33 dB
10 dem T 6.4950 MHz

0 dBm \

-10 dBm ; \

H1 -13.200 demr / \
-20 dBm

-30 dem f\'\/ /
-40 dem /Dg\

%W \w«ww‘\,wf“\m/ \ " )

-60 dBm
-70 dBm
W1
2.475 GHz 1000 pts 1.5 MHz/ 2.49 GHz
Verdict: PASS
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3. LOW FREQUENCY SECTION (HOPPING ON). See nexitplo

MultiView | Spectrum

Ref Level 20.00 dBm  Offset 0.80 dB ® RBW 100 kHz

& ALt 20 dB & SWT 3 ms ® VBW 300 kHz Mode Auto Sweep
1 Frequency Sweep

D2[1] -a8.
-2.0550 MHZ
MI1[1] 4.79 dBm|
10dem

2.4020080 GHz

7 L

-10 dBm

H1 -15.210 dBrv f

-20 dBm /

-30 dBm /

-40 dem =
o
50 dBm frrr
-60 dBm WMWLJJ w,t'\'k“‘w’m‘ ikt ™y
70 dBm
w1
2.39 GHz 1000 pts 1.5 MHz/ 2.405 GHz

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

MultiView | Spectrum
Ref Level 20.00 dBm Offset 0.80 d& ® RBW 100 kHz
= Att 20 dB & SWT 3 ms ® VBW 300 kHz Mode Auto Sweep
1 Frequency Sweep
D2[1] -47.13 dB
3.3450 MHz
M1[1] 6.36 dBm)|
10 dBm ) 2.4801680 GHz|
\D’\mwm m\] W‘\r\wﬂ ﬂ\
-10 dBm l
H1 -13.640 dBrm \
-20 dBm
-30 dem m\,\
-40 dem ﬂh\‘ -
-50 dem w \\W/ /\w \\MP’J)J/\\\
-60 dBm v "'*W ity
70 dBm
w1
2.475 GHz 1000 pts 1.5 MHz/ 2.49 GHz

Verdict: PASS

Measurement uncertainty (dB) <+1.20
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FCC Section 15.247 Subclause (d) / RSS-247 Clause Emission limitations conducted (Transmitter)

SPECIFICATION

In any 100 kHz bandwidths outside the frequencydbarwhich the intentional radiator is operatirtgg tadio
frequency power that is produced by the intentioadiator shall be at least 20dB below that in6@ kHz
bandwidth within the band that contains the higlhesat| 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 (seexhglot).

MultiView | Spectrum

Ref Level 15.00 dBm Offset 0.80 dB ® RBW 100 kHz
& ALt 40 dB SWT 250 ms & VBW 300 kHz  Mode Auto Sweep
1 Frequency Sweep

10 dBm

0 dBm

-10 dBm

H1 -15.830 dBm

-20 dBm

-30 dBm

-40 dBm

-60 dBm

-70dBm

-80 dBm

30.0 MHz 30000 pts 2.5 GHz/ 25.0 GHz

Note: The peak above the limit is the carrier fiety.
Verdict: PASS
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2. MIDDLE CHANNEL (2441 MHZz): 30 MHz-25 GHz (seexteplot).

MultiView | Spectrum E]
Ref Level 1500 dBm Offset 0.80dB & RBW 100 kHz

& Att 40 dB  SWT 250 ms & VBW 300 kHz Mode Auto Sweep
1 Frequency Sweep

10 dBm

O dBm

-10 dBm

H1 -14.640 dBm

-20 dBm

-30 dBm

-40 dBm

-60 dBm

-70 dBm

-B0 dBm

30.0 MHZz 30000 pts 2.5 GHE/ 25.0 GHz
— — E—

Note: The peak above the limit is the carrier fierty.
Verdict: PASS

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

MultiView | Spectrum E]
Ref Level 1500 dBm Offset 0.80dB & RBW 100 kHz

& Att 40 dB  SWT 250 ms & VBW 300 kHz Mode Auto Sweep
1 Frequency Sweep

10 dem

0 dBm

-10 dBm

H1 -13.760 dBrm

-20 dBm

-30 dBm

-40 dBm

-70 dBm

-B0 dBm

30.0 MHz 30000 pts 2.5 GHz/
Note: The peak above the limit is the carrier fiey.
Verdict: PASS

25.0 GHz

Measurement uncertainty (dB) <+1.20
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Modulation: TI/4-DQPSK
1. LOWEST CHANNEL (2402 MHz): 30 MHz-25 GHz (seexhglot).

MultiView | Spectrum

Ref Level 15.00 dBrm  Offset 0.80 dB & RBW 100 kHz

= Att 40 dE SWT 250 ms @ VBW 300 kHz Mode Auto Sweep
1 Frequency Sweep

10 dBm

0 dern

-10 dBm

H1 -15.200 dBm

-20 dBm

-40 dBm

-60 dBm

-70 dBm

-B0 dB

30.0 MHZz 30000 pts 2.5 GHz/
— - —

Note: The peak above the limit is the carrier fiemay.
Verdict: PASS

2. MIDDLE CHANNEL (2441 MHz): 30 MHz-25 GHz (seexteplot).

MultiView | Spectrum

25.0 GHz
—

Ref Level 15.00dBm Offset 0.80 dB ® RBW 100 kHz

@ ALt 40dB  SWT 250 ms ® VBW 300 kHz  Mode Auto Sweep
1 Frequency Sweep

10dBm

0 dem

-10 dBm

H1 -13.990 dBrr

-20 dBm

-30 dBm

-40 dBm

»

-60 dBm

-70 dBm

-80 dBm

30.0 MHz 30000 pts 2.5 GHz/

25.0 GHz

Note: The peak above the limit is the carrier fiery.
Verdict: PASS
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3. HIGH CHANNEL (2480 MHz): 30 MHz-25 GHz (see ngatot).

D DEKRA

MultivView 2| Spectrum E]
Ref Level 1500 dBm  Offset 0.80 dB ® RBW 100 kHz
& Att 40 dB  SWT 250 ms @ VBW 300 kHz  Mode Auto Sweep
1 Frequency Sweep
10 dém
0 dem
-10 dBm
H1 -13.120 dBr
-20 dBm
-30 dBm
-40 dBm
50,cegn
-60 dBm
-70 dBm
-80 dBm
30.0 MHz 30000 pts 2.5 GHz/ 25.0 GHz

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

Verdict: PASS

Measurement uncertainty (dB)

<+1.20
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Modulation: 8-DPSK
1. LOWEST CHANNEL (2402 MHz): 30 MHz-25 GHz (seexhglot).

MultiView | Spectrum
Ref Level 15.00 dBrm  Offset 0.80 dB & RBW 100 kHz

= Att 40 dE SWT 250 ms @ VBW 300 kHz Mode Auto Sweep
1 Frequency Sweep

10 dBm

0 dern

-10 dBm

H1 -15.220 dBm

-20 dBm

-30 dB

-40 dBm

"

-60 dBm

-70 dBm

-B0 dB

30.0 MH£ 30000 pts 2,5 GHz/
Note: The peak above the limit is the carrier fiemay.
Verdict: PASS

2. MIDDLE CHANNEL (2441 MHz): 30 MHz-25 GHz (seexteplot).

MultiView | Spectrum
Ref Level 15.00 dBrm  Offset 0.80 dB & RBW 100 kHz

25.0 GHz
—

= Att 40 dE SWT 250 ms @ VBW 300 kHz Mode Auto Sweep
1 Frequency Sweep

10 dBm

0 dern

-10 dBm

H1 -14.070 dBm

-20 dBm

-40 dBm

-50 i""-.

-60 dBm

-70 dBm

-B0 dB

30.0 MHZz 30000 pts 2.5 GHz/
— - —

25.0 GHz
—

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

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

MultivView 2| Spectrum E]

Ref Level 15.00dBm  Offset 0.80 dB & RBW 100 kHz
& Att 40dB  SWT 250 ms ® VBW 300 kHz Mode Auto Sweep
1 Frequency Sweep

10 dBm

0 dBm

-10 dBm

H1 -13.200 dBrr

-20 dBm

-30 dBm

-40 dBm

-60 dBm

-70 dBm

-B0 dBm

30.0 MHZz 30000 pts 2.5 GHz/ 25.0 GHz

Note: The peak above the limit is the carrier fiesaey.
Verdict: PASS

Measurement uncertainty (dB) <+1.20
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FCC Section 15.247 Subclause (d) / RSS-247 Clause Bmission limitations radiated (Transmitter)
SPECIFICATION

Radiated emissions which fall in the restricteddsaas defined in §15.205(a), must also comply thighradiated
emission limits specified in §15.209(a) (see 8§15(2P/ RSS-Gen):

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 asetan measurements employing CISPR quasi-peagtoete
except for the frequency bands 9-90 kHz, 110-499 &ktd above 1000 MHz. Radiated emission limithésé
three bands are based on measurements employavgeage detector.

For average radiated emission measurements ab®2MBz, there is also a limit corresponding to Babove
the indicated values in the table is specified wineasuring with peak detector function.

RSS-247 Attenuation below the general field strength taxspecified in RSS-Gen is not required.

RESULTS:

The situation and orientation was varied to find thaximum radiated emission. It was also rotate@f a@d the
antenna height was varied from 1 to 4 meters ttfie maximum radiated emission.

Measurements were made in both horizontal andcadplanes of polarization.

All tests were performed in a semi-anechoic chanalber distance of 3 m for the frequency range 3QzMBOO
MHz and at distance of 1m for the frequency ran@Hz-25 GHz.

The field strength is calculated by adding coracfiactor to the measured level from the spectraoalyaer. This
correction factor includes antenna factor, cabds lEnd pre-amplifiers gain.

Report No: (NIE)
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Frequency range 30 MHz-1000 MHz.

Note: The spurious emissions below 1 GHz do noeddpon either the operating channel or the modurati
mode selected in the EUT.

Spurious signals closest to the limit

Spurious frequency Polarization Detector Emission Level Measurement
(MH2z) (dBuV/m) Uncertainty (dB
47.751 Y QuasiPeak 26.49 +3.88
143.296 H QuasiPeak 30.22 +3.88
166.285 \% QuasiPeak 33.96 +3.88
232.342 \Y} QuasiPeak 26.98 +3.88
299.272 \ QuasiPeak 35.06 +3.88
365.814 Y, QuasiPeak 23.65 +3.88
796.591 Y, QuasiPeak 33.63 +3.88

Frequency range 1 GHz-25 GHz

The results in the next tables show the maximumsomed levels in the 1-25 GHz range including thatrigted
bands 2.31-2.39 GHz and 2.4835-2.5 GHz (see netg)pl

Modulation: GFSK

1. CHANNEL: LOWEST (2402 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB
44,17
1.24817 v Peak v 487
Average 36.86
46.56
1.97603 H Peak 487
Average 37.66
48.68
2.08017 H Peak 4487
Average 38.54
48.40
2.33408 H Peak 4487
Average 37.10
49.24
2.49333 v Peak +4.87
Average 38.90
40.60
4.80425 v Peak +4.87
Average 35.05
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2. CHANNEL: MIDDLE (2441 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB
43.97
1.24810 v Peak 4487
Average 34.78
48.51
1.97603 H Peak 55 487
Average 36.01
47.46
2.08017 H Peak . 487
Average 39.15
48.45
2.36997 v Peak 4487
Average 38.05
47.60
2.49320 v Peak ‘487
Average 39.67
42.79
4.88175 v Peak . 487
Average 39.90
3. CHANNEL: HIGHEST (2480 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz2) (dBuV/m) Uncertainty (dB
43.99
1.24817 v Peak v 487
Average 35.09
46.31
1.97603 H Peak . 487
Average 36.80
47.39
2.07970 H Peak 4487
Average 38.65
48.45
2.34363 v Peak +4.87
Average 36.93
2.48654 v Peak o123 +4.87
Average 48.45
4.95975 v Peak 40.58 4487
Average 36.56
Verdict: PASS
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Zaé(;vi;eg;ﬂlgg r?‘? 2d (-aé,_\QnE?Q% éaampanillas - Malaga - Espafia ,4 T Q > DE KRA
www.at4wireless.com - C.L.F. A29 507 456 a DEKRA company
Modulation:T1/4-DQPSK
1. CHANNEL: LOWEST (2402 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBpV/m) Uncertainty (dB
43.94
1.24803 v Peak +4.87
Average 35.84
45.59
1.97610 H Peak . 487
Average 36.97
48.39
2.07910 H Peak 4487
Average 38.46
48.54
2.37872 v Peak 487
Average 37.27
49.2
2.49508 v Peak 228 +4.87
Average 39.27
3.08875 v Peak 13.52 4487
Average 39.59
9.
4.80325 v Peak 558 +4.87
Average 34.86
2. CHANNEL: MIDDLE (2441 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz2) (dBuV/m) Uncertainty (dB
43.44
1.24810 v Peak +4.87
Average 35.57
46.86
2.08003 v Peak . 487
Average 38.48
47.99
2.31329 v Peak ‘487
Average 37.74
49.66
2.49586 v Peak 4487
Average 39.47
42.55
3.13875 v Peak > v 487
Average 38.27
4.88225 v Peak 1229 +4.87
Average 37.89
Report No: (NIE)
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AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia,

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

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

3. CHANNEL: HIGHEST (2480 MHz).

AT

o

WiReELESS

a DEKRA company

D DEKRA

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBpV/m) Uncertainty (dB
1.24783 v Peak 2557 +4.87
Average 35.73
1.97583 y Peak 4539 . 487
Average 37.45
48.45
2.08000 H Peak ‘487
Average 38.52
48.41
2.37892 v Peak . 487
Average 37.26
58.46
2.48351 v Peak . 487
Average 40.12
57.27
2.48645 v Peak 487
Average 49.07
44.17
3.18875 v Peak . 487
Average 40.30
39.59
4.96025 v Peak v 487
Average 35.88
Verdict: PASS
Report No: (NIE)
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AT4 wireless, S.A.U. (
u 6 ucia, (&)
Zaé(;vi;eg;ﬂlgg r?‘? 2d (-aé,_\QnE?Q% éaampanillas - Malaga - Espafia ,4 T Q > DE KRA
www.at4wireless.com - C.L.F. A29 507 456 a DEKRA company
Modulation: 8-DPSK
1. CHANNEL: LOWEST (2402 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBpV/m) Uncertainty (dB
43.86
1.24810. v Peak ‘487
Average 35.47
45.64
1.97590 v Peak . 487
Average 36.21
47.12
2.08100 v Peak 4487
Average 38.20
51.83
2.38954 v Peak ‘487
Average 37.13
48.12
2.49603 H Peak 8 . 487
Average 38.47
43.25
3.08825 v Peak 4487
Average 39.19
2. CHANNEL: MIDDLE (2441 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBpV/m) Uncertainty (dB
47.
1.97530 H Peak 08 ‘487
Average 36.35
48.64
2.08023 H Peak 4487
Average 40.46
49.28
2.37110 H Peak v 487
Average 36.97
49.34
2.49294 v Peak ‘487
Average 39.30
42.66
3.13875 v Peak 4487
Average 38.57
41.47
4.88225 v Peak +4.87
Average 36.62
Report No: (NIE)
50716RRF.004 Page 93 of 174 2016-11-11



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

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

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

3. CHANNEL: HIGHEST (2480 MHz).

AT

o

WiReELESS

a DEKRA company

D DEKRA

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB
1.24817 v Peak 2959 +4.87
Average 36.56
46.
1.97617 H Peak > +4.87
Average 37.08
48.4
2.07997 H Peak 548 . 487
Average 38.90
48.08
2.36296 v Peak 4487
Average 36.96
63.81
2.48351 v Peak +4.87
Average 41.88
50.23
2.48657 v Peak . 487
Average 50.12
44.20
3.18825 v Peak 4487
Average 40.49
39.60
4.96025 v Peak +4.87
Average 34.32
Verdict: PASS
Report No: (NIE)
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AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, @ D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WinreLess
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

FREQUENCY RANGE 30 MHz-1000 MHz.

RBW 100 kHz
VBW 300 KkHz
Ref 70 dBpvV/m Att 0 dB SWT 100 ms

70

60

F-10

F-20

=30

Start 30 MHz 97 MHz/ Stop 1 GHz

(This plot is valid for all three channels andratbdulation modes).

Report No: (NIE)
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WIRELE55
www.atdwireless.com - C.I.F. A29 507 456

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

EKRA company

FREQUENCY RANGE 1 GHz to 3 GHz.
Modulation: GFSK

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
TOF

1 Frequency Sweep

H2 74.000 dBpWf

70 depv/m

80 depv/m

H1 54.000 depvrv

20 depv/m

10 dBpvim

0 depfm

-10 dBpv/m

1.0 GHz 30000 pts 200.0 MHz/

3.0 GHz

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

CHANNEL: Middle (2441 MHz).

MultiView Spectrum D
Ref Level 80.00 dBuv/m RBW 1 MHz
Att 0dB = SWT 15 & ¥VBW 3 MHz Mode Auto Sweep
TOF
1 Frequency Sweep
HZ 74,000 dBpym
70 depv/m
80 depv/m
H1 54.000 depvim
50 dBpv/m
edeach “
’ " ) " L u
30 depifm
20 depv/m
10 dBpm
0 depfm
-10 dBpv/m
1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz

Note: The peak shown in the plot above the lingsitde carrier frequency.
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AT4 wireless, S.A.U. {
Parque Tecnolégico de Andalucia, ) D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WireLess
www.at4wireless.com - C.I.F. A29 507 456 a DEKRA company

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
TOF

1 Frequency Sweep

H2 74.000 dBpWf

70 depv/m

80 depv/m

H1 54.000 depvrv

50 dBpvym

20 depv/m

10 dBpvim

0 depfm

-10 dBpv/m

1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz

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

Modulation:I1/4-DQPSK
CHANNEL: Lowest (2402 MHz).

Multiview Spectrum D

Ref Level 80.00 dBpv/m RBW 1 MHz

Att 0dB @ SWT 13 @ VBW 3MHz Mode Auto Sweep
TOF

1 Frequency Sweep

HZ 74.000 dBpWi

70 depvym

a0 depvym

H1 54.000 depfr

S0 depv/m

0 OB/ m

20 depvym

10 dBpifm

0 depvim:

-10 dBpv/m

1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz

Note: The peak shown in the plot above the lingsitde carrier frequency.
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AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

WIRELE55
www.atdwireless.com - C.I.F. A29 507 456

pany

CHANNEL: Middle (2441 MHz).

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

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

1 Frequency Sweep

H2 74.000 dBpWf

70 depv/m

80 depv/m

H1 54.000 depvrv

20 depv/m

10 dBpvim

0 depfm

-10 dBpv/m

1.0 GHz 30000 pts 200.0 MHz/

3.0 GHz

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

CHANNEL.: Highest (2480 MHz).

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

Att 0dB @ SWT 13 @ VBW 3MHz Mode Auto Sweep
TOF

1 Frequency Sweep

HZ 74.000 dBpWi

70 depvym

a0 depvym

H1 54.000 depfr

S0 depv/m

0 dEpv

20 depvym

10 dBpifm

0 depvim:

-10 dBpv/m

1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz

Note: The peak shown in the plot above the lingtéhe carrier frequency.
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AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia,

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

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

Modulation: 8-DPSK

CHANNEL: Lowest (2402 MHZz).

1 Frequency Sweep

70 depvym

AT

a DEKRA company

O

WiReELESS

D DEKRA

MultiView Spectrum

Ref Level 80.00 dBpv/m

Att 0dB SWT 15
TOF

RBW 1 MHz

VBW 3 MHz Mode Auto Sweep

HZ 74.000 dBpWi

a0 depvym

H1 54.000 depfr

S0 depv/m

M%MWWWWW

o

R

U OB Hw/m

20 depvym

10 dBpifm

0 depvim:

-10 dBpv/m

1.0 GHz

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

30000 pts

CHANNEL: Middle (2441 MHz).

MultiView Spectrum
Ref Level 80.00 dBpv/m

TOF

1 Frequency Sweep

70 depvym

200.0 MHz/

3.0 GHz

Att 0dB & SWT 1s

RBW 1 MHz

VBW 3 MHz Mode Auto Sweep

HZ 74.000 dBpWi

a0 depvym

H1 54.000 depfr
S0 depv/m

0 dB O/ m

20 depvym

10 dBpifm

0 depvim:

-10 dBpv/m

1.0 GHz

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

30000 pts

200.0 MHz/

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

c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia ,4

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

CHANNEL.: Highest (2480 MHz).

MultiView Spectrum

Ref Level 80.00 dBuv/m

ALt Ode & SWT 1=
TOF

1 Frequency Sweep

H2 74.000 dBpWf

RBW 1 MHz

i@

WireLess
a DEKRA company

VBW 3 MHz Mode Auto Sweep

70 depv/m

80 depv/m

H1 54.000 depvrv

50 dBpvym

sser S

20 depv/m

10 dBpvim

0 depfm

-10 dBpv/m

1.0 GHz

30000 pts

200.0 MHz/

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

3.0 GHz

Report No: (NIE)
50716RRF.004

Page 100 of 174

2016-11-11



AT4 wireless, S.A.U. {

Parque Tecnoldgico de Andalucia, @
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Méalaga - Espafia WireLess
www.atdwireless.com - C.I.F. A29 507 456

a DEKRA company

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 15 & ¥VBW 3 MHz Mode Auto Sweep
TOF
1 Frequency Sweep
H1 74,000 depvm
70 depv/m
60 dBpvm »
HE 54,000 dBpAm
50 dBpv/m
40 dByiv/m me "y
I
L
10 dBpm
0 depfm
-10 dBpv/m
3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz

CHANNEL: Middle (2441 MHz).

1 Frequency Sweep

H1 74.000 depvrv

MultiView Spectrum D
Ref Level 80.00 dBpv/m RBW 1 MHz
Att 0dB @ SWT 13 @ VBW 3MHz Mode Auto Sweep

TOF

70 depvym

a0 depvym

H2 54,000 dBpWf

10 dBpifm

0 depvim:

-10 dBpv/m

3.0 GHz 30000 pts 1.5 GHz/

18.0 GHz
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AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, ) D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WinreLess
www.at4wireless.com - C.L.F. A29 507 456 o DEKRA:company

CHANNEL.: Highest (2480 MHz).

Multiview Spectrum D

Ref Level 80.00 dBpv/m RBW 1 MHz
Att 0dB @ SWT 13 @ VBW 3MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 depvrv

70 depvym

a0 depvym ﬁ
H2 54,000 dBpWf

S0 depv/m

40 dpiv/m i ' M MMM P ERR

10 dBpifm

0 depvim:

-10 dBpv/m

3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz

Modulation:T1/4-DQPSK
CHANNEL: Lowest (2402 MHZz).

Multiview Spectrum D
Ref Level 80.00 dBpv/m RBW 1 MHz
Att 0dB @ SWT 13 @ VBW 3MHz Mode Auto Sweep
TOF
1 Frequency Sweep
H1 74.000 dBpv/m
70 dBpv/m:
&0 dBpv/m ﬂ
H2 54.000 dBpy/mr
50 dBpv/m:
i, "y
0 depvim: WM M Wiyl
. Wm, FR—
L gyt
m
n ——
uim
10 dBivfm
0 depvim:
-10 dBpv/m
3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz
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AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia,

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

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

CHANNEL: Middle (2441 MHz).

A T4

O

WireLesS

EKRA company

D DEKRA

MultiView Spectrum D
Ref Level 80.00 dBpv/m RBW 1 MHz
Att 0dB @ SWT 13 @ VBW 3MHz Mode Auto Sweep
TOF
1 Frequency Sweep
H1 74.000 depvrv
70 depvym
a0 depvym
H2 54.000 dBpy/mr
S0 depv/m
0 dBuvfm M)’MHW' oy
m M'
M-W
uim
10 dBivfm
0 depvim:
-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 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 denv/m

&0 dBpv/mr

H2 54.000 dBLA/mr
S0 dBpv/m:

40 dBuv/m

10 dBpv/m:

0 dBpv/]

-10 dBpv/m:

3.0 GHz

30000 pts

1.5 GHz/

18.0 GHz
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50716RRF.004

Page 103 of 174

2016-11-11



AT4 wireless, S.A.U.

Parque Tecnoldgico de Andalucia,

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

Modulation: 8-DPSK
CHANNEL: Lowest (2402 MHZz).

aT42

EKRA company

WireLesS

D DEKRA

CHANNEL: Middle (2441 MHz).

MultiView Spectrum
Ref Level 80.00 dBpv/m RBW 1 MHz
Att 0dB @ SWT 13 @ VBW 3MHz Mode Auto Sweep
TOF
1 Frequency Sweep
H1 74.000 dBpv/m
70 dBp/m
60 dBLv/m
H2 54,000 dBps/
50 dBpv/m
0 dBpsm g
Wk m.‘m
i
10 dBpvm
0 depvim:
-10 dBpv/m
3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz

TOF

1 Frequency Sweep

MultiView Spectrum
Ref Level 80.00 dBpv/m RBW 1 MHz
Att 0dB @ SWT 13 @ VBW 3MHz Mode Auto Sweep

H1 74.000 depvrv

70 depvym

a0 depvym

H2 54,000 dBpWf

10 dBpv/m
0 depifm
-10 dBp/m
3.0 GHz 30000 pts 1.5GHz/ 18.0 GHz
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AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, @ D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WinreLess
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

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

TOF

1 Frequency Sweep

H1 74.000 depfr

70 depv/m

80 depv/m

HZ 54,000 dBpti

10 dBpvim

0 depfm

-10 dBpv/m

3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz
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AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, @ D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WinreLess
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

FREQUENCY RANGE 18 GHz to 26 GHz.

MultiView | Spectrum E]
Ref Level 80.00 dBpv/m & RBW 1 MHz
@ Att 0OdB ® SWT 1= ® VBW 3 MHz Mode Auto Sweep
TOF
1 Frequency Sweep
H1 74.000 dBpv/m
70 dBpv/m:
&0 dBpv/m
H2 54.000 dBpv/m
50 dBpv/m:
40 dBpv/m: ; W
30 dBpv/m —
n e L s " L
oA e o shatitmbait " o s PSR T,
e > g "
20 dBpv/m
10 dBivfm
0 dBpv/mm
-10 dBpv/m
18.0 GHz 30000 pts 800,0 MHz/ 26.0 GHz

(This plot is valid for all three channels andrathdulation modes).
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AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, ,4 T4

WireLesS

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

FREQUENCY RANGE 2.31 GHz to 2.39 GHz. (RESTRICTED B\ND)
CHANNEL: Lowest
Modulation: GFSK

MultiView Spectrum

Ref Level 80.00 dBuv/m RBW 1 MHz
Att 0dB = SWT 15 & ¥VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 depfr

70 depv/m

80 depv/m

HZ 54,000 dBpti

50 dBpvym

40 depv/m

20 depvym

20 depv/m

10 dBpvim

0 depfm

-10 dBpv/m

2.31 GHz 30000 pts 8.0 MHz/

Modulation:I1/4-DQPSK

MultiView Spectrum

2.39 GHz

Ref Level 80.00 dBpv/m RBW 1 MHz
Att 0dB @ SWT 13 @ VBW 3MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 depvrv

70 depvym

a0 depvym

H2 54,000 dBpWf

S0 depv/m

40 depvym

. " ITTTO | TR T T "

30 depv/m

20 depvym

10 dBpifm

0 depvim:

-10 dBpv/m

2,31 GHz 30000 pts 8.0 MHz/

2,39 GHz
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AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia,

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

Modulation: 8-DPSK

MultiView Spectrum

Ref Level 80.00 dBpv/m
Att 0dB S

TOF

1 Frequency Sweep

aT42

WireLesS

DEKRA company

D DEKRA

WT 1=

RBW 1 MHz
VBW 3 MHz

Mode Auto Sweep

H1 74.000 depvrv
70 depvym

a0 depvym

Hz2 54.000

AR

40 depvym

S0 depv/m i

" m -

30 depv/m

20 depvym

10 dBpifm

0 depvim:

-10 dBpv/m

2,31 GHz

CHANNEL: Middle
Modulation: GFSK

MultiView Spectrum

Ref Level 80.00 dBpv/m
Att 0dB S

TOF

1 Frequency Sweep

H1 74.000 depvrv

30000 pts

8.0 MHz/

2,39 GHz

WT 1=

RBW 1 MHz
VBW 3 MHz

Mode Auto Sweep

70 depvym

a0 depvym

Hz2 54.000

‘dEuv '

40 depvym

S0 depv/m

N " L R

30 depv/m

20 depvym

10 dBpifm

0 depvim:

-10 dBpv/m

2,31 GHz

30000 pts

8.0 MHz/

2,39 GHz
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WIRELE55

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

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

Modulation:I1/4-DQPSK

iew Spectrum D

Multi

Ref Level 80.00 dBuv/m RBW 1 MHz
Att 0dB = SWT 15 & ¥VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 depfr

70 depv/m

80 depv/m

HZ 54.000 ‘dBuV v

50 dBpvym

40 depv/m

e " PR . " m 4 -y " L Ll

20 depvym

20 depv/m

10 dBpvim

0 depfm

-10 dBpv/m

2.31 GHz 30000 pts 8.0 MHz/ 2.39 GHz

Modulation: 8-DPSK

iew Spectrum D

Multi

Ref Level 80.00 dBpv/m RBW 1 MHz
Att 0dB @ SWT 13 @ VBW 3MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 depvrv

70 depvym

a0 depvym

H2 54,000 dBpWf

S0 depv/m

40 depvym

Lk " " v Rk " . pore P L

30 depv/m

20 depvym

10 dBpifm

0 depvim:

-10 dBpv/m

2,31 GHz 30000 pts 8.0 MHz/ 2,39 GHz
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AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, ) D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WinreLess
www.atdwireless.com - C.I.F. A29 507 456

a DEKRA company

CHANNEL: Highest
Modulation: GFSK

Multiview Spectrum D

Ref Level 80.00 dBpv/m RBW 1 MHz

Att 0dB @ SWT 13 @ VBW 3MHz Mode Auto Sweep
TOF
1 Frequency Sweep

H1 74.000 depvrv
70 depvym

a0 depvym

Hz2 54.000 ‘dEuV o

S0 depv/m

40 depvym

N L PP WY " TUTITT W fed " L Y L f

30 depv/m

20 depvym

10 dBpifm

0 depvim:

-10 dBpv/m

2,31 GHz 30000 pts 8.0 MHz/ 2,39 GHz

Modulation:T1/4-DQPSK

MultiView Spectrum D

Ref Level 80.00 dBuv/m RBW 1 MHz
Att 0dB = SWT 15 & ¥VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 depfr

70 depv/m

80 depv/m

HZ 54,000 dBpti

50 dBpvym

40 depv/m

L ' Fpry ) L " L L e N " L

20 depvym

20 depv/m

10 dBpvim

0 depfm

-10 dBpv/m

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

MultiView Spectrum D

Ref Level 80.00 dBuv/m RBW 1 MHz
Att 0dB = SWT 15 & ¥VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 depfr

70 depv/m

80 depv/m

HZ 54,000 dBpti

50 dBpvym
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FREQUENCY RANGE 2.4835 GHz to 2.5 GHz. (RESTRICTEDBAND)
CHANNEL: Lowest
Modulation: GFSK

MultiView Spectrum D

Ref Level 30.00 dBuv/m RBW 1 MHz
Att 0dB @ SWT 15 @ VBW 3 MHz Mode Auto Swesp
TOF

1 Frequency Sweep

HZ 74.000 dBpv/m
70 dBpv/m

60 dBpW/m

H1 54.000 dBpv/m
50 dBpw/m

TR MSRPS W R oA vmmasnom e e BERTE BT L LTRSS

40 dBpv/m

30 dBpv/m

20 dBpv/m

10 dBpv/m

0 dBps/m:

-10 dBpvim

2.4835 GHz 30000 pts 1.65 MHz/ 2.5 GHz

Modulation:T1/4-DQPSK

MultiView Spectrum D

Ref Level 80.00 dBuv/m RBW 1 MHz
Att 0dB = SWT 15 & ¥VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

HZ 74,000 dBpym
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80 depv/m
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50 dBp!
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Modulation: 8-DPSK

Multiview Spectrum D

Ref Level 80.00 dBpv/m RBW 1 MHz
Att 0dB @ SWT 13 @ VBW 3MHz Mode Auto Sweep
TOF

1 Frequency Sweep

HZ 74.000 dBpWi
70 depvym

a0 depvym

H1 54.000 depfr

S0 depv/m

40 depvym

" A R " e Lol . " o ooem o N
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CHANNEL: Middle
Modulation: GFSK

MultiView Spectrum D

Ref Level 80.00 dBuv/m RBW 1 MHz
Att 0OdB = SWT 1= & VBW 3 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

H2 74.000 dBpvim
70 dBpw/m

60 dBpw/m

H1 54,000 dBp/m

50 dBpw/m

40 dBpw/m

30 dBpw/m
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— — — — —
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Modulation:I1/4-DQPSK

iew Spectrum D

Multi

Ref Level 80.00 dBuv/m RBW 1 MHz
Att 0dB = SWT 15 & ¥VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

HZ 74,000 dBpym
70 depv/m

80 depv/m

H1 54.000 depvrv
50 dBpvyfm

| TSI N ————————— L R B E Ll LT T

40 depv/m

. PR " ™ "

20 depvym

20 depv/m

10 dBpvim
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2.4835 GHz 30000 pts 1.65MHz/ 2.5 GHz

Modulation: 8-DPSK

Multiview Spectrum D

Ref Level 80.00 dBpv/m RBW 1 MHz
Att 0dB @ SWT 13 @ VBW 3MHz Mode Auto Sweep
TOF

1 Frequency Sweep

HZ 74.000 dBpWi
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H1 54.000 depfr

30 depv/m

20 depvym

10 dBpifm

0 depvim:

-10 dBpv/m

2,4830 GHz 30000 pts 1.65 MHz/ 2.5 GHz

Report No: (NIE)
50716RRF.004 Page 114 of 174 2016-11-11



AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, ) D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WinreLess
www.at4wireless.com - C.L.F. A29 507 456 o DEKRA:company

CHANNEL: Highest
Modulation: GFSK

Multiview Spectrum D

Ref Level 80.00 dBpv/m RBW 1 MHz
Att 0dB @ SWT 13 @ VBW 3MHz Mode Auto Sweep
TOF

1 Frequency Sweep

HZ 74.000 dBpWi
70 depvym

a0 depvym

sal bl
p H1 5‘4.EIE‘IEI B |
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20 depvym

10 dBpifm

0 depvim:

-10 dBpv/m

2,4830 GHz 30000 pts 1.65 MHz/ 2.5 GHz

Modulation:T1/4-DQPSK

MultiView Spectrum D

Ref Level 80.00 dBuv/m RBW 1 MHz
Att 0dB = SWT 15 & ¥VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

HZ 74,000 dBpym
70 depv/m

80 depv/m

— 1S4 D00 e
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Modulation: 8-DPSK

MultiView Spectrum D

Ref Level 80.00 dBuv/m RBW 1 MHz
Att 0dB = SWT 15 & ¥VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H2 74.000 dBpWf

70 depv/m

b o) dd e

luntll
1 54.000 deuv/m

20 depvym

20 depv/m

10 dBpvim
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Appendix C —Test result“WiFi 2.4 GHz

(802.11b/g/n20)”
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TEST CONDITIONS

Power supply (V):
Vnominalz 3.8 Vvdc

Type of power supply = DC voltage from external powupply
Type of antenna = External antenna

Declared Gain for antenna (maximum) = +2.3 dBi

TEST FREQUENCIES:

For WiFi 802.11b/g/n20:

Lowest channel (1): 2412 MHz
Middle channel (6): 2437 MHz
Highest channel (11): 2462 MHz

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

The laptop computer (“PhoneTool”) was used to cpan the EUT to continuously transmit at a spedibetput
power in all channels with different modes and mation schemes.

WiFi 2.4 GHz WIFI Tool: TX Power (dBm)
802.11b 17
802.11g 9
802.11n20 8

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

During transmitter test the EUT was being contiblig the SW tool to operate in a continuous trahsmoide on
the test channel as required and in each of tiierdift modulation modes.

The data rates of 1Mb/s for 802.11b, 6Mb/s for 808, MSCO for 802.11n20 were selected based ompnelry
testing that identified those rates correspondintipé worst cases for output power and band edgéslat
restricted bands.

Report No: (NIE)
50716RRF.004 Page 119 of 174 2016-11-11



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

CONDUCTED MEASUREMENTS

The equipment under test was set up in a shielolmu end it is directly connected to the spectruaiyaer.

SPECTRUM
EUT ANALYZER

RADIATED MEASUREMENTS

All radiated tests were performed in a semi-anachbamber. The measurement antenna is situatedistaace of

3 m for the frequency range 30 MHz-1000 MHz (30 MHW0 MHz Bilog antenna) and at a distance of 1m fo
the frequency range 1 GHz-25 GHz (1 GHz-18 GHz Dmuirdge horn antenna and 18 GHz-40 GHz horn
antenna).

For radiated emissions in the range 1 GHz-25 Gltithperformed at a distance closer than the Spedistance,
an inverse proportionality factor of 20 dB per d¥#zas used to normalize the measured data for rdeteg
compliance.

The equipment under test was set up on a non-ctudyalatform 1.5 meter above the ground plane toed
situation and orientation was varied to find theximaum radiated emission.

It was also rotated 360° and the antenna heightwaded from 1 to 4 meters to find the maximum abekl
emission.

Measurements were made in both horizontal andcadplanes of polarization.
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Radiated measurements setup f < 1 GHz

ANECHOIC CHAMBER

360°Rotating
Table

Measuring
Antenna

‘ ‘ | 3 mdistance

‘ S

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

Spectrum analyser

Shielded Control RoomFor
Radiated Measurements

Radiated measurements setup f > 1 GHz

VWWWWWWWWYWWWWWNY

Preamplifier Hoid autenng

EUT

\ s B
1 m distance

Shielded control room for
Spectrum :
radiated measurements
analyser
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D DEKRA

Occupied Bandwidth

RESULTS

(see next plots)

Mode B
Lowest frequency| Middle frequency| Highest frequency
2412 MHz 2437 MHz 2462 MHz
99% bandwidth (MHz) 14.298 14.134 13.872
-26 dBc bandwidth (MHz) 20.182 20.089 17.714
Measurement uncertainty (kHz) <+50
Mode G
Lowest frequency| Middle frequency| Highest frequency

2412 MHz 2437 MHz 2462 MHz

99% bandwidth (MHz) 17.212 17.106 17.114

-26 dBc bandwidth (MHZz) 26.178 26.086 25.734

Measurement uncertainty (kHz) <50
Mode N20
Lowest frequency| Middle frequency| Highest frequency

2412 MHz 2437 MHz 2462 MHz
99% bandwidth (MHz) 18.216 18.187 18.133
-26 dBc bandwidth (MHz) 26.339 26.041 26.078

Measurement uncertainty (kHz) <+50
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a DEKRA company

Mode B

Lowest Channel

# Agilent

Ref 15 dBm #Atten 30 dB

#Paak

LDQ nMM\JMMn | i

16 YAk "o

dB/ ol TN,
> d &

W FIUJ L”ﬁﬁ AR Al
e Y

LaAw

Ml 52

Center 2,412 88 GHz Span 38 MHz

#Res BN 300 kHz #/BH 1 MHz Sweep 1.066 ms (1000 pts)

Occupied Bandwidth Occ BH % Pwr  99.00 ¥
14 2981 MHZ ® dB -26.00 4B

Transmit Freq Error  -36.209 kHz
% dB Bandwidth 20.182 MHz

Middle Channel

# Agilent

Ref 15 dBm #Atten 38 dB

#Peak

Log APAIY AN,

10 Y TN e

4B/ o M,
> [

Ly f“ﬂﬁj \“IL\ fn

LgAw

Ml 52

Center 2.437 BB GHz Span 38 MHz

#Res BH 300 kHz #+VBH 1 MHz Sweep 1.066 ms (1000 pts)

Occupied Bandwidth Occ BH % PWr  59.00 7
14.1338 MHz x dB -26.08 dB

Transmit Freq Error  -39.583 kHz
% B Bandwuidth 20889 MHz
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Highest channel

# Agilent
Ref 15 dBm #Atten 30 dB
#Paak
LDQ . (\MMR_JMMI\
18 & fw W\ R,
dB/ I A T,
> <

AT \-J\.f‘)m mﬁh\fv Pt
LaAw
Ml 52
Center 2.462 B8 GHz Span 38 MHz
#Res BN 300 kHz #/BH 1 MHz Sweep 1.066 ms (1000 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7

13 8724 MHZ ® dB -26.00 4B

Transmit Freq Error  -43.528 kH=
% dB Bandwidth 17.714 MHz

Mode G

Lowest Channel

# Agilent
Ref 15 dBm #Atten 38 dB
#Peak
Log prar——— e s
dB/ e -
S T
e P F T
LgAw
Ml 52
Center 2.412 B8 GHz Span 38 MHz
#Res BH 300 kHz #+VBH 1 MHz Sweep 1.066 ms (1000 pts)
Occupied Bandwidth Occ BH % PWr  59.00 7
17.2125 MHz x dB -26.08 dB

Transmit Freq Error  25.734 kHz
% B Bandwuidth 26.178 MHz
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Middle Channel

# Agilent
Ref 15 dBm #Atten 30 dB
#Paak
E%g W e e .MWWMM\
dB/ ; .
-, WM W‘”m
U gy
LaAw
Ml 52
Center 2.437 B8 GHz Span 38 MHz
#Res BN 300 kHz #/BH 1 MHz Sweep 1.066 ms (1000 pts)
Occupied Bandwidth Occ BH % Pwr  99.00 ¥
l? 1@63 MHZ ® dB -26.00 4B

Transmit Freq Error  6.190 kHz
% dB Bandwidth 26.086 MHz

Highest channel

# Agilent
Ref 15 dBm #Atten 38 dB
#Peak
o Y s e e s e
4B/ N AN
Y 1JWWW“AW¥ “Mww“ﬁﬁMné
v L
LgAw
Ml 52
Center 2,462 BB GHz Span 38 MHz
#Res BH 300 kHz #+VBH 1 MHz Sweep 1.066 ms (1000 pts)
Occupied Bandwidth Occ BH % PWr  §9.00 %
17.1138 MHz x dB -26.08 dB

Transmit Freq Error  -13.388 kHz
% B Bandwuidth 25.734 MHz
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Mode N20

Lowest Channel

# Agilent

Ref 15 dBm #Atten 30 dB

#Paak

Log

l@ p WMWM N

dB/

Y WM W"M{.‘{r
PR

LaAw

Ml 52

Center 2,412 88 GHz Span 38 MHz

#Res BN 300 kHz #/BH 1 MHz Sweep 1.066 ms (1000 pts)

Occupied Bandwidth Occ BH % Pur  99.00 7
18 2161 MHZ ® dB -26.00 4B

Transmit Freq Error  3.144 kHz
% dB Bandwidth 26.339 MHz

Middle Channel

# Agilent
Ref 15 dBm #Atten 38 dB
#Peak
L
lD@g A MMWM "
dB/
= ..MM Mm. =
W" %
LgAw
Ml 52
Center 2.437 BB GHz Span 38 MHz
#Res BH 300 kHz #+VBH 1 MHz Sweep 1.066 ms (1000 pts)
Occupied Bandwidth Occ BH % PWr  59.00 7
18.1866 MHz x dB -26.08 dB

Transmit Freq Error -14.134 kHz
% B Bandwuidth 26.841 MHz
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Highest channel

WiReELESS

"ol B DEKRA

a DEKRA company

# Agilent
Ref 15 dBm #Atten 30 dB
#Peak
Log
l@ A WMMWWM\
dB/ S .
W"Lﬁ %
LgAw
Ml 52
Center 2,462 BB GHz Span 38 MHz
#Res BH 300 kHz #+VBH 1 MHz Sweep 1.066 ms (1000 pts)

Occupied Bandwidth
18.1334 MHz

Transmit Freq Error  -12.457 kHz
% B Bandwuidth 26878 MHz

Occ BH % Pwr 99.68 2
®x dB -26.08 dB
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D DEKRA

Section 15.247 Subclause (a) (2) / RSS-247 5.2. §19B Bandwidth

SPECIFICATION

The minimum 6 dB bandwidth shall be at least 50@.kH

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 10.14 10.14 10.10
Measurement uncertainty (kHz) <+65.0

Mode G

Lowest frequency

Middle frequency

Highest frequency

2412 MHz 2437 MHz 2462 MHz
6 dB Spectrum bandwidth (MHz 16.42 16.40 16.40
Measurement uncertainty (kHz) <+65.0

Mode N20

Lowest frequency

Middle frequency

Highest frequency

2412 MHz 2437 MHz 2462 MHz
6 dB Spectrum bandwidth (MHz 17.62 17.64 17.64
Measurement uncertainty (kHz) <+65.0

Verdict: PASS
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6 dB BANDWIDTH.

Mode B

Lowest Channel

# Agilent

Ref 15
#Peak

0l
1.1
dBm
LgAwy

Wl 52
33 FC

£(f:
FTun
Swp

Center 2.412 606 GHz
#Res BH 108 kHz

Middle Channel

dBm

AT-

WiReELESS

"o, B DEKRA

a DEKRA company

#Atten 30 dB

a Mkrl 16.148 MHz
-0.87 dB

LR e L

\
Y

# Agilent

#\BW 300 kHz

Span 28 MHz
Sweep 1,931 ms (1668 pts)

a Mkrl 18.148 MHz

Ref 15 dBm #fAtten 30 dB a.26 dB
#Peaak -

Log

1@ iR anwl. I, I’Lﬁﬁ Pt W

dB;" e 1‘-. I'I b ey

Dl
1.1
dBin
LgAw

W1 52
33 FC

£f:
FTun
Swp

Center 2.437 G606 GHz
#Res BH 108 kHz

o,

Al
V]

v

M

#VBW 300 kHz

Span 28 MHz
Sweep 1.931 ms (1068 pts)
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Highest channel

# Agilent

Ref 15 dBEm

- Espafia

AT-

#Atten 30 dB

O

WiReELESS
a DEKRA company

D DEKRA

#Peak

i) N

AR

Dl f/‘d
m.7 s

diSm
LgAw

Wl 52

53 FC

£0f:
FTun

Swp

Center 2.462 806 GHz
#Res BH 108 kHz

#\YBH 380 kHz

Mode G
Lowest Channel

Span 28 MHz

Sweep 1.931 ms (1060 prs)

Ref 15 dBm

#Atten 30 dB

a Mkrl 16.428 MHz
8.35 dB

#Paak

Ww

Sl

S

"
e

Center 2.412 606 GHz
#Res BH 108 kHz

#\YBH 388 kHz

Span 28 MHz

Sweep 1.931 ms (1008 prs)

Report No: (NIE)
50716RRF.004

Page 130 of 174

2016-11-11



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

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

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

Middle Channel

# Agilent

AT-

O

WiReELESS

a DEKRA company

Ref 15 dBEm

#Atten 30 dB

#Peak

WM

'—-_,_IE

ol hﬁwfﬂr

-4.6

7

dBm
LgAw

Wl 52

53 FC

£0f:
FTun

Swp

Center 2.437 800 GHz
#Res BH 108 kHz

Highest channel

# Agilent

#\YBH 380 kHz

Span 28 MHz
Sweep 1.931 ms (1060 prs)

Ref 15 dBm

#Atten 30 dB

a Mkrl 16.488 MHz
-0.39 dB

#Paak

ol

il

MWM 5

Center 2.462 G068 GHz
#Res BH 108 kHz

#\YBH 388 kHz

Span 28 MHz
Sweep 1.931 ms (1008 prs)

D DEKRA
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Mode N20

Lowest Channel

# Agilent

a Mkrl 17.628 MHz

Ref 15 dBm #Atten 30 dB B.29 dB
#Paak

16 2
4/ Py MMPb‘-m-"nm.\mﬂm " ﬂ.ln\mm mmﬂw Fm»ﬁwﬁwm M

/ ¥ B i

-y

Center 2.412 808 GHz Span 28 MHz
#Res BN 180 kHz #UBH 308 kHz Sweep 1.931 ms (1008 prs)

Middle Channel
# Agilent

Ref 15 dBm #Atten 38 dB —5.35 4B
#Peak

o8/ 1(1511.3 ﬂ ﬂf\ﬁﬁwm Iﬂk o ..r\nﬂ 4 MAJ@M«LA:L
o W

-5.6
dBm
LgAw

Wl 52
53 FC

£0f:
FTun
Swp

Center 2.437 08B GHz Span 28 MHz
#Res BH 100 kHz #\JBH 308 kHz Sweep 1.931 ms (1060 prs)
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Highest channel

# Agilent

Ref 15 dBm #Atten 38 dB .@.61 4B
#Peak

N OO ) SO YO0 O ST AL L. TO00. O O O

1
] \"v\h
-5.2 WM{
dBm
LgAw

Wl 52
53 FC

£0f:
FTun
Swp

Center 2.462 0BG GHz Span 28 MHz
#Res BH 100 kHz #\JBH 308 kHz Sweep 1.931 ms (1060 prs)
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Section 15.247 Subclause (b) / RSS-247 5.4. (4pdmum output power and antenna gain

SPECIFICATION

For systems using digital modulation in the 240828 MHz band: 1 watt (30 dBm).
The e.i.r.p. shall not exceed 4 W (36 dBm) (Canada)

RESULTS

For all modes, the maximum conducted (peak) ouppuwter was measured using the method accordingitd po
9.1.2. of Guidance for Performing Compliance Measwnts on Digital Transmission Systems (DTS) Operat

Unde8§815.247 558074 D01 DTS Meas Guidance vO3rGdda/08/2016.

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

power.

MAXIMUM OUTPUT POWER. See next plots.

Maximum declared antenna gain: +2.3 dBi.

Mode B:Peak Conducted Output Power:

Lowest frequency

Middle frequency

Highest frequency

2412 MHz 2437 MHz 2462 MHz
Maximum conducted power (dBm) 19.32 19.25 19.24
Maximum EIRP power (dBm) 21.62 21.55 21.54
Measurement uncertainty (dB) <+0.33

Mode G:Peak Conducted Output Power:

Lowest frequency

Middle frequency

Highest frequency

2412 MHz 2437 MHz 2462 MHz
Maximum conducted power (dBm) 17.21 16.98 16.61
Maximum EIRP power (dBm) 19.51 19.28 18.91
Measurement uncertainty (dB) <+0.33
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Mode N20:Peak Conducted Output Power:

Lowest frequency Middle frequency| Highest frequency
2412 MHz 2437 MHz 2462 MHz
Maximum conducted power (dBm) 16.42 16.22 15.80
Maximum EIRP power (dBm) 18.72 18.52 18.10
Measurement uncertainty (dB) <+0.33

The maximum directional gain of the antenna is thas 6 dBi and therefore the maximum output poiwarot
required to be reduced from the stated values.

Verdict: PASS
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Section 15.247 Subclause (d) / RSS-247 5.5. Emisdimitations conducted (Transmitter)

SPECIFICATION

In any 100 kHz bandwidth outside the frequency bamdvhich the digitally modulated intentional raitia is
operating, the radio frequency power that is preduay the intentional radiator shall be at leastdBbelow that
in the 100 kHz bandwidth within the band that cordahe highest level of the desired power. If ttasmitter
complies with the conducted power limits basedrenuse of RMS averaging over a time interval, tienaation

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 7.07 7.09 6.71
(dBm)
Measurement uncertainty (dB) <+0.78

Mode G

Lowest frequency

Middle frequency

Highest frequency

2412 MHz 2437 MHz 2462 MHz
Reference Level Measurement 1.79 1.36 0.82
(dBm)
Measurement uncertainty (dB) <+0.78

Mode N20

Lowest frequency,

Middle frequency

Highest frequency

2412 MHz 2437 MHz 2462 MHz
Reference Level Measurement 0.79 0.42 -0.16
(dBm)
Measurement uncertainty (dB) <+0.78
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Mode B
Lowest frequency 2412 MHz

NC,

WiReELESS
a DEKRA company

D DEKRA

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

Middle frequency 2437 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. o2,

Highest frequency 2462 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. Z218.

Mode G

Lowest frequency 2412 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. 218.

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

Highest frequency 2462 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. 1.
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Mode N20

NC,

WiReELESS
a DEKRA company

D DEKRA

Lowest frequency 2412 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. 219.

Middle frequency 2437 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. 5.

Highest frequency 2462 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. 127.

Verdict: PASS
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Mode B
Lowest Channel

a DEKRA company

# Agilent

Ref

#Paak

1]

-1z

dBm

LaAw

W1
53

Swp

AR MMM’WM
£(f) |

FTun

18 dBm #Atten 30 dB

3

52
FC

Start 38 MHz Stop 25.808 GHz
#Res BH 108 kHz #\JBH 308 kHz Sweep 2.387 5 (8192 pts)

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

Middle Channel

3 Agilent

Ref 18 dBm #Atten 30 dB

#Peak

]}
-12.9
dBm

LaAvy

W1 52
33 FC

Ef)
FTun
Swp

W

Start 38 MHz Stop 25.080 GHz
#Res BH 108 kHz #+VBH 366 kHz Sweep 2,387 5 (8192 pts)

Note: The peak

shown in the plot above the limthis carrier frequency.
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Highest channel

3 Agilent

Ref 18 dBm #Atten 30 dB

#Peak

]}
-13.3
dBm

LaAvy

W1 52
33 FC

Ef)
FTun
Swp

W

Start 38 MHz Stop 25.080 GHz
#Res BH 108 kHz #+VBH 366 kHz Sweep 2,387 5 (8192 pts)

Note: The peak

Mode G
Lowest Channel

shown in the plot above the limihis carrier frequency.

# Agilent

Ref

#Peak

AR WWM
£t ||

18 dBm #Htten 38 dB

Start 38 MHz Stop 25.888 GHz
#Res BH 100 kHz #\JBH 308 kHz Sweep 2,387 5 (8192 pts)

Note: The peak

shown in the plot above the limihis carrier frequency.
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Middle Channel

3 Agilent

AT4@

WiReELESS
a DEKRA company

Ref 18 dBm

#Atten 30 dB

#Peak

ol
-18.6

dBrm
LaAvy

W1 52

33 FC

Ef)
FTun M

Swp

Start 30 MHz
#Res BH 108 kHz

Stop 25.008 GHz

#+VBH 366 kHz Sweep 2,387 5 (8192 pts)

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

Highest channel

3 Agilent

Ref 18 dBm

#Atten 30 dB

#Peak

ol
-19.2

dBm
LaAvy

W1 52

33 FC

AR
Ef)
FTun

Swp

Start 30 MHz
#Res BH 108 kHz

Stop 25.008 GHz

#+VBH 366 kHz Sweep 2,387 5 (8192 pts)

Note: The peak shown in the plot above the limihiscarrier frequency.
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Mode N20
Lowest Channel

# Agilent

Ref 18 dBm #Atten 38 dB
#Peak

33 FC
AA

£0f:

FTun

Start 38 MHz Stop 25.888 GHz
#Res BH 100 kHz #\JBH 308 kHz Sweep 2,387 5 (8192 pts)

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

3 Agilent

Ref 18 dBm #Atten 30 4B
#Peak

]}
-19.6
dBm

LaAvy

W1 52
33 FC

£

FTun M

Swp

Start 38 MHz Stop 25.080 GHz
#Res BH 108 kHz #+VBH 366 kHz Sweep 2,387 5 (8192 pts)

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

3 Agilent

Ref 18 dBm #Atten 30 dB

#Peak

]}
-20.2
dBm

LgAwy

W1 352
3 FC

£
FTun
Swp

W

Start 30 MHz Stop 25.008 GHz
#Res BH 108 kHz #\BH 3088 kHz Sweep 2387 5 (8192 pts)

Note: The peak

shown in the plot above the limihescarrier frequency.
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Section 15.247 Subclause (d) / RSS-247 5.5. Bangreémissions compliance (Transmitter)

SPECIFICATION

In any 100 kHz bandwidth outside the frequency bamevhich the digitally modulated intentional rattia is
operating, the radio frequency power that is preduay the intentional radiator shall be at leastdBbelow that
in the 100 kHz bandwidth within the band that corgeahe highest level of the desired power. If tifssmitter
complies with the conducted power limits basedleuse of RMS averaging over a time interval, thenaation
required shall be 30 dB instead of 20 dB.

RESULTS:

Note: Radiated measurements were used to show @moelwith the limits in the restricted bands 22339 GHz
and 2.4835-2.5 GHz.

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

Mode B

See next plot.

3 Agilent

a Mkrl 16.434 MHz

Ref 15 dBm #Atten 30 dB 29.41 4B
#Peak

Dl 1R
-13.1
dBm

LeAw

V1 oSs2
53 FC

£t
FTun
Swp

Center 2.401 500 GHz Span 43 MHz
#Res BW 168 kHz #UBH 308 kHz Sweep 4,369 ms (8132 pts)

Measurement uncertainty (dB) <+2.03

Verdict: PASS
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Mode G

See next plot.

- Agilent

a Mkrl -19.676 MHz

Ref 15 dBm #fAtten 30 dB -27.13 dB
#Peak

Log

l@ 1F

i/ ety habbobobid

"J U kﬁ.
9|191 d o,

dBm M
LgAw ol

V1 52

§3 FC WW ‘

AR
£0f
FTun
Swp
Start 2.380 B8O GHz Stop 2.423 G606 GHz
#Res BH 100 kHz #\/BH 360 kHz Sweep 4.369 ms (8192 pta)
Measurement uncertainty (dB) <+2.03
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Mode N20

See next plot.

= Agilent

a Mkrl -19.676 MHz

Ref 15 dBm #Atten 30 dB -27.13 4B
#Peak

4 " o

SER T
AA

£t

FTun

Swp

Start 2.380 900 GHz Stop 2.423 G06 GHz
#Res BH 1860 kHz #\/BH 3608 kHz Sweep 4,369 ms (8192 prs)

Measurement uncertainty (dB) <+2.03

Verdict: PASS
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Section 15.247 Subclause (e) / RSS-247 5.2. (2) &ospectral density

SPECIFICATION

For digitally modulated systems, the power spedeaisity conducted from the intentional radiatoth® antenna
shall not be greater than 8 dBm in any 3 kHz bamthd any time interval of continuous transmission.

RESULTS

For all modes, the maximum power spectral dengtellin the fundamental emission was measured ubiag
method PKPSD according to point 10.2 of Guidance Rerforming Compliance Measurements on Digital
Transmission Systems (DTS) Operating Under 815.388074 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) 7.34 7.22 6.97
Measurement uncertainty (dB) <+0.78

Mode G
Lowest frequency| Middle frequency| Highest frequency
2412 MHz 2437 MHz 2462 MHz
Power spectral density (dBm) 1.77 1.39 0.83
Measurement uncertainty (dB) <+0.78

Mode N20
Lowest frequency Middle frequency| Highest frequency
2412 MHz 2437 MHz 2462 MHz
Power spectral density (dBm) 0.85 0.48 -0.08
Measurement uncertainty (dB) <+0.78

Verdict: PASS
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Power spectral density.
Mode B
Lowest Channel

# Agilent

Mkrl 2.411 499 GHz

Ref 15 dEm #Atten 30 4B 7.34 dBm
#Peak B

Log %

1@ W w"‘.\‘_,'"‘ WM \ /M - 'ﬁw"w M’l

=AY FAR=

LaAw

W1 52
53 FC

£0f
FTun
Swp

Center 2.412 808 GHz Span 15.21 MHz
#Res BH 106 kHz #\UBW 300 kHz Sweep 1,465 ms (1008 pts)

Middle Channel

4 Agilent

Mkrl 2.436 498 GHz

Ref 15 dBm #Atten 30 dB 7.22 dBm
#Peak s

5%9 it N podt oo et A
S / KU

Y VAR

LaAw

W1 52
33 FC

£(f:
FTun
Swp

Center 2.437 900 GHz Span 15.21 MHz
#Res BW 168 kHz #BH 308 kHz Sweep 1465 ms (1000 pts)
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Highest channel

4 Agilent

Mkrl 2.461 492 GHz

Ref 15 dBm #Atten 38 dB 6.97 dBm
#Peak .

Log &

19 WU ke \/‘“”‘” Rdal vy

w0 ) L

Y WA

LgRwy

Wl 52
33 FC

£(f:
FTun
Swp

Center 2.462 BB GHz Span 15.15 MHz
#Res BN 106 kHz #UBH 308 kHz Sweep 1465 ms (1008 pts)

Mode G
Lowest Channel

# Agilent

Mkrl 2.419 483 GHz

Ref 15 dBm #Atten 30 4B 1.77 dBm
#Peak

18 y
B/ SO S0 O DU P O o0

I i
LagAwy

W1 sz
53 FC

£0f
FTun
Swp

Center 2.412 808 GHz Span 24.63 MHz
#Res BH 188 kHz #+YEKH 308 kHz Sweep 2,398 ms (1008 prs)
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AT-

Middle Channel

x5 Agilent

O

WiReELESS
a DEKRA company

Ref 15 dBm #Htten 30 dB

#Peak

dB/ il ool gy |l

LaAw

VY

W1 s2

33 FC

£0f
FTun

Swp

Center 2,437 008 GHz

#Res BH 180 kHz #i/BH 388 kHz

Highest channel

Span 24.6 MHz
Sweep 2,398 ms (1000 pts)

% Agilent

Ref 15 dBm #Atten 38 dB

Mkrl 2.454 582 GHz
3.83 dBm

#Peak

PN V[P PR P PN P

[
[wel
e
-L‘_‘———..
E‘L:-bn-x

L
i
LaAy

N"’“‘\Tﬂ Iy

Wl ose

53 FC

£
FTun

Swp

Center 2.462 B86 GHz

#hes BH 180 kHz #/BH 360 kHz

Span 24.6 MHz
Sweep 2,398 ms (1680 pts)
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Mode N20

Lowest Channel

4 Agilent

Mkrl 2.419 588 GHz

Ref 15 dBm #Atten 360 dB B.35 dBm
#Peak

Log

16 1

a8/ T O O OO YO O W, 0 L

LaAy

W1 52
33 FC

£
FTun
Swp

Center 2.412 ABP GHz Span 26.43 MHz
#Res BH 188 kHz #UEH 300 kHz Sweep 2.531 ms (1008 pts)

Middle Channel

# Agilent

Mkrl 2.429 518 GHz

Ref 15 dEm #Atten 30 dB .48 dBm
#Peak

B/ ot | b e s,

o M

LaAy

VL 352
53 FC

£
FTun
Swp

Center 2.437 BOA GHz Span 26.46 MHz
#Res BH 100 kHz #YBH 380 kHz Sweep 2.531 ms (1808 pts)
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Highest channel

# Agilent

Mrl 2.454 518 GHz

Ref 15 dBm #Atten 38 dB -B.88 dBm
#Pagk

4B/ rotemloonrns st | e Sl e

LgPw

V1 sz
33 FC
AA
£
FTun
Swp

Center 2,462 BRQ GHz Span 26,46 MHz
#Res BH 188 kHz #/BH 308 kHz Sweep 2,531 ms (1686 pts)
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Section 15.247 Subclause (d) / RSS-247 5.5. Emisdimitations radiated (Transmitter)

SPECIFICATION

Radiated emissions which fall in the restricteddsaas defined in §15.205(a), must also comply thighradiated
emission limits specified in §15.209(a) (see 8§15(2P/ RSS-Gen):

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 asetan measurements employing CISPR quasi-peagtoete
except for the frequency bands 9-90 kHz, 110-499 &ktd above 1000 MHz. Radiated emission limithésé
three bands are based on measurements employavgeage detector.

For average radiated emission measurements ab®2MBz, there is also a limit corresponding to Babove
the indicated values in the table is specified wineasuring with peak detector function.

RESULTS:

The situation and orientation was varied to find thaximum radiated emission. It was also rotate@f a@d the
antenna height was varied from 1 to 4 meters tbthe maximum radiated emission.

Measurements were made in both horizontal andce¢pianes of polarization.

All tests were performed in a semi-anechoic chanalber distance of 3 m for the frequency range 3QzMBI0O
MHz and at distance of 1m for the frequency ran@Hz-25 GHz.

The field strength is calculated by adding coracfiactor to the measured level from the spectraoalyaer. This
correction factor includes antenna factor, cabds lnd pre-amplifiers gain.
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Frequency range 30 MHz-1000 MHz.

The spurious signals detected do not depend oerdtib operating channel or the modulation mode.

Spurious frequency Polarization Detector Emission Level Measurement
(MH2z) (dBuV/m) Uncertainty (dB
100.713 \ QuasiPeak 25.63 +388
122.780 \ QuasiPeak 35.62 +3388
165.945 \Y QuasiPeak 26.35 +3.88
298.738 H QuasiPeak 28.79 +3388
728.012 H QuasiPeak 24.35 +3.88
796.591 \ QuasiPeak 32.54 +388
820.453 \ QuasiPeak 24.98 +3388
844.897 H QuasiPeak 24.68 +3388

Frequency range 1 GHz-25 GHz.

The results in the next tables show the maximumsomed levels in the 1-25 GHz range including thatriegted
bands 2.31-2.39 GHz and 2.4835-2.5 GHz (see netg)pl

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

Spurious signals with peak levels above the avdiaiie(54 dBuV/m at 3 m) are measured with AVGatdor 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 sjmws 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
1.14391 PH Peak 44.01 +4.87
1.24823 PH Peak 47.23 +4.87
Peak 59.51 +4.87
2.38567 PV
Average 50.25 +4.87
2.51543 PV Peak 48.67 +4.87
2.58603 PV Peak 51.89 +4.87
4.82425 PV Peak 42.23 +4.87
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1.2. CHANNEL 6: MIDDLE (2437 MHz). Out-of-band spaus emissions in the 1-25 GHz.

Spurious frequency Polarization Detector Emission Level Measurement

(GHz) (dBpV/m) Uncertainty (dB
1.14403 PH Peak 46.67 +4.87
1.24776 PH Peak 47.20 +4.87
2.33276 PV Peak 48.41 +4.87
2.54303 PV Peak 50.51 +4.87
2.60963 PV Peak 52.40 +4.87
4.87375 PV Peak 45.15 +4.87

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

Spurious frequency Polarization Detector Emission Level Measurement
(GHz2) (dBuV/m) Uncertainty (dB
1.14397 PH Peak 43.91 +4.87
1.21330 PH Peak 43.67 +4.87
1.24803 PH Peak 47.50 +4.87
2.28970 PV Peak 48.12 +4.87
2.35783 PV Peak 49.53 +4.87
2.56730 PV Peak 50.19 +4.87
2.63350 PV Peak 51.95 +4.87
Peak 60.28 +4.87
2.48808 PV
Average 51.60 +4.87
4.92375 PV Peak 4454 +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 sjws 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
1.14376 PH Peak 45.06 +4.87
1.24770 PH Peak 47.22 +4.87
Peak 67.77 +4.87
2.37962 PV
Average 49.19 +4.87
2.57746 PV Peak 51.53 +4.87
4.83075 PV Peak 38.42 +4.87

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

Spurious frequency Polarization Detector Emission Level Measurement

(GHz) (dBpV/m) Uncertainty (dB
1.14416 PH Peak 43.84 +4.87
1.24770 PH Peak 41.13 +4.87
2.54743 PV Peak 49.13 +4.87
2.60028 PV Peak 50.43 +4.87
4.87525 PV Peak 38.41 +4.87

Report No: (NIE)
50716RRF.004 Page 156 of 174 2016-11-11



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

2.3. CHANNEL 11: HIGHEST (2462 MHz). Out-of-bandusipus 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
1.14390 PH Peak 43.93 +4.87
1.24763 PH Peak 47.36 +4.87
Peak 63.65 +4.87
2.48528 PV
Average 47.98 +4.87
2.57350 PV Peak 48.02 +4.87
2.62910 PV Peak 50.99 +4.87
4.92225 PV Peak 38.63 +4.87

Verdict: PASS

3. WiFi 2.4GHz 802.11 n20 mode

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

Spurious frequency Polarization Detector Emission Level Measurement
(GHz2) (dBuV/m) Uncertainty (dB
1.03996 PH Peak 44.75 +4.87
1.14396 PH Peak 42.46 +4.87
1.24783 PH Peak 46.65 +4.87
Peak 66.25 +4.87
2.38749 PV
Average 52.31 +4.87
2.57903 PV Peak 50.67 +4.87
4.82975 PV Peak 38.64 +4.87
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3.2. CHANNEL 6: MIDDLE (2437 MHz). Out-of-band spaus emissions in the 1-25 GHz.

Spurious frequency Polarization Detector Emission Level Measurement

(GHz) (dBuV/m) Uncertainty (dB
1.14363 PH Peak 45.92 +4.87
1.24837 PH Peak 47.53 +4.87
2.60703 PV Peak 50.04 +4.87
4.88125 PV Peak 38.65 +4.87

3.3. CHANNEL 11: HIGHEST (2462 MHz). Out-of-bandusus 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
1.14416 PH Peak 46.17 +4.87
1.24776 PH Peak 46.74 +4.87
Peak 63.89 +4.87
2.48527 PV
Average 48.09 +4.87
2.63183 PV Peak 49.17 +4.87
4.92875 PV Peak 38.10 +4.87

Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.

WireLesS

aT42 D DEKRA

EKRA company

RBW 100 kHz
VBW 300 kHz

Ref 70 dBuvV/m Att 0 dB SWT 100 ms
70
60
50

—-10

F-20

-30

Start 30 MHz

97 MHz/ Stop 1 GHz

(This plot is valid for all three channels and miadion modes).

Report No: (NIE)

50716RRF.004 Page 159 of 174

2016-11-11



WIRELE55
www.atdwireless.com - C.I.F. A29 507 456

AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
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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 D
Ref Level 80.00 dBuv/m RBW 1 MHz

Att 0dB @ SWT 1s @ VBW 3MHz Mode Auto Sweep
TOF
H1 74.000 dBpv/m
70 dBpv/m
60 dBpv/m

H2 54,000 dBpwv/m |h\‘ 1
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Mﬂw ! I

L
Lo, bl n il n
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0 depfm

-10 dBpv/m

1.0 GHz 30000 pts 200.0 MHz/

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

3.0 GHz

CHANNEL 6 (2437 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
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20 dBpv/m
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-10 dBpvim
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Note: The peak above the limit is the carrier fiey.

3.0 GHz
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aT42

WireLesS

D DEKRA

pany

CHANNEL 11 (2462 MHz).

TDF

H1 74,000 dBpw/m

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

70 dBpw/m
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50 dBpwm

;{

30 dBpv/m

I o

20 dBpw/m

10 dBpv/m
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Note: The peak above the limit is the carrier fiety.

2. WiFi 2.4GHz 802.11 g mode

CHANNEL 1 (2412 MHz).

200.0 MHz/

3.0 GHz

S0 dBpvfm

=

MultiView Spectrum D

Ref Level 80.00 dBpv/m RBW 1 MHz

Att Ode @ SWT 15 @ VBW 3 MHz Mode Auto Sweep
TDF
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Note: The peak above the limit is the carrier fiey.

200.0 MHz/

3.0 GHz
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CHANNEL 6 (2437 MHz).

Att
TDF

Multiview
Ref Level 80.00 dBuv/m

Spectrum

0dB = S

70 dBpv/m

WT 15

aT42

WireLesS
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D DEKRA
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Note: The peak above the limit is the carrier fierty.

CHANNEL 11 (2462 MHz).

MultiView
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TOF

Spectrum
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Note: The peak above the limit is the carrier fiey.
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aT42

WireLesS

pany

3. WiFi 2.4GHz 802.11 n20 mode

CHANNEL 1 (2412 MHz).

D DEKRA

1 Frequency Sweep

MultiView Spectrum D
Ref Level 80.00 dBuvym RBW 1 MH=z
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200.0 MHz/

CHANNEL 6 (2437 MHz).

MultiView Spectrum
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CHANNEL 11 (2462 MHz).

Multiview

Spectrum

Ref Level 80.00 dBpi/m
Att
TOF
1 Frequency Sweep
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FREQUENCY RANGE 3 GHz to 18 GHz.

1. WiFi 2.4GHz 802.11 b mode

CHANNEL 1 (2412 MHz).

D DEKRA

1 Frequency Sweep

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

TOF
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CHANNEL 6 (2437 MHz).

18.0 GHz
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CHANNEL 11 (2462 MHz2).
Multiview Spectrum D

Ref Level 80.00 dBpv/m RBW 1 MHz
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2. WiFi 2.4GHz 802.11 g mode

CHANNEL 1 (2412 MHz).

MultiView Spectrum D
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CHANNEL 6 (2437 MHz).

MultiView

Spectrum

Ref Level 80.00 dBuv/m
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AT4©@

WireLesS

a DEKRA company
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CHANNEL 11 (2462 MHz).

MultiView Spectrum D
Ref Level 20,00 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 dBp/m

60 dBp/m

HZ 54.000

B

50 dBprm

40 dBprm

OB M

0 dBpvfm

10 dBpv/m

0 depv/m

-10 dBpvim:

3.0 GHz

30000 pts

1.5 GHz/

18.0 GHz

Report No: (NIE)

50716RRF.004

Page 167 of 174

2016-11-11



AT4 wireless, S.A.U.

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

3. WiFi 2.4GHz 802.11 n20 mode

CHANNEL 1 (2412 MHz).

TOF
1 Frequency Sweep

MultiView

Spectrum
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aT42

WireLesS

EKRA company
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CHANNEL 11 (2462 MHz).

1 Frequency Sweep

MultiView Spectrum [:]
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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 1 s ® VBW 3MHz Mode Auto Sweep
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1 Frequency Sweep
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(This plot is valid for all three channels and miadion modes).
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FREQUENCY RANGE 2.31 GHz to 2.39 GHz. (RESTRICTEBND)

1. WiFi 2.4GHz 802.11 b mode

CHANNEL 1 (2412 MHz).

Multiview Spectrum D
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2. WiFi 2.4GHz 802.11 g mode

CHANNEL 1 (2412 MHz).

Multiview Spectrum D
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3. WiFi 2.4GHz 802.11 n20 mode

CHANNEL 1 (2412 MHz).
Multiview Spectrum D

Ref Level 80.00 dBpi/m RBW 1 MHz
Att 0dB @ SWT 1s @ VBW 3MHz Mode Auto Sweep
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FREQUENCY RANGE 2.4835 GHz to 2.5 GHz. (RESTRICTBEND)

1. WiFi 2.4GHz 802.11 b mode

CHANNEL 11 (2462 MHz).

MultiView | Spectrum [:]
Ref Level 80.00 dBpv/m
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2. WiFi 2.4GHz 802.11 g mode

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

CHANNEL 11 (2462 MHz).
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