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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 measuremenitifaéin 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
51934/018 Mobile Data Gateway OKO 5875 01000002 720-11

51934/024 Battery ABAT M020 12345678 2017-01-11
51934/030 Antenna 2JW0124 2017-01-11

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

All radiated tests indicated in appendix A.
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Sample S/02 is composed of the following elements:

Control N° Description Model SEHEINS Date of reception
51934/016 Mobile Data Gateway OKO 5875 01000001 720111
51934/024 Battery ABAT M020 12345678 2017-01-11

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

All conducted tests indicated in appendix A.

Test sample description

The product OKO 5875, a compact, battery-poweretilmaata gateway, is an essential element of INIRKIMonitoring

System that has been designed, developed and notumefaby AIUT. OKO 5875 receives via radio measwugats from

assigned smart level sensors ALEVEL 0275 instadieghropane tanks. With configured frequency OKO%8dllects the
tank level/volume data and retransmits the curséstk information, archive measurement and theistat the device via
cellular network to acquisition server. OKO 587% d# mounted next or directly on propane tank. déiee OKO 5875
comprises two printed circuit board with electroaiccuitry, and integrated antenna (for link with BVEL 0275), a SMA

connector for external mobile antenna and primaitely, all housed in a polycarbonate enclosure.

Identification of the client
AIUT SP. Z O.0.
ul. Wyczolkowskiego 113, 44-109 Gliwice, Poland.

Testing period
The performed test started on 2017-01-31 and fisin 2017-02-06.

The tests have been performed\att wireless.

Environmental conditions

In the control chamber, the following limits weret®xceeded during the test:

Temperature Min. :_15 "
Max. =35 °C
Relative humidity mx_;z?o&
Shielding effectiveness > 100 dB
Electric insulation >101Q
Reference resistance to earth <1Q
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In the semianechoic chamber, the following limierg/not exceeded during the test.

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

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

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

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

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

Normal site attenuation (NSA)

Field homogeneity

In the chamber for conducted measurements, thesolt 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 >10kKQ
Reference resistance to earth <1Q

Remarks and comments

1: Used instrumentation:

Conducted Measurements

Last Cal. date  Cal. due date
Spectrum analyser Agilent PSA
EA440A 2015/10 2017/10

2. DC power supply R&S NGPE 40/40 2014/11 2017/11
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Radiated Measurements

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

L ETSFACT3 200STP N-A. N-A.
BiconicallLog antenna ETS 2014/03 2017/03
LINDGREN 3142E
Multi Device Controller EMCO 2090 N.A. N.A.

Double-ridge Guide Horn antenna 1-18

GHz SCHWARZBECK BBHA 9120 D 2016/11 2019711
Broadband Horn antenna 18-40 GHz
SCHWARZBECK BBHA 9170 2014/03 2017/03
EMI Test Receiver R&S ESU 40 2016/03 2018/03
Spectrum analyser Rohde & Schwarz
FSW50 2015/12 2017/12
RF pre-amplifier 10 MHz-6 GHz
8. SCHWARZBECK BBV9743 2016/04 2017/04
RF pre-amplifier 1-18 GHz Bonn
9. Elektronik BLMA 0118-1M 2016/02 2018/02
Testing verdicts
Not applicable ... : N/A
PaASS ... : P
FAIL ... : F
NOt MEASUIE .....eeiieiiiiiiiiie e : N/M
FCC PART 15 PARAGRAPH / RSS-210 VERDICT
NA| P | F [NM
FCC 15.249 Subclause (a) / RSS-210 B.10. (a) Field strength of fundamen P
and harmonics emissions
FCC 15.249 Subclause (d) / RSS-210 B.10. (b) Emissions radiated outside P
the specific frequency bands

Report No: (NIE)
51934RRF.002 Page 6 of 21 2017-03-03



AT4 wireless, S.A.U.

Parque Tecnoldgico de Andalucia, {Q

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Méalaga - A T4 \9

Espafa WirELESS D E K RA
www.atdwireless.com - C.I.LF. A29 507 456

a DEKRA company

Appendix A — Test result “Proprietary radio”

Report No: (NIE)

51934RRF.002 Page 7 of 21 2017-03-03



AT4 wireless, S.A.U.

Parque Tecnol6gico de Andalucia, {0

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - ,4 T4 9

Espafa WirELESS D E K RA

www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

INDEX
TEST CONDITIONS ..ottt ittt et ettt e oottt e e o et et e ek bt e e e sa bt e e o be e e e ek bee e aab bt e e aabe e e e aabe e e e b be e e e asbeeesanneesnnbeaeanbaeaan 9
L@ ToTot U1 o1 =T = =T T AT/ To |1 o SRR 11
Section 15.249 Subclause (a) / RSS-210 B.10. @l Birength of Fundamental ...............occcce v, 14
Section 15.249 Subclause (a) and (d) / RSS-210 @)1Bmissions limitations radiated (Transmitter)...................... 17

Report No: (NIE)

51934RRF.002 Page 8 of 21 2017-03-03



AT4 wireless, S.A.U.
Parque Tecnol6gico de Andalucia, {‘))
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - ,4 T 9
Espafa WireLESS D E K RA
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

TEST CONDITIONS

Power supply (V):

Type of power supply = DC voltage from externatéat
Type of antenna = Integral antenna (quarter-wavi@)vh

Declared Gain for antenna (maximum) = <0 dBi

TEST FREQUENCIES:
Lowest channel: 902.025 MHz
Middle channel: 915.025 MHz

Highest channel: 927.975 MHz

CONDUCTED MEASUREMENTS

The equipment under test was set up in a shieloted and it is directly connected to the spectrualyaer.

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 MHI00 MHz Bilog antenna) and at a distance of 1m fo
the frequency range 1 GHz-10 GHz (1 GHz-18 GHz D®ukge horn antenna).

For radiated emissions in the range 1 GHz-10 Glithperformed at a distance closer than the Spedistance,
an inverse proportionality factor of 20 dB per d#zas used to normalize the measured data for rdetemg
compliance.

The equipment under test was set up on a non-ctimdymatform above the ground plane and the sdnaand
orientation was varied to find the maximum radiadeussion. It was also rotated 360° and the antbeitght was
varied from 1 to 4 meters to find the maximum réetleemission.

Measurements were made in both horizontal andcadplanes of polarization.

Report No: (NIE)
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Measuring 360° PTxO;Tng
able

Antenna

‘ ‘ | 3 mdistance

‘ S

AntennaMast
| (Antennaheight variation: 1-4 m)

Shielded Control RoomFor

Radiated Measurements

Radiated measurements setup f > 1 GHz

D DEKRA

Horn antenna

VWWWWWWWWYWWWWWNY

Preamplifier
EUT
\ 2 B
1 m distance

Shielded control room for
Spectrum :

radiated measurements
analyser
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Occupied Bandwidth

RESULTS

(see next plots).

Lowest frequency| Middle frequency| Highest frequency
902.025 MHz 915.025 MHz 927.975 MHz
99% bandwidth (kHz) 16.634 16.702 16.776
-26 dBc bandwidth (kHz) 20.483 20.445 20.553
Measurement uncertainty (kHz) <+0.08
Report No: (NIE)
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Lowest Channel

# Agilent
Ref 8 dBm Atten 18 dB
#Peak
Log W‘w e
l@ " n/ \L\«-A
dB/ T
Pl L‘H

T C N,
LgAw
Ml 52
Center 902825 BB MHz Span 58 kHz
#Res BH 518 Hz #BH 3 kHz Sweep 178.6 ms (1000 pts)
Occupied Bandwidth Occ BH % PWr  59.00 7

16.6344 kHz x dB -26.08 dB

Transmit Freq Error  115.843 Hz
% B Bandwuidth 20.483 kHz

Middle Channel

# Agilent
Ref @ dBm Atten 18 dB
#Paak
Log
dB/ R P;F’ e .
id
v “,
|

LaAw
Ml 52
Center 915.825 BB MHz Span 58 kHz
#Res BN 510 Hz #UBH 3 kHz Sweep 178.6 ms (1000 pts)
Occupied Bandwidth Occ BH % Pwr  99.00 ¥

167@].9 kHZ ® dB -26.00 4B

Transmit Freq Error  153.361 Hz
% dB Bandwidth 20.445 kHz
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Highest channel

# Agilent

Ref 8 dBm Atten 18 dB
#Peak

T / N

ol AN
v \

e A
Lafw
Ml 52
Center 927.975 08 MHz Span 58 kHz
#Res BH 518 Hz #BH 3 kHz Sweep 178.6 ms (1000 pts)
Occupied Bandwidth Occ BH % PWr  59.00 7
16.7762 kHz ®x dB -26.08 dB

Transmit Freq Error  382.732 Hz
% B Bandwuidth 28.533 kHz
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Section 15.249 Subclause (a) / RSS-210 B.10. (a&ldstrength of Fundamental

SPECIFICATION

The field strength of emissions from intentionaliggors shall comply with the following

Fundamental Field strength of Field strength Measurement
frequency (MHz) fundamental (mV/m) (dBuV/m) distance (m)
902 - 928 50 93.98 3
2400 — 2483.5 50 93.98 3
5725 - 5875 50 93.98 3
24000-24250 250 107.96 3

For frequencies above 1000 MHz, the above fieldngfth limits are based on average limits. Howetrer,peak
field strength of any emission shall not exceedniaaimum permitted average limits specified aboyenore than
20 dB under any condition of modulation.

RESULTS
Lowest frequency| Middle frequency| Highest frequency
902.025 MHz 915.025 MHz 927.975 MHz
Field strength (dBuV/m) average 93.75 93.63 93.95
Field strength (dBuV/m) peak 93.85 93.73 94.05
Measurement uncertainty (dB) <+3.88

Verdict: PASS
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FIELD STRENGTH

Lowest Channel

REW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 93.85 dBuv/m
Ref 100 dBuv/m Att 0 dB SWT 1 s 902.001500000 MHz
100 /_3_\ Markdr 2 [T2])
93.7% dBuv/m
oo L~ E— 5d2.02210¢000 MHZ
/ \
80
2 AV
VIEW | o,
60
50
40
30
20
10
0
Center 902.025 MHz 300 kHz/ Span 3 MHz
REW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 93.73 dBuv/m
Ref 100 dBuv/m Att 0 dB SWT 1 s 915.033300000 MHz
100 2L Markgr 2 [T2]]
L—— 93.63 dBuV/m
oo | R 914.950204000 MHz
7 ~~——
80
2 AV
VIEW | o,
60
50
40
30
20
10
0
Center 915.025 MHz 300 kHz/ Span 3 MHz
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Highest Channel

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 94 .05 dBuv/m
Ref 100 dBuv/m Att 0 dB SWT 1 s 927.999900000 MHz
100 /_a;_\ Markdr 2 [T2|]
/ 93.9% dBuv/m
oo — 947.95420¢000 MHz
/ \
80
2 av
viEw | .
60
50
a0
30
20
10
0
Center 927.975 MHz 300 kHz/ Span 3 MHz
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Section 15.249 Subclause (a) and (d) / RSS-210 B(RPEmissions limitations radiated (Transmitter)

SPECIFICATION

The field strength of harmonics from intentionaliedors shall comply with the following

Fundamental Field strength of Field strength of Measurement
frequency (MHz) harmonics (LV/m) | harmonics (dBuV/m distance (m)
902 - 928 500 54 3
2400 — 2483.5 500 54 3
5725 - 5875 500 54 3
24000-24250 2500 67.96 3

Emissions radiated outside of the specific frequdrands, except for harmonics, shall be attenuayeat least 50
dB below the level of fundamental or to the geneadlated emission limits specified in section 09:2

Frequency Range | Field strength (uV/m Field strength Measurement
(MH2) (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

Whichever is the lesser attenuation.

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 charnabber distance of 3 m for the frequency range 30zNB0OO0
MHz and at distance of 1m for the frequency ran@Hz-10 GHz.

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

The result does not depend on the operating channel

Spurious frequency Polarization Detector Emission Level Measurement

(MHz) (dBpV/m) Uncertainty (dB
268.5876 V Quasi-Peak 25.15 +3.88
398.8910 \Y Quasi-Peak 26.65 + 3.88
710.0346 \Y Quasi-Peak 28.04 + 3.88

Frequency range 1 GHz-10 GHz

The results in the next tables show the maximumsorea levels in the 1-10 GHz range.

1. CHANNEL: LOWEST (902.025 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBpV/m) Uncertainty (dB
Peak 45.16 <+4.87
3.60835 \Y,
Average 43.81 <+4.87
2. CHANNEL: MIDDLE (915.025 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB
Peak 45.15 <+4.87
3.65995 Vv
Average 43.61 <+4.87
3. CHANNEL: HIGHEST (927.975 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB
Peak 43.48 <+4.87
3.71185 H
Average 41.82 <+4.87

Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.

RBW 100 kHz
VBW 300 kHz

Ref 70 dBuvV/m Att 0 dB SWT 125 ms
70
60
]

50

jofelen 5

4
30
20

0 L
o
--10
--20

-30

Start 30 MHz 97 MHz/ Stop 1 GHz

(This plot is valid for all three channels).
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Espafa WireLESS
www.atdwireless.com - C.I.LF. A29 507 456 a DEKRA company

FREQUENCY RANGE 1 GHz to 10 GHz.

CHANNEL: Lowest (902.025MHz).

1 Frequency Sweep

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

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

TOF

H1 74.000 dBpv/m
70 depvim

&0 depim

Hz 54,000 dBp/m
50 depim

ﬂﬂ'ﬂ"

10 dBpv/m

0 dBpv;

-10 depv/

CHANNEL: Middle (915.025 MHz).

1.0 GHz 30000 pts 900.0 MHz/

10.0 GHz

1 Frequency Sweep

H1 74.000 dBpv/m

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

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

TDF

70 depim

60 dey

HZ 54.000 dBpv/m

50 dey

40 depvm

20 dBpvim "W
e

10 depvim

0 depv/m

-10 dBpv/m

1.0 GHz 30000 pts 900.0 MHz/

10.0 GHz
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AT4 wireless, S.A.U.

Parque Tecnol6gico de Andalucia,
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Espafa

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

CHANNEL: Highest (927.975 MHz).

MultiView

TOF

Spectrum

Ref Level 80.00 dBuv,/m
Att

0dB = SWT 15

1 Frequency Sweep

70 dey

AT

O

WiReELESS

a DEKRA company

RBW 1 MHz
VBW 3 MHz

Mode Auto Sweep

H1 74.000 dBpv/m

&0 dey

50 depim

Hz S4.000

dBpv/m

10 dBpv/m

0 dBpv;

-10 depv/

1.0 GHz

30000 pts

900.0 MHz/

10.0 GHz
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