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Test report

USA FCC Part 15.247, 15.209
Radio Frequency Devices. Operation within the b&tis- 928 MHz, 2400 -2483.5 MHz, an

5725 - 5850 MHz.
Digital Transmission Systems (DTSs), Frequency Hapgystems (FHSs) and Licence-Exe
Local Area Network (LE-LAN) Devices.
General Requirements and Information for the edtifon of Radio Apparatus.

Identificacion del objeto ensayado.................. GSEtrack
Identification of item tested

= L o= Undagrid

Trademark

Modelo y/o referencia tipo .............cccccemeeeeeee.t. - GSEtracker 1000

Model and /or type reference

Other identification of the product ................... . FCC ID: 2AISJ-1

Final HW version .........cccccccceiiiiiiiiisee et \f2

Final SW version .........cccceeeevviviiniesceeeeeel. 1.50

Caracteristicas .........cccccevcvervvscvesicmmmeeeeeee. T rack and Trace

Features

Solicitante .......ccccccvveeviveeviecciiieee .. UNDAGRID BV

Applicant Hengelosestraat 500. Enschede. The Netherlands.
Método de ensayo solicitado, norma..............  USA FCC Part 15.247 10-1-15 Edition: Operatiothimi the bands 902
Test method requested, standard - 928 MHz, 2400 -2483.5 MHz, and 5725 - 5850 MHz.

USA FCC Part 15.209 10-1-15 Edition: Radiatedssion limits;
general requirements.

Guidance for Performing Compliance Measurementdigital
Transmission Systems (DTS) Operating Under §15558074 D01
DTS Meas Guidance v03r05 dated 04/08/2016.

ANSI C63.10-2013: American National Standard fosfireg Unlicensed
Wireless Devices.

Resultado..........cccccevvvevcivivviccicvccecieceee. I[N COMPLIANCE

Summary
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Competences and guarantees

AT4 wireless is a testing laboratory accredited thg 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 measuremenitifaén compliance with the requirements of Seati®.948 of the FCC
rules and has been added to the list of facilithese measurements data will be accepted in cémjuatith applications
for Certification under Parts 15 or 18 of the Comssion's Rules. Registration Number: 720267.

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

AT4 wireless guarantees the reliability of the dat@sented in this report, which is the resulthef measurements and the
tests performed to the item under test on the dateunder the conditions stated on the report #rid,based on the
knowledge and technical facilities available at AVideless at the time of performance of the test.

AT4 wireless is liable to the client for the maiméace 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 timthe particular item under test establishethisa document.

IMPORTANT: No parts of this report may be reprodilioe quoted out of context, in any form or by angams, except in
full, without the previous written permission of Aireless.

General conditions

1. This report is only referred to the item thas$ nadergone the test.

2. This report does not constitute or imply onadisn an approval of the product by the CertificatiBadies 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.
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Usage of samples

Samples undergoing test have been selectethéylient

Sample S/01 is composed of the following elements:

Control N° Description Model SEHEIS Date of reception

48556C/079 GSEtrack with internal antenna GSEtmratRk6e0 16164780 2016-11-03

Auxiliary elements used with the sample S/01:

Control N° Description Serial N° Date of reception

48556C/040 Battery ER14505 --- 2016-10-13

1. Sample S/01 has undergone following test(s).
All radiated tests indicated in appendix A.

Sample S/02 is composed of the following elements:
Control N° Description Model SEHEINNS Date of reception

48556C/080 GSEtrack with antenna connector GSHEratb00 16164683 2016-11-03

Auxiliary elements used with the sample S/02:

Control N° Description Serial N° Date of reception
48556C/052 USB cable 2016-10-13
48556C/054 SMA cable 2016-10-13
48556C/063 USB cable 2016-10-13
48556C/066 AC/DC adapter 2016-10-13

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

Sample S/03 is composed of the following elements:
Control N° Description Model Serial N°© Date of reception

48556C/076 GSEtrack with internal antenna GSEtmratke0 16164777 2016-11-03

Auxiliary elements used with the sample S/03:

Control N° Description Serial N°© Date of reception

48556C/044 Battery ER14505 --- 2016-10-13

1. Sample S/03 has undergone following test(s).

All radiated tests indicated in appendix B.
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Sample S/04 is composed of the following elements:

Control N° Description Model SEHEINS Date of reception

48556C/073  GSEtrack with antenna connector ~ GSEratB00 16164698 2016-11-03

Auxiliary elements used with the sample S/04:

Control N° Description Serial N° Date of reception
48556C/052 USB cable 2016-10-13
48556C/054 SMA cable 2016-10-13
48556C/063 USB cable 2016-10-13
48556C/066 AC/DC adapter 2016-10-13

1. Sample S/04 has undergone following test(s).
All conducted tests indicated in appendix B.

Test sample description
The test sample consists of a tracking solutiorirfsight and management of non-motorized Grouncg8dEquipment at
airports.

Identification of the client

UNDAGRID BV
Hengelosestraat 500. Enschede. The Netherlands.

Testing period
The performed test started 2016-10-18nd finished 012017-01-26

The tests have been performed at AT4 wireless.

Environmental conditions

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

Temperature Min. :_15 c
Max. = 35°C
Relative humidity mg‘;f?o;ﬁjo
Shielding effectiveness > 100 dB
Electric insulation >10 kQ
Reference resistance to earth <1Q
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In the semianechoic chamber, the following limiergvnot exceeded during the test.

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

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

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

Normal site attenuation (NSA)

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

Field homogeneity

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

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 > 10 kKQ
Reference resistance to earth <1Q
Remarks and comments
1: Used instrumentation:
Conducted Measurements
Last Cal. date Cal. due date
1. Spectrum analyser Agilent E4440A 2015/10 2017/10
2. Spectrum analyser Rohde & Schwarz FSW50 2015/12 2017/12
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Radiated Measurements

AT4@

a DEKRA company

Last Cal. date

Semianechoic Absorber Lined Chamber ETS FACT3

D DEKRA

Cal. due date

1. 200STP N.A. N.A.
2. BiconicalLog antenna ETS LINDGREN 3142E 2014/03 2017/03
3. Multi Device Controller EMCO 2090 N.A. N.A.
Double-ridge Guide Horn antenna 1-18 GHz
4. SCHWARZBECK BBHA 9120 D 2016/11 2019/11
Broadband Horn antenna 18-40 GHz
S 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 apPliCaBIE ....coeeeiiiiiiiee e : N/A
PaASS ... : P
FAIL e e : F
NOt MEASUIE .....eeiieiiiiiiiiee et e : N/M
1. BTLE
FCC PART 15 PARAGRAPH VERDICT
NA| P | F [NM
Section 15.247 Subclause (a) (2) 6 dB Bandwidth P
Section 15.247 Subclause (b) Maximum output power and P
antenna gain
Section 15.247 Subclause (d) Emission limitations P
conducted (Transmitter)
Section 15.247 Subclause (d) Band-edge emissions P
compliance (Transmitter)
Section 15.247 Subclause (e) Power spectral density P
Section 15.247 Subclause (d) Emission limitations radiated P
(Transmitter)
Report No: (NIE)
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2. LoRa
FCC PART 15 PARAGRAPH VERDICT
NA| P | F [NM

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

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

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

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

Section 15.247 Subclause (e) Power spectral density P

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

Type of antenna = Integral antenna
Declared Gain for antenna (maximum) = +3.1 dBi

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

D DEKRA

The laptop computer was used to configure the EdJdontinuously transmit at a specified output poinel|

channels.
BTLE TX Power (dBm)
2402 MHz 1
2440 MHz 1
2480 MHz 1

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 analgzsarrected with the cable loss.

SPECTRUM
EUT ANALYZER

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

Report No: (NIE)
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RADIATED MEASUREMENTS

All radiated tests were performed in a semi-anexbbamber. The measurement antenna is situatedisteace 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 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 rditierg

compliance.

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

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) 1.037 1.041 1.076
-26 dBc bandwidth (MHz) 1.226 1.257 1.265
Measurement uncertainty (kHz) <+5.0
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Lowest Channel

MultiView

Ref Level 15.00 dBm
& Att
1 Occupied Bandwidth

25dB ® SWT

Spectrum

AT4©@

WireLesS

a DEKRA company

D DEKRA

Offset 0.51 dB

RBW 30 kHz
5 ms @ ¥YBW 300 kHz

Mode Auto Swieep

-0.34 dB|

D3[1]

10 dBm

1.22580 MHz
0.64 dBm
2.40197900 GHz

M1[1]

0dem

-10 dBm

-20 dBm

H1 -25.360 dBm j

-30 dBm

W\J‘M"f

-50 dem

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz

1001 pts

300.0 kHz/

Span 3.0 MHz

2 Marker Table
Type | Ref | Trc |

X-Value

¥-Value |

Function

Function Result

M1 1
T1
T2
M2
D3 M2

— e =

2.401979 GHz
2.40145155 GHz
2.40248851 GHz

F
1.2258 MHz

0.64 dBm
-17.39 dBrm
-19.00 dBm

Occ B

1.036963037 MH:z

=25, dBm
-0.34 dB

Middle Channel

MultiView =

Ref Level 15.00 dBm
& Att
1 Occupied Bandwidth

25 dB @ SWT

Spectrum

Offset 0.51 dB & RBW 30 kHz

5 ms @ WBW 300 kHz

Mode Autoc Sweep

-0.38 dB

D3[1]

10 dBm

1.25700 MHz
0.48 dBm
2.43998050 GHz

M1[1]

0 dBr

-10 dBrmn

-20 dBmn

H1 -25.920 dBm r’\}f

MZ/

-30 dBmn

MNW

-40 dBm
o’

-50 dBrmn

-60 dBm

-70 dBm

-80 dBm

CF 2.44 GHz

1000 pts

300.0 kHz/

Span 3.0 MHz

2 Marker Table
Type | Ref | Trc |

X-Value

| ¥-Value \

Function |

Function Result |

M1 1
T1
T2

2.4399805 GHz
2.4394705 GHz
2.4405115 GHz

M2
D3 M2

— [

2.43 z
1.257 MHz

0.48 dBm
-16.53 dBm
-13.68 dBm

Occ Bw

1.041 MHz

- m
-0.38 dB
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Highest channel

& Att

Ref Level 15.00 dBm
25dB & SWT
1 Occupied Bandwidth

Multiview | Spectrum

AT

O

WiReELESS
a DEKRA company

Offset 0.51 dB ® RBW 30 kHz
5 ms @ WBW 300 kHz

Mode Auto Sweep

-0.44 dB|

D3[1]

10 dBm

1.26470 MHZz|
0.18 dBm)|
2.47998200 GHz|

M1[1]

0dbm

-10 dBm

T2
e

-20 dBm

H1 -25.820 dbm

Mz,

-30 dBm

I

-40 dBm

e

[

-50 dBm

-60 dBm

=70 dBm

-80 dBm

CF 2.48 GHz

1001 pts

300.0 kHz/

Span 3.0 MHz

2 Marker Table
Type | Ref | Trc |

X-Value

Y-Value |

Function

Function Result |

M1
Ti
T2

1

2.479982 GHz
2.47943956 GHz
2.48051548 GHz

M2

03 M2

1
1
1
1

0.18 dBm
-17.91 dBm
-19.24 dBm

Occ Bw

1.075924076 MHz

Hz

1.2647 MHz

-25.92 dBm
-0.44 dB
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AT

o

WirELESS
a DEKRA company

D DEKRA

Section 15.247 Subclause (a) (2). 6 dB 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) 675.3 729.3 725.3
Measurement uncertainty (kHz) <+11.0

Verdict: PASS
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6 dB BANDWIDTH.

Lowest Channel

AT

O

WiReELESS

a DE}

RA company

Multiview | Spectrum
Ref Level 15.00 dBm  Offset 0.51 d& & RBW 100 kHz
@ Att 25 dB @ SWT 5 ms @ VBW 300 kHz  Mode Auto Sweep
1 Frequency Sweep
D3[1] .11 dB|
10 dBm 675.30 kHz
-, M1[1] 1.56 dBm
2.40198000 GH
0 dBm T T 4
H1 -4.440 dBrm '// ‘_‘\*Dg\mﬁ_
-10 dBm
-20 dbm M/f'/ M
[t ngmain]
230 dBm
-40 dBm
50 dBm
60 dBm
70 dBrm
80 dBm
CF 2,402 GHz 1001 pts 200.0 kHz/ Span 2.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result |
M1 1 2.40198 GHz 1.56 dBm
M2 1 2.4016523 GHz -4.57 dBm
D3 M2 1 675.3 kHz -0.11 dB

Middle Channel

MultiView | Spectrum E]
Ref Level 15.00 dBm Offset 0.51 dB ® RBW 100 kHz
& Att 25 dB & SWT 5 ms ® ¥BW 300 kHz  Mode Auto Sweep
1 Frequency Sweep
D3[1] -0.12 dB|
10 dem 729.30 kHz|
. M1[1] 1.16 dBm
X 2.43998200 GHz
0 derm
5 \\‘_QB
H1 -4.840 dBm &
-10 dBm b///
-20 dBm M//y/ \M
|
-30 dBf
40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.44 GH=z 1001 pts 200.0 kHz/ Span 2.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result |
M1 1 2.439982 GHz 1.16 dBm
M2 1 2.4396124 GHz -4.98 dBm
D3 M2 1 729.3 kHz -0.12 dB
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Highest Channel

= Att

Ref Level 15.00 dBm
25dE ® SWT
1 Frequency Sweep

MultiView | Spectrum

O

WiReELESS

AT

a DEKRA company

Offset 0.51 dB ® RBW 100 kHz

S ms @ VBW 300 kHz

Mode Auto Sweep

D3[1]

10 dBm

M1

M1[1]

-0.07 dB

725.30 kHz

0.82 dBm
2.47998800 GHz

0dem

D3

H1 -5.180 dBrm

-10 dBm

-20 dBm

|

L~

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GH=z

1001 pts

200.0 kHz/

Span 2.0 MHz

2 Marker Table
Type | Ref | Trc |

X-Value |

Y-Value

| Function |

Function Result

M1
M2

03 M2

1
1
1

2.479988 GHz
2.4796164 GHz
725.3 kHz

0.82 dBm
-5.22 dBm
-0.07 dB
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Section 15.247 Subclause (b). Maximum output powand antenna gain

SPECIFICATION
For systems using digital modulation in the 240828 MHz band: 1 watt (30 dBm).

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 §15.247 558074 D01 DTS Meas Guidance v03ad&ddd4/08/2016.

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: 3.1 dBi.

Lowest frequency Middle frequency| Highest frequency
2402 MHz 2440 MHz 2480 MHz
Maximum conducted power (dBm) 2.05 1.74 1.46
Maximum EIRP power (dBm) 5.15 4.84 4.56
Measurement uncertainty (dB) <+0.78

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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CONDUCTED PEAK POWER.
Lowest frequency

Multiview | Spectrum E]

Ref Level 15.00 dBm  Offset 0.51 dB ® RBW 2 MHz

& ALt 25 dB @ SWT S ms ® VBW 10 MHz Mode &uto Sweep
1 Frequency Sweep 1Pk Vie
M1[1] 2.05 dBm
10 dBm 2.40199000 GHz

0 dBrm

-10 dBm

(——"’_{__—,_F/ M

-20 dBm

-30 dBm

-40 dBm

-30 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz 1001 pts 1.0 MHz/ Span 10.0 MHz

Middle frequency

MultiView | Spectrum

Ref Level 15.00dBm Offset 0.51 dB ® RBW 2 MHz
@ Att 25 dB & SWT 5 ms @ VBW 10 MHz  Meode Auto Sweep
1 Frequency Sweep

M1[1] 1.74 dBm
10 dem 2.43993000 GHz

1]

b aem \

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dbm

-70 dBm

-a0 dbm

CF 2.44 GHz 1001 pts 1.0 MHz/ Span 10.0 MHz
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Highest frequency

MultiView | Spectrum

Ref Level 15.00dBm  Offset 0.51 dB & RBW 2 MHz
& Att 25 dB @ SWT 5 ms & VBW 10 MHz  Mode Auto Sweep
1 Frequency Sweep

MI[1] 1.46 dBm
10 dém 2.47996000 GHz

P
0dem

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz 1001 pts 1.0 MHz/ Span 10.0 MHz
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Section 15.247 Subclause (d). Emission limitatiomenducted (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 1.48 1.16 0.82
(dBm)
Measurement uncertainty (dB) <+0.78

Lowest frequency 2402 MHz:

All peaks are more than 20 dB below the limit.

Middle frequency 2440 MHz:

All peaks are more than 20 dB below the limit.

Highest frequency 2480 MHz:

All peaks are more than 20 dB below the limit.

Measurement uncertainty (dB): < 2.03

Verdict: PASS
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Lowest frequency
MultiView | Spectrum
Ref Level 15,00 dBm Offset 0.51 dB ® RBW 100 kHz

@ Att 40dB  SWT 250 ms ® VBW 300 kHz  Mode Auto Sweep

1 Frequency Sweep

10 dém

0 dbm

-10 dBm

S0 dem H1 -18520 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 shown in the plot above the limihis carrier frequency.

Middle frequency

MultiView | Spectrum [3
Ref Level 15.00 dBm Offset 0.51 dB ® RBW 100 kHz

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

10 dem

0dem

-10 dBm

Zodem H1 -18.840 dBm

-30 dem

-40 dBm

-60 dBm

-70 dBm

-80 dem

30.0 MHz 30000 pts 2.5 GHz/ 25.0 GHz

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

Multiviiew | Spectrum E]

Ref Level 15.00 dBm Offset 0.51 dB ® RBW 100 kHz
= Att 40 dE SWT 250 ms ® VBW 300 kHz  Mode Auto Sweep

1 Frequency Sweep

10 dBm

0 dBm

-10 dem

rH1 -19.180 dBm;

20 dem

-30 dem

-40 dém

-60 dBm

-70 dem

-80 dBm

30.0 MHz 30000 pts 2.5 GHz/ 25.0 GHz

Note: The peak shown in the plot above the limihescarrier frequency.
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Section 15.247 Subclause (d). Band-edge emissioospliance (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.

MultiView | Spectrum

Ref Level 15.00 dBm Offset 0.51 dB ® RBW 100 kHz
& Att 30 dB & SWT 5 ms ® ¥YBW 300 kHz  Mode Auto Sweep
1 Frequency Sweep

D1[1] -38.33 dB
10 dem -2.0400 MHz
M1[1] 1.54 dBm

M1 24019900 GHz
0 dem

I
-10 dem f\

e Hi -18.520 dBm —

I\

-40 dBm '/‘

. w’/,/ \\
F0 [ , Woagy g bt MMW

g L et A

-70 dBm

-80 dBm 1

2.35 GHz 1000 pts 5.0 MHz/ 2.41 GHz

Verdict: PASS
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2. HIGH FREQUENCY SECTION. CONDUCTED.

See next plot.

MultivView | Spectrum

RefLevel 1500 dBm Offset 0.51 dB ® RBW 100 kHz
& Att 25 dB SWT 2.5 ms ® VBW 300 kHz  Mode Auto Sweep
1 Frequency Sweep Wy
D1[1] -12.69 dB
10 dBm 4,000 MHz
M1[1] 0.55 dBm
W1 2.479880 GHz
0dem ﬂ
-10 dem \
S dEm FH1 -18.180 dBm:
-a0 dem J \
-4 dBm ) \ --
50 dBm \
MWWM gl b ety bl e, g ool st
70 dBrm
-&0 dBm 1
2.45 GHz 1000 pts 25.0 MHz/ 2.7 GHz
Measurement uncertainty (dB) < +2.03
Verdict: PASS
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Section 15.247 Subclause (e). (2) Power spectrahdity

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) 1.49 1.16 0.82
Measurement uncertainty (dB) <+0.78

Verdict: PASS

Report No: (NIE)
48556RRF.003 Page 29 of 63 2017-02-08



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

POWER SPECTRAL DENSITY

Lowest Channel

& Att

Multiview | Spectrum
Ref Level 15.00 dBm

25 dB ® SWT

1 Frequency Sweep

AT

a DEKRA company

O

WiReELESS

Offset 0.51 dB ® RBW 100 kHz
5 ms @ WBW 300 kHz

Mode Auto Sweep

M1[1] 1.49 dBm
2.40197572 GHz|

10 dBm

M1

0 dém

e

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-B0 dBm

CF 2,402 GH=

1001 pts
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Span 1.01295 MHz

Middle Channel

MultiView

& Att

Ref Level 15,00 dBm

| Spectrum

25 dB ® SWT

1 Frequency Sweep

Offset 0.51 dB ® RBW 100 kHz
5 ms @ VBW 300 kHz

Mode Auto Sweep

TPk Wiew
M1[1] 1.16 dBm
2.43998363 GHz

10 dBm

ML

0 dBrn

“\\M

-20 dBm

-20 dBm

-40 dem

-50 dem

-60 dBm

-70 dBrm

-80 dBm

CF 2.44 GHz

1001 pts

109.4 kHz/
—

Span 1.09395 MHz
— —
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Highest Channel

'Multi\liew | Spectrum

aT42

WireLesS

EKRA company

Ref Level 15.00 dBm  Offset 0.51 dB & RBW 100 kHz

S ms @ VBW 300 kHz

& Att 25 dB & SWT

1 Frequency Sweep

10 dBm

Mode Auto Sweep
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2.47998263 GHz
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Section 15.247 Subclause (d). Emission limitatiomadiated (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 815(2)):

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 test was performed with the equipment transigifirst in only 2.4 GHz BT LE mode and repeateithvthe
915 MHz LoRa radio transmitting simultaneously teck the impact of the co-location of both raditeifaces.
The results and plots below show the worst residdtained in both modes.

The field strength is calculated by adding cormcfiactor to the measured level from the spectroatyaer. This
correction factor includes antenna factor, cabds lnd pre-amplifiers gain.
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AT4 wireless, S.A.U. @

Parque Tecnoldgico de Andalucia,

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Méalaga - Espafia ,4 T > D E KRA
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
Peak 57.82 + 4.87
2.38951 V
Average 37.40 +4.87
2.48537 V Peak 49.76 + 4.87
4.80425 H Peak 50.00 + 4.87
7.25675 V Peak 54.82 + 4.87
Average 53.37 +4.87
9.60775 \Y/ Peak 44.19 + 4.87

2. CHANNEL: MIDDLE (2440 MHz).

Spurious frequency Polarization Detector Emission Level Measurement

(GHz) (dBpV/m) Uncertainty (dB
2.38904 Y, Peak 49.12 +4.87
4.87925 H Peak 47.77 +4.87
7.31925 \Y, Peak 43.20 +4.87
9.76060 \Y, Peak 45.61 +4.87
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3. CHANNEL: HIGHEST (2480 MHz).

AT4@

WiReELESS

a DEKRA company

D DEKRA

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB
Peak 73.21 +4.87
2.48650 Vv
Average 43.88 +4.87
4.96025 H Peak 45.57 +4.87
Verdict: PASS
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pany

FREQUENCY RANGE 30 MHz-1000 MHz.

® RBW 100 kHz
VBW 200 kHz

Ref 70 dBuv/m Att 0 dB SWT 100 ms

70

o0

EW)|

<[~
H
d

—50

gecds |
4

—30

—20

10

—-10

—-20

-30

Start 30 MHz 97 MHz/ Stop 1 GHz

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

CHANNEL: Lowest (2402 MHz).

MultiView

Spectrum

Ref Level 20.00 dBuv/m
Att
TOF

1 Frequency Sweep

0dB

70 dBpv/m

H1 74.000 dBpv/mr

SWT 13

AT42

WireLesS

KRA company

RBW 1 MHz

VBW 3 MHz Mode Auto Sweep

80 dBpv/m

50 dBpv/m

H2 54,000 dBp/m

20 dBpv/m

10 dBpw/m

0 depw/m

-10 dBpvfm

1.0 GHz

30000 pts

200.0 MHz/

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

CHANNEL: Middle (2440 MHz).

MultiView

TOF
1 Frequency Sweep

Spectrum

Ref Level 80.00 dBpv/m
Att

3.0 GHz

OdB & SWT 1s

RBW 1 MHz

VBW 3 MHz Mode Auto Sweep

70 dBpv/m:

H1 74,000 depv/m

60 dBpv/m:

50 dBpv/m:

HE 54,000 depv/m

[,

20 dBpv/m:

10 dBpvfm

0 depvifm

-10 dBpvfm

1.0 GHz

30000 pts

200.0 MHz/

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

3.0 GHz
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CHANNEL: Highest (2480 MHz).

TDF

Multiview

Spectrum

Ref Level 80.00 dBpv/m
Att

0dB & SWT 1=

1 Frequency Sweep

70 dBpvfm

aT42

WireLesS
pany

RBW 1 MHz
VBW 3 MHz

Mode Auto Sweep

H1 74.000 dBpv/m

60 dBpvfm

HZ 54.000

BT

S0 dBpm

e

20 dBp/m

10 depv/m

0 dBpwém

-10 depvm

1.0 GHz

30000 pts

200.0 MHz/

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

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

TOF

Multiview

Spectrum

Ref Level $0.00 dBpvy/m
Att

O0dB & SWT 1s

1 Frequency Sweep

70 dBpsm

3.0 GHz

RBW 1 MHz
VBW 3 MHz

Mode Auto Sweep

H1 74.000 dBpvri

60 dBpwvim

H2 54.000

dBpv

50 dBpvim

40 dBpsm

BUw/m

10 dBpvm

0 depv/m

-10 depv/m

3.0 GHz

30000 pts

1.5 GHz/

18.0 GHz
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CHANNEL: Middle (2440 MHz).

MultiView

TDF

Spectrum

Ref Level 80.00 dBpw/m
Att

O0dB = SWT 1=

1 Frequency Sweep

aT42

WireLesS

DEKRA company

D DEKRA

RBW 1 MHz
VBW 3 MHz

Mode Auto Sweep

H1 74.000 dBpv/m

70 dBpv/m

60 dBpw/m

H2 54.000

dB VA

S0 dBpy/m

40 dBpw/m

[

10 dBps/m

0 dBpvim

-10 dBpss/m

3.0 GH=z

CHANNEL: Highest (2480 MHz).

MultiView

TOF

Spectrum

Ref Level £0.00 dBuv/m
Att

O0dB = SWT 1s

1 Frequency Sweep

30000 pts

1.5 GHz/

18.0 GHz

RBW 1 MHz
VYBW 3 MHz

Mode Auto Sweep

H1 74.000 dBpv/m

70 dBpv/m

60 dBpw/m

H2 54.000

dB i

S0 dBpw/m
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B/ m
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18.0 GHz
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FREQUENCY RANGE 18 GHz to 26 GHz.

MultiView | Spectrum E]
Ref Level 80.00 dBuv/m & RBW 1 MHz
& Att O0de & SWT 1= & VBW 3MHz Mode Auto Sweep
TOF
1 Frequency Sweep
H1 74.000 dBpv/m
F0O dBpvm
60 dBpvm
HZ 54.000 dBpv/m
S0 dBpvym
40 dBp/m " ﬁ W I Il l l w
30 dBpvym y i
TRV WO o IR N
AL A e iyl s A W
20 dBpvy/m
10 dBp/m
0 dBpvm
-10 dBpvfm:
18.0 GHz 30000 pts 800.0 MHz/ 26.0 GHz

(This plot is valid for all three channels).
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AT4 wireless, S.A.U. {
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FREQUENCY RANGE 2.31 GHz to 2.39 GHz. (RESTRICTEBND)
CHANNEL: Lowest (2402 MHZz).

MultiView Spectrum D

Ref Level 30.00 dBLV/m RBW 1 MHz
Att 0de = SWT 15 & ¥YBW 3 MHz Mode Auto Sweep

TDF

1 Frequency Sweep

H1 74.000 dBpv/m

70 dBpsm

60 dBpsm

H2 54.000 depv/mi

S0 dB s m

40 dBpsm

Ll 4 e L . " - L TINTRpPre R |

L el " L n

30 dBpv/m:

20 dBpsm

10 dBpvim

0 depvim

-10 dBpidim

2.31 GHz 30000 pts 8.0 MHz / 2.39 GHz

CHANNEL: Middle (2440 MHz).

( MultiView Spectrum 1 D

Ref Level 80.00 dBLV/m RBW 1 MHz
Att 0de = SWT 15 & ¥YBW 3 MHz Mode Auto Sweep

TDF

1 Frequency Sweep

HL 74.000 dBpvim

70 dBpsm

60 dBpv/m

HZ 54.000 dBpv/m

S0 dBpv/m

40 dBpsm

L Ll R TP TRPHY L "

30 dBpwm

20 dBpv/m:

10 dBpvim

0 dBpvim

-10 dBpidim

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

( MultiView Spectrum 1 D

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

1 Frequency Sweep

H1 74.000 dBpvfmr

70 dBpvfm

60 dBpvfm

H2 54.000 dBpw/m

S0 dBpvm

40 dBpvm

30 dBpfm

20 dBpm

10 dBpvfm

0 dBpWfm

-10 dBpvfm

2.31 GHz 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 0de & SWT 15 @ ¥BW 3 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

H1 74.000 dBpv/m

70 dBpsm

60 dBpv/m:

HZ 54.000 dBpv/m

S0 diuvii.

40 dBpsm
- Ly " M“' " " o L " n Ll Lo n " " m " "

30 dBpsm

20 dBpsm

10 dBpwim

0 dBpwim:

-10 dBpiim

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

MultiView Spectrum D

Ref Level 20.00 dBuv/m RBW 1 MHz
Att 0dB & SWT 1s @ VBW 3MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 dBpvym

70 dBpv/m:

60 dBpw/m

H2 54.000 dBpv/m

S0 dBpym

40 dBpvm

" " L L Ll " L " 4

30 dBpwm

20 dppvym

10 dBpvfm

0 dBpv/m

-10 dBpvsm

2.4835 GHz 30000 pts 1.65 MHz/ 2.5 GHz

CHANNEL: Highest (2480 MHz).

MultiView Spectrum 1 D

Ref Level 80.00 dBpv/m RBW 1 MH=z
Att 0de & SWT 15 @ ¥BW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

tH1 74.000 dBpvim

60 dBpv/m - T —

HZ 54.000 dBpv/m

S0 dBpv/m

P
40 dBpv/m - ik

30 depv/m:

20 dBpsm

10 dBpvm

0 dBpvim

-10 dBpsim

2.4835 GHz 30000 pts 1.65 MHz/ 2.5 GHz
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Appendix B —Test result. LoRa.
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TEST CONDITIONS

Power supply (V):

Vhominal= 3.6 Vdc
Type of power supply = DC voltage from battery
Type of antenna = Integral antenna

Declared Gain for antenna (maximum) = +5.7 dBi

TEST FREQUENCIES:
Lowest channel: 903.0 MHz
Highest channel: 907.2 MHz

The laptop computer was used to configure the EJJonhtinuously transmit at a specified output poinel|
channels.

LoRa TX Power (dBm)
903.0 MHz 20
907.2 MHz 20

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-10 GHz (1 GHz-18 GHz Dmulge horn antenna).

For radiated emissions in the range 1 GHz-10 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.
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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 thexmmaum radiated emission. It was also rotated 36af the
antenna height was varied from 1 to 4 meters ttfie maximum radiated emission.

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

ANECHOIC CHAMBER
Measuring 360°Rotating
Antenna Table
‘ ‘ | 3 mdistance
-~
AntennaMast
_ | (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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AT4@

WiReELESS
a DEKRA company

Occupied Bandwidth

RESULTS

(see next plots).

D DEKRA

Lowest frequency Highest frequency
903 MHz 907.2 MHz
99% bandwidth (kHz) 691.149 694.596
-26 dBc bandwidth (kHz) 860.255 903.398

Measurement uncertainty (kHz)
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Lowest Channel

"ol B DEKRA

WiReELESS

a DEKRA company

## Agilent

Ref 38 dBEm #Atten 48 dB

#Pagk

Log
10 o, »

[
Offst Sl

8.31
|

o

e

LRy et

M1 52

Center 903,000 6 MHz
#Ras BW 30 kHz #\BW 308 kHz

Occupied Bandwidth
691.1487 kHz

Transmit Freq Error -80.914 kH=z
% dB Bandwidth 360,255 kHz

Highest channel

3 Agilent

Span 3 MHz
Sweep 313 ms (1008 pts)

Occ BH % Pwr 9900 %
®x dB -26.00 dB

Ref 38 dBm #Atten 48 dB

#Faak

o 7 b

dB/ [,»’w’

n o,
L WMJ \VLW\JL*W-—«-\ A
aAy .
Ml 352
Center 987.208 MHz Span 3 MHz
#Res BW 30 kHz #YBH 308 kHz Sweep 313 ms (1006 prs)

Occupied Bandwidth
694.5963 kHz

Transmit Freq Error  -71.938 kHz
% dB Bandwuidth 903,398 kHz

Occ BH % Pur 99.08 %
®x dB -26.00 dB
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Section 15.247 Subclause (a) (2). (1). 6 dB Banditid

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

RESULTS

6 dB Bandwidth (see next plots).

D DEKRA

Lowest frequency Highest frequency
903 MHz 907.2 MHz
6 dB Spectrum bandwidth (kHz) 864.9 836.8
Measurement uncertainty (kHz) <+11.0

Verdict: PASS
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6 dB BANDWIDTH.

Lowest Channel

3 Agilent

a Mkrl 864.9 kHz

Ref 38 dBm #Atten 40 4B B.89 dB
#Peak

2
o

4B/ ren Al \\}

33 FC i ' UYKM’.
HH wll 1"“.1.

£ it LT
0@k

Swp

Center 983.000 & MHz Span 2 MHz
#Res BH 186 kHz #JBH 208 kHz Sweep 1LAGE ms (1000 pts)

Highest Channel

- Agilent

a Mkrl 836.8 kHz
Ref 38 dBm #Atten 49 dB -6.91 dB
#Paak
Log z
16 1 ©

dB/ T

OFfst L
0.31 /
dB ﬂ

/ Vv

__r,f&f

$3 FC 4 \rkm
AR N N

£ popwhad e ol
50k

Swp

Center 967200 & MHz Span 2 MHz
#Res BW 108 kHz #VEH 308 kHz Sweep 106G ms (1680 pts)
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Section 15.247 Subclause (b). Maximum output powand antenna gain

SPECIFICATION

For systems using digital modulation in the 902-8&8z band: 1 watt (30 dBm).
The e.i.r.p. shall not exceed 4 W (36 dBm) (Canada)

RESULTS

The maximum conducted (average) output power wassured using the method according to point 9.2.2.2.
of Guidance for Performing Compliance Measurememtigital 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. Conducted (average) outputygp. See next plots.

Maximum declared antenna gain: +5.7 dBi.

Lowest frequency Highest frequency
903 MHz 907.2 MHz
Maximum conducted power (dBm) 18.43 18.16
Maximum EIRP power (dBm) 24.13 23.86
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)
48556RRF.003 Page 51 of 63 2017-02-08



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

CONDUCTED POWER.

Lowest frequency

AT-

a DEKRA company

NC,

WiReELESS

D DEKRA

= Agilent

Ref 30 dBm

#Avg
Log
14
dB/
Offst
@.31
dB

PAvg
168
Wl 52

#Atten 40 dB

i
v

Mgy

I

rad

L SR

Center 963.008 6 MHz
#Res BH 38 kHz

Channel Power

18.43 dBm /691.1787 kHz

#BW 380 kHz

Span 1.5 MHz

Sweep 4,928 ms (1008 prs)

Power Spectral Density

-39.86 dBm/Hz

Highest frequency

# Agilent

Ref 38

dBin

#Atten 40 dB

#Fwg

Log
18

dB/

[T

Offst

-

8.31
dB

=

e

)
?m

b
i

i

i)

I

M ety

PAvg i
108 ol

VoY

w

W1 52

Center 967.260 6 MHz
#Res BH 30 kHz

Channel Power

18.16 dBm /694.5963 kHz

#\YBH 388 kHz

Span 1.5 MHz

Sweep 4,928 ms (1000 pts)

Power Spectral Density

-40.26 dBm/Hz
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Section 15.247 Subclause (d). Emission limitatiomenducted (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 Highest frequency
903 MHz 907.2 MHz
Reference Level Measurement 18.97 18.90
(dBm)
Measurement uncertainty (dB) <+0.78

Lowest frequency 903 MHz:

All peaks are more than 20 dB below the limit.

Highest frequency 907.2 MHz:

All peaks are more than 20 dB below the limit.

Measurement uncertainty (dB): < 2.03

Verdict: PASS
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Lowest frequency

# Agilent

Ref 38 dBm #Atten 48 dB
#Peak

Start 30,8 MHz Stop 10.608 8 GHz
#Res BH 168 kHz #/BH 308 kHz Sweep 952.9 ms (8192 pts)

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

Highest frequency

3 Agilent

Ref 38 dBm #Atten 48 dB
#Peak

LagAw

WL 52
53 FC

£t
FTun
Swp

Start 30,8 MHz Stop 10,880 B GHz
#Res BH 108 kHz #BH 308 kHz Sweep 952.9 ms (8192 pts)

Note: The peak shown in the plot above the limihes carrier frequency.
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Section 15.247 Subclause (d). Band-edge emissioospliance (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:

1. LOW FREQUENCY SECTION. CONDUCTED.

See next plot.

#e Agilent

a Mkrl -1.225 MHz

Ref 30 dBm #Atten 40 dB -63.27 dB
#Peak

Log 1R

Start 895,008 MHz Stop 994,088 MHz
#Res BHW 108 kHz #\BH 208 kHz Sweep 1,086 ms (1008 prs)

Verdict: PASS
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2. HIGH FREQUENCY SECTION. CONDUCTED.

See next plot.

32 Agilent

a Mkrl 2655 MHz
Ref 38 dBm #Atten 48 dB -78.96 dB
#Paak
Log
18
dB/
Dffst
B.31
dB

[y
A

——

£0f
FTun *‘f imu\ 1

o T N YT FOTITINFS Y SR TSN S A

Start 9@85.88 MHz Stop 960.80 MHz
#Res BW 108 kHz #UBH 200 kHz Sweep 5,261 ms (1000 prs)

Measurement uncertainty (dB) <+2.03

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

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 thedhmental emission was measured using the method
AVGPSD-1 (AVG PSD) according to point 10.3. of Gande for Performing Compliance Measurements on
Digital Transmission Systems (DTS) Operating Ung#5.247 558074 D01 DTS Meas Guidance v03r05 dated
04/08/2016.

Power spectral density (see next plots).

Lowest frequency Highest frequency
903 MHz 907.2 MHz
Power spectral density (dBm) -0.976 -0.755
Measurement uncertainty (dB) <+0.78

Verdict: PASS
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POWER SPECTRAL DENSITY
Lowest Channel

AT-

O

WiReELESS

a DEKRA company

3 Agilent

Ref 18 dBm

#Atten 30 dB

Mkrl 982.746 2 MHz
-0.976 dBm

#Hvy
Log

1

18
dB/

Offst
8.31
dB

PAvg

108
WL 52

53 FS

N

|
i

£t
50k

Swp

Center 993,008 & MHz
#Res BH 3 kHz

#YBH 18 kHz

Highest Channel

Span 1.297 MHz
Sweep 432.5 ms (LOBE prs)

5 Agilent

Ref 18 odBm

#Atten 30 dB

Mkrl 987,483 & MHz
-.755 dBm

#Fug
Log

18
dB/

/mea ¢

At Ly

Offst
@.31
dB

FAva

168
W1 52

53 FS
AA

£0fn
508k

Swp

Center 987,208 & MHz
#Res BH 3 kHz

+EW 18 kHz

Span 1.255 MHz
Sweep 4185 ms (1606 pts)

D DEKRA
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Section 15.247 Subclause (d). Emission limitatiomadiated (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 815(2)):

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 &rtd 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 o the 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@gHz-10 GHz.

The test was performed with the equipment transmifirst in only 915 MHz LoRa mode and repeatethwhe
2.4 GHz BT LE radio transmitting simultaneouslyctteck the impact of the co-location of both raditeifaces.
The results and plots below show the worst residdtained in both modes.

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

1. CHANNEL: LOWEST (903.0 MHz).

Spurious signals closest to limit:

Spurious frequency Polarization Detector Emission Level Measurement
(MHz) (dBpV/m) Uncertainty (dB
503.360 \Y Quasi-Peak 27.38 + 3.88
526.543 Vv Quasi-Peak 29.31 + 3.88
551.181 \Y Quasi-Peak 30.49 + 3.88
598.614 \ Quasi-Peak 28.98 + 3.88
624.125 Vv Quasi-Peak 35.06 + 3.88
624.901 \ Quasi-Peak 27.80 + 3.88

2. CHANNEL: HIGHEST (907.2 MHz).

Spurious signals closest to limit:

Spurious frequency Polarization Detector Emission Level Measurement
(MH2z) (dBuV/m) Uncertainty (dB
480.080 \Y Quasi-Peak 28.58 + 3.88
552.054 Vv Quasi-Peak 30.33 + 3.88
576.595 \% Quasi-Peak 27.56 + 3.88
600.748 \ Quasi-Peak 30.28 + 3.88
623.537 \Y Quasi-Peak 25.32 + 3.88
624.222 Vv Quasi-Peak 35.89 + 3.88

Frequency range 1 GHz-10 GHz
The results in the next tables show the maximumsonea levels in the 1-10 GHz range (see next plots)

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

Report No: (NIE)
48556RRF.003 Page 60 of 63 2017-02-08



AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, @ D E K RA
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Méalaga - Espafia WireLess
www.at4wireless.com - C.L.F. A29 507 456 a DEKRA company

1. CHANNEL: LOWEST (903 MHz).

Spurious frequency Polarization Detector Emission Level Measurement

(GHz) (dBpV/m) Uncertainty (dB
1.80595 (% H Peak 58.74 +4.87
Average 58.49 +4.87
2.70955 H Peak 51.66 +4.87
3.61105 H Peak 50.79 +4.87
4.51465 H Peak 38.55 +4.87
5.41765 Vv Peak 47.61 +4.87
6.32215 H Peak 41.77 +4.87
7.22485 H Peak 51.53 +4.87
8.12695 H Peak 44.52 +4.87
9.02875 Vv Peak 48.21 +4.87
9.92335 H Peak 48.06 +4.87

(*): This spurious frequency is outside the restdicbands as defined in §15.205(a). The measuredmum
carrier level at 3 m was 113.01 dBuV/m (Peak) sosipurious level is more than 30 dB below the eratevel.

2. CHANNEL: HIGHEST (907.2 MHz).

Spurious frequency Polarization Detector Emission Level Measurement

(GHz) (dBuV/m) Uncertainty (dB
1.81465 (% H Peak 59.53 +4.87
Average 59.32 +4.87
2.72185 H Peak 51.83 +4.87
3.62875 H Peak 51.13 +4.87
4.53625 H Peak 38.86 +4.87
5.44195 H Peak 47.10 +4.87
6.34885 H Peak 41.83 +4.87
7.25665 H Peak 51.42 +4.87
8.16385 H Peak 46.52 +4.87
9.06955 H Peak 47.64 +4.87

(*): This spurious frequency is outside the resddcbands as defined in 815.205(a). The measuredman
carrier level at 3 m was 112.22 dBuV/m (Peak) sostburious level is more than 30 dB below the eatével.

Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.

CHANNEL: Lowest (903.0 MHz).

RBW 100 kHz
VBW 300 kHz
Ref 70 dBuv/m Att 10 dB SWT 100 ms

70

60

F-10

F-20

-30

Start 30 MHz 97 MHz/

Note: The carrier was attenuated using a Notaérfilt

CHANNEL: Highest (907.2 MHz).

RBW 100 kHz
VBW 300 kHz
Ref 70 dBpvV/m Att 10 dB SWT 100 ms

Stop 1 GHz

70

60

.

FCCls
4

30

F-10

-20

-30

Start 30 MHz 97 MHz/

Note: The carrier was attenuated using a Noto#rfilt

sStop 1 GHz

D DEKRA
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FREQUENCY RANGE 1 GHz to 10 GHz.

CHANNEL: Lowest (903.0 MHz).

MultiView | Spectrum | D

Ref Level 20.00 dBuv/m RBW 1 MHz
Att 0dB = SWT 1= & VBW 3MHz Mode Auto Sweep
TDF

1 Frequency Sweep

H1 74.000 dBuv/mr

70 dBpvm

60 dBpvm

H2 54.000 dBpv/mm

50 dBpvfm

40 dBpsfm

depv/m T

dBlMT-i | s i

10 dBpsm

0 dBpv/m

-10 dBpvifm

1.0 GH=z 30000 pts 900.0 MHz / 10.0 GH=z

CHANNEL: Highest (907.2 MHz).

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 dBpv/m

70 dBpvfm

60 dBpv/fm

HZ 54.000 dBpvfm

S0 dBpifm

40 dBpifm

10 dBpv/m

O dBpvfm

-10 depv/m

1.0 GHz 30000 pts 900.0 MHz/ 10.0 GHz

Report No: (NIE)
48556RRF.003 Page 63 of 63 2017-02-08



		2017-02-08T14:48:31+0100
	ALEJANDRO LLAMAS RODRIGUEZ




