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Test report

USA FCC Part 15.247, 15.209
CANADA RSS-247, RSS-Gen

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.............cu...:

Identification of item tested GPS receiver

Marca ...l Refecor
Trademark
Modelo y/o referencia tipo ............cc.cccoemmeeees. - R-02

Model and /or type reference

Other identification of the product ..................  FCC ID: 2AJJH RGPSBT01R02
IC: 21282A RGPSBTO01R02
Final HW version ..........ccccceecvevevvicmeeee. - MIRF-04
Final SW version ........ccccocevevvieininnccesieel. 212
Caracteristicas .........ccccccervvevirsisneemmeee:. - GP'S receiver and Bluetooth SPP
Features
Solicitante ..........ccccceevvciiiiiicvciiceeee i, REFECOR QY
Applicant Isotaku 8A1, 90100. Oulu, FINLAND
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.

CANADA RSS-247 Issue 1 (May 2015).
CANADA RSS-Gen Issue 4 (November 2014).

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

Resultado.........c.cccccvevcviiviiiiiciccvieicecceeeee... IN COMPLIANCE
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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
50633/010 GPS Receiver with internal antenna R-02 - - 2016-11-14

50633/012 AC/DC Adapter MW3NU10GS 2016-11-14
50633/013 USB Cable - 2016-11-14

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

50633/009 GPS Receiver with temporary R-02 2016-11-14
antenna connector

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

Test sample description

The test sample consists of a GPS receiver with A@guracy. It has wireless serial port to sendGR& NMEA data to
external device via Bluetooth.

Identification of the client
REFECOR OY
Isotaku 8A1, 90100. Oulu, FINLAND

Testing period
The performed test started 2016-11-21and finished 0r2016-11-22

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 mg]);.::27050&
Shielding effectiveness > 100 dB
Electric insulation >10KQ
Reference resistance to earth <1Q

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 bressure 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
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In the chamber for conducted measurements, thesfoly 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. DC power supply R&S NGPE 40/40 2014/11 2017/11

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

5. 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

9, gflg_rfl—\j\mphﬁer 1-18 GHz Bonn Elektronik BLMA 2016/02 2018/02

10. RF pre-amplifier 18-40 GHz BONN ELEKTRONIK 2015/12 2017/12

BLMA 1840-1M
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Testing verdicts

Not applicable ... : N/A
P aSS e e : P
e | : F
[N L0) 4 [ST= T =T N : N/M
FCC PART 15 PARAGRAPH / RSS-247 VERDICT
NA| P | F [NM
FCC 15.247 Subclause (a) (1) / RSS-247 Clause2y.1 (20 dB Bandwidth and Carri P
frequency separation
FCC 15.247 Subclause (a)(1)(iii) / RSS-247 Claudg4) 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) axirhluim ped output powe P
and antenna gain
FCC 15.247 Subclause (d) / RSS-247 Clause 5.5 Emibsnitations P
conducted (Transmitter)
FCC 15.247 Subclause (d) / RSS-247 Clause 5.5 EmiBmitations radiated P
(Transmitter)
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Appendix A — Test result
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TEST CONDITIONS

Power supply (V):
Vhominal= 5 Vdc

Type of power supply = Battery or DC voltage frorteznal power supply

Type of antenna = Integral antenna

Declared Gain for antenna (maximum) = -0.5 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 shielolmu end it is directly connected to the spectruaiyaer.

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 MH0 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-ctuwdydatform above the ground plane and the sdnaand
orientation was varied to find the maximum radia¢edssion.

It was also rotated 360° and the antenna heightuaded from 1 to 4 meters to find the maximum abeli
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

| (Antennaheight variation: 1-4 m)

‘ .

AntennaMast

Spectrum analyser

Shielded Control RoomFor
Radiated Measurements

Radiated measurements setup f > 1 GHz

Preamplifier

Horn antenna

VWAWWWWWWWWWVWVWWNVY

EUT

1 m distance

-

Spectrum
analyser

Shielded control room for
radiated measurements

D DEKRA
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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, Wei@r 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 1.042 1.046 1.046
Measurement uncertainty (kHz) <+10.50
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Modulation: GFSK

20 dB BANDWIDTH. Lowest Channel: 2402 MHz.
3 Agilent
RBet B dEm #Atten 160 dB
#Paak
Log g e
14 o l‘&.m
dB/ N;if$aﬁfﬂ A
WWM \“'1 i
e
\'{LLM\JE«__AUV_W('\M
LaPey
Ml =2
Center 2.482 800 GHz Span 3 MHz
#Res BH 30 kHz #+YEH 300 kHz Sweep 3.13 ms (1000 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
952.7278 kHz ® dB -20.00 dB
Transmit Freq Error  -56.929 kHz
% dB Banduidth 1.842 MHz -
20 dB BANDWIDTH Middle Channel: 2441 MHz.
- Agilent
Ref @ dBm #Atten 10 dB
#Paak
Log &
10 i V“‘mﬂ
dB/ } S B e
'y HTWMWMM LL‘\W..J
%r e
LaAwy
Ml 352
Center 2.441 BOB GHz Span 3 MHz
#Res BM 30 kHz #BW 388 kHz Sweep 313 ms (LOER prs)
Occupied Bandwidth Occ BH % Pur  99.00 7
955.2908 kHz % B -20.00 dB

Transmit Freq Error -88.741 kHz
¥ B Bandwidth 1.846 MHz
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20 dB BANDWIDTH Highest Channel: 2480 MHz.

# Agilent

Ref @ dBm #Atten 10 dB

#Paak

A e

dB/ >

LaPw

M1 52

Center 2.480 @80 GHz
#Res BW 30 kHz

Occupied Bandwidth

#WBH 388 kHz

944.0197 kHz

Transmit Freq Error 93,308 kHz
% dB Bandwidth 1.6846 MHz

Carrier frequency separation

Agilent

Span 3 MHz
Sweep 313 ms (1OAE pts)

Occ BH % Pwr 99.08 %
®x dB -20.60 dB

#Atten 10 dB

0.01 dB

#Peak 1R

1

Jate S aan

LgAy

V1 52

33 FC

AR
FTun

Swp

Start 2.438 809 GHz
#Res BH 308 kHz

#YBW 308 kHz

Stop 2.446 880 GHz
Sweep 1866 ms (1068 prs)

The hopping channel carrier frequencies are segghfat a minimum of the 20 dB bandwidth of the happi

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 (see nexsplot

Modulation: GFSK

% Agilent

Mkre 2.448 81 GHz

Ref & dBm #Atten 10 dB -6.65 dBm
tssak 1Mﬂﬁﬂﬂﬂf“|]‘lf"|ﬁ.“‘.ﬂl‘ O i W T T O O O O O O O
Lo RARARAR AR AR
dB/ f
/
1
jﬂw
|
Loy
Ml 52
Start 2.398 @6 GHz Stop 2.441 88 GHz
#Res BH 308 kHz #JBH 518 kHz Sweep 1866 ms (1000 pts)
Marker Trace Type ® Axiz Amplitude
1 o1 Freg 2.481 95 GH=z -7.71 dBm
2 1 Freq 2.448 B1 GH=z -6.65 dEm

Number of hopping frequencies: 39
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4 Agilent

Mikre 2.480 @1 GHz
Ref @ dBm #Atten 10 dB —6.85 dBm

#Peak
$ﬁnnﬂnnﬂwnﬂﬂrﬁmﬁﬁﬂﬁﬂﬂrﬂﬂﬁﬂﬂﬂﬂﬂﬂnﬂﬂrﬂﬂﬂﬂ @

AR AR AR AR AR ARARARIRANINRAES

dB&/ \

ik
LaPy
V1 52
Start 2,439 88 GHz Stop 2,483 BB GHz
#Res BH 3008 kHz #YBH 518 kH= Sweep 1066 ms (1080 pts)
Marker Trace Typa H Auiz Amplitude
1 1 Freq 2.448 89 GHz -E6.66 dBm
2 1 Freq 2,488 B1 GHz -E.B5 dBm

Number of hopping frequencies: 40

Total number of hopping frequencies: 79

Verdict: PASS
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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 = 391.50 us (see next plot).

- Agilent

a Mkrl 34915 ps

Ref @ dBm #Atten 18 dB .38 db
#Peak e

Log ¢ oy

R W

LaAwy

Wl 52
530M8

£fn
FTun

Center 2.441 BBB GHz Span @ Hz
Fes BW 1 MHz #\JBH 3 MHz Sweep 1066 ms (1000 pts)
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- Number of hops over a period of 1 second = 4 (seéplot).

- Agilent

Fef @ dBm #Atten 18 4B
#Peak

Log
16
dB/

LgFw

53 V8
AA

£
£>50k
Al

Center 2.441 808 GHz Span @ Hz
Res BW 108 kHz #\JBH 3088 kH=z Sweep 1 5 (1086 prs)

Wl 52 u

Number of hops in the period specified in the regaents = (4 hops) x (31.6 s/ 1 s) = 126.4 hops.

Averaging time of occupancy = 391.50 us x 126.4shw@d9.4856 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.

- Tx-time per hop = 1.648 ms (see next plot).

. Agilent

a Mkrl  1.648 ms

Ref & dBm #Atten 16 4B B.66 dB
#Peak

,_
=]
0=
[
-+
e

LaAw

HL 352
53 0MS

£(fx

Center 2.441 B8B GHz Span @ Hz
Fes BH 1 MHz #UBH 3 MHz Sweep 2,731 ms (1008 pts)

- Number of hops over a period of 3 seconds = 10r{egeplot).

% Agilent

Ref @ dBm #Atten 10 dB

LAy

W1 S2
5305

£y
50k N
I

Center 2.441 G0A GHz Span @ Hz
Res BW 188 kHz #WBW 380 kHz Sweep 3 5 (1008 pts)

Number of hops in the period specified in the resmients = (10 hops) x (31.6 s/ 3 s) = 105.33 hops.
Averaging time of occupancy = 1.648 ms x 105.33shwd73.5893 ms per 31.6 seconds.

Measurement uncertainty (%) <+0.01
Verdict: PASS

Report No: (NIE)
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AT4 wireless, S.

A.U.

Parque Tecnoldgico de Andalucia,

¢/ Severo Ochoa
www.atdwireless

n° 2 - 29590 Campanillas - Malaga - Espafia
.com - C.I.LF. A29 507 456

AT4@

WireLess
a DEKRA company

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

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

Ref @ dBm #Atten 10 dB

#Peak 1R

LaAy

Wl 52

53 4%
AA

£

FTun MWM

Center 2,441 BB8 GHz
Res BW 1 MHz

#YBH 3 MHz

Wi

Span @ Hz

Sweep 3.929 ms (1008 pts)

- Number of hops over a period of 3 seconds = 12r{egeplot).

. Agilent

Ret @ dBm #Atten 10 dB

#Pegk

LyRAw

HL 52
53 0MS

£0f):
f>50k N

Center 2.441 088 GHz
Res BW 188 kHz

#WBH 308 kHz

Span @ Hz

Sweep 3 5 (1008 pts)

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 = 2.883 ms x 126.40shw364.4112 ms per 31.6 seconds.

Measurement uncertainty (%)

<+0.01

Verdict: PASS
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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

AT4@

WiReELESS
a DEKRA company

D DEKRA

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
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: -0.5 dBi.

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

power.

Modulation: GFSK

Lowest frequency Middle frequency| Highest frequency
2402 MHz 2441 MHz 2480 MHz
Maximum peak power (dBm) -7.32 -6.27 -5.70
Maximum EIRP power (dBm) -7.82 -6.77 -6.20
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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¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WireLess

AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, A T U’ > D E KRA

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

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

3 Agilent

Mkrl 2.481 915 GHz

Ref @ dBm #Atten 18 dB -7.32 dBm
#Peak 1

o
4B/ /“"M

=

A
! T

LagAw | | ‘ T

WL 52
53 FC

£t
FTun
Swp

Center 2,482 808 GHz Span 18 MHz
#Res BH 2 MHz #+VBH & MHz Sweep 1066 ms (1000 pts)

Modulation: GFSK Middle Channel: 2441 MHz.

- Agilent

Ref @ dBm #Atten 18 dB . -6.27 dBm

}ig/ mr”//{fﬁ \

LaAw | [

W1 sz
53 FC

£0f0
FTun
Swp

Center 2.441 888 GHz Span 16 MHz
#Res BH 2 MHz VB & MHz Sweep 1.066 ms (1080 pts)

Report No: (NIE)
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. WirELESS
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

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

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

% Agilent

Mkrl 2.479 915 GHz

Ref @ dBm #Atten 10 dB -5.78 dBm
#Peak 1

Log f,_———Q———____‘_

dB/

al i

LgAw

W1 352
33 FC

£0F
FTun
Swp

Center 2.430 606 GHz Span 18 MHz
#Res BH 2 MHz #VBH & MHz Sweep 1.BGE ms (1080 prs)

Report No: (NIE)
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AT4 wireless, S.A.U. {
Parque Tecnolégico de Andalucia, \‘9) D E KRA
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WireLess
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

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.

3 Agilent

a Mkrl -1.582 MHz

Ref @ dBm #Atten 10 dB -36.95 dB
#Peak 1R
Log Vi

: JaR
2 S
LgAv - e

vl 52 / T
oL /
£05; -y

FTun
SHED Tean e R S E

Start 2,398 006 GHz Stop 2.485 B0 GHz
#Res BW 180 kHz #BH 308 kHz Sweep 1.465 ms (1086 prs)

Verdict: PASS

Report No: (NIE)
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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

AT-

NC,

WiReELESS

a DEKRA company

2. HIGH FREQUENCY SECTION 2480 MHz (HOPPING OFFgehext plot.

4 Agilent

#Atten 10 dB

a Mkrl 3.859 MHz

-50.45 dB

iRk

]
-25.7

dBm
LaAy

Wl s2

53 FC

s

£fn
FTun

My,

Swp

Start 2.475 988 GHz
#Res BH 160 kHz

Verdict: PASS

3. LOW FREQUENCY SECTION (HOPPING ON). See nextplo

% Agilent

#YBH 3068 kHz

Stop 2.498 888 GHz

Sweep 1.465 ms (1000 pts)

Eet @ dEm

#Peak

ol
-27.3
dBm

LaPy

Wl 52
53 FC

£0£0:
FTun
Swp

#Atten 10 dB

a Mkrl —4.489 MHz
-39.31 dB

iR

IV

—

U

v

VAL

_— s

w

Start 2.399 808 GHz
#fes BH 180 kHz

Verdict: PASS

#YBH 380 kHz

Stop 2.405 @86 GHz
Sweep 1,465 ms (1OO6G pts)

D DEKRA

Report No: (NIE)
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AT4 wireless, S.A.U. {
Parque Tecnolégico de Andalucia, \‘97 D E KRA
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WireLess
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

4. HIGH FREQUENCY SECTION (HOPPING ON). See nexitpl

5 Agilent

a Mkrl 4790 MHz

Ref @ dBm #Atten 18 dB -5R.62 dB
#Feak iR

s \
. "
g% Eg wWﬂ. M

i MM B, A 7
0 Y

——
=

Swn
Start 2.475 006 GHz Stop 2.490 A0A GHz
#Res BH 108 kHz #YEH 300 kHz Sweep 1,465 ms (1008 pts)

Verdict: PASS

Measurement uncertainty (dB) <+0.78
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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 WireLess
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

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 (seexhelot).

- Agilent

Ref & dBm #Atten 18 dB

ol
-21.3
dBm

LA

V1 sz
33 FC

£
FTun
Svp

A

Start 30 MHz Stop 25.008 GHz
#Res BH 1688 kHz #BH 360 kHz Sweep 2,387 5 (8192 pts)

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

Report No: (NIE)
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AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, g D E KRA
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

WiReELESS

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

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

5 Agilent

Ref @ dBm #Atten 18 dB

Start 38 MHz Stop 25,800 GHz
#Res BH 168 kHz #\JBH 308 kHz Sweep 2.387 5 (8192 pts)_

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

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

E Agilent

Ref @ dBm #Atten 18 dB
#Peak

Start 30 MHz Stop 25.6@0 GHz
#Res BH 188 kHz #WBW 388 kHz Sweep 2.387 s (8192 pts)

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

Measurement uncertainty (dB) <+0.78
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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

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 coratcfiactor 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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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

Frequency range 30 MHz-1000 MHz.
Note: The spurious emissions below 1 GHz do noeddmn either the operating channel selected iEUiE.

Spurious signals closest to the limit

Spurious frequency Polarization Detector Emission Level Measurement
(MHz) (dBpV/m) Uncertainty (dB
272.985 Y Quasi-Peak 26.12 +388
364.019 H Quasi-Peak 25.62 +388
377.017 H Quasi-Peak 26.36 +3388
558.960 H Quasi-Peak 27.95 +3388
584.985 H Quasi-Peak 26.36 +3.88
610.981 H Quasi-Peak 31.59 +388
637.026 H Quasi-Peak 30.12 +388

Frequency range 1 GHz-25 GHz

The results in the next tables show the maximumsomed levels in the 1-25 GHz range including thetrieted
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
(GHz2) (dBuV/m) Uncertainty (dB
46.90
4.804250 v Peak . 487
Average 43.11
45.81
9.607750 v Peak 4487
Average 38.67
42.56
19.215330 v Peak ‘487
Average 39.57

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

2. CHANNEL: MIDDLE (2441 MHz).

AT

o

WiReELESS

a DEKRA company

D DEKRA

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB
45.80
4.879750 v Peak +4.87
Average 43.33
47.87
9.759750 v Peak ‘487
Average 42.37
43.01
19.519330 H Peak . 487
Average 39.48
3. CHANNEL: HIGHEST (2480 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBpV/m) Uncertainty (dB
58.73
2.483501 H Peak ‘487
Average 38.37
44.44
4.959750 v Peak +4.87
Average 42.02
47.90
9.919750 v Peak . 487
Average 42.87
41.79
19.839330 v Peak ‘487
Average 37.40
Verdict: PASS
Report No: (NIE)
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WIRELESS
www.atdwireless.com - C.I.F. A29 507 456 \pany

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

FREQUENCY RANGE 30 MHz-1000 MHz.

® REW 100 kHz

VBW 300 kH=z

Ref 70 dBuv/m Att 0 dB SWT 100 m=
70
—c0
_—
—50

gecids |
4

F-10

—-20

-30

Start 30 MHz 97 MHz/ Stop 1 GHz

(This plot is valid for all three channels).
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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

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 OdB = SWT 15 & ¥VBW 3 MHz Mode Auto Sweep
TOF
1 Frequency Sweep
H1 74.000 dBpv/m
70 dBpv/m
60 dBpv/m
HZ 54.000 dBpv/m
50 dBpv/m
. N " 1l
N "
. b e " W
VT
20 dBpv/m
10 dBpv/m
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 £0.00 dBpv/m RBW 1 MHz

Att OdB = SWT 15 ¥YBW 3MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 dBpvim

70 dBpv/m

80 dBpv/m

H2 54.000 dBpv/m

50 dBpr/m

O T e st

L L
g SEUU...

20 dBpv/m

10 dBpvV/m

0 depv/m

-10 dBpsfm

1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz

Note: The peak shown in the plot above the lingtthe 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

CHANNEL.: Highest (2480 MHz).

MultiView

Att

TDF

Spectrum

Ref Level 80.00 dBuv/m
OdB & SWT 1s

1 Frequency Sweep

70 dBpwm

H1 74.000 dBpi/m

AT4P B DEKRA

WireLess
a DEKRA company

RBW 1 MHz

VBW 3 MHz Mode Auto Swieep

60 dBpwym

50 dBpwym

H2 S4.000 ‘EIBuij

"

v/

20 dBpwym

10 dBpwm

0 dBpv/m:

-10 dBpvfm

1.0 GHz

30000 pts

200.0 MHz / 3.0 GH=z

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, ,4 U?

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

WiReELESS

al \ company

FREQUENCY RANGE 3 GHz to 18 GHz.

D DEKRA

Modulation: GFSK
CHANNEL: Lowest (2402 MHz).
MultivView Spectrum D
Ref Level 80.00 dBui,/m RBW 1 MHz
Att 0dB = SWT 1s = VBW 3MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 dBpv/m

70 dBpv/m

60 dBpv/m

50 dBpsm

HZ 54.000 dBpvym

40 dBpim

dBpvsm

10 dBp/m

0 dBpv/m

-10 dBpv/m

3.0 GHz

CHANNEL:

30000 pts 1.5 GHz/

Middle (2441 MHz).

Multiview

Spectrum 1

18.0 GHz

Ref Level 20.00 dBuv/m RBW 1 MHz
ALt
TOF

0OdB & SWT 15 » VBW 3MHz Mode Auto Sweep

1 Frequency Sweep

H1 74,000 dBp/m

70 dBpim

60 dBpm

H2 54.000 depvw/m

S0 depv/m

40 depvim

B/ m

10 dBpsym

0 depv/m:

-10 dBpiim

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

CHANNEL.: Highest (2480 MHz).

MultiView Spectrum | D

Ref Level £0.00 dBuv/m RBW 1 MHz
Att 0dE & SWT 1=z @ ¥VBW 3MHz Mode Auto Sweep
TOF

1 Frequency Sweep

HL 74.000 dBpv/m

70 dBpvim

60 dBpvim

HZ2 54.000 dBpvim

50 depyim

40 depyim

10 depsfm

0 depv/im

-10 dBpvy/m

3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz

Report No: (NIE)
50633RRF.001 Page 36 of 42 2016-12-15



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

FREQUENCY RANGE 18 GHz to 26 GHz.
Modulation: GFSK
CHANNEL: Lowest (2402 MHz).

= ALt
TOF

MultiView | Spectrum
Ref Level 80.00 dBuv/m

1 Frequency Sweep

AT

a DE

O

WiReELESS

RA company

D DEKRA

@ RBW 1 MHz
0dB ® SWT 15 ® VBW 3 MHz

Mode Auto Sweep

H1 74.000 dBpvymm

70 dBpv/m

60 dBpsm

Hz2 54.000

AR i

S0 dBpv/m

40 dBpim | I l I |W

30 dBpv/m

hoisth e sl

PP

il
e e

il

PTTRTII r— P

by

L "

el
-y il

o e Y

FTRPRTRE SO WY

PR

i g

20 dBpim

10 dBpv/m

0 dBpv/m

-10 dBpv/m

18.0 GHz

30000 pts

800.0 MHz/

26.0 GHz

CHANNEL: Middle (2441 MHz).

= Att
TOF

MultiView | Spectrum
Ref Level 20.00 dBLY/m

1 Frequency Sweep

@ RBW 1 MHz
OdB ® SWT 15 & VBW 3 MHz

Mode Auto Sweep

H1 74.000 dBpv/m

70 dBpvim

60 dBpv/m

Hz 54.000

AR T

S50 dBp/m

40 dBpim

30 dBpv/m

b b e
Lami

Py

OO TV 7Y vy
g it

20 dBpv/m:

10 dBpv/m

0 depvfm:

=10 dBpN /i

18.0 GHz

30000 pts

800.0 MHz/

26.0 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.: Highest (2480 MHz).

TOF
1 Frequency Sweep

MultiView -

Spectrum

Ref Level 50.00 dBuv/m
- Att

A T4

O

WireLesS

D DEKRA

@ RBW 1 MHz

OdB & SWT 1s ® VBW 3 MHz Mode Auto Sweep

H1 74.000 dBpvym

70 dBpvfm

&0 dBpvfm

50 dBpv/m

Hz 54000

[el=TNE

30 depv/m

40 dBpv/m | " w

W L T

20 depv/m

i b P oA I o
o xe

4 M

TSRy

N T

10 dBpvfm

0 depv/m

-10 dBpvfm:

18.0 GH=z

30000 pts

800.0 MHz/

26.0 GHz
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AT4 wireless, S.A.U. {

Parque Tecnolégico de Andalucia, @
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WinreLess
www.at4wireless.com - C.I.F. A29 507 456 a DE

DEKRA company

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

( MultiView Spectrum 1

D DEKRA

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

1 Frequency Sweep

H1 74.000 dBpv/m

70 dBpsfm

60 dBpv/

H2 54.000 dBp/m

S0 dBpv/m ‘ -

40 dBpvfm

™ N L il O ! -

30 dBpvm

20 dBpvfm

10 dBpvfm

0 dBpv/m

-10 dBpv/m

2.31 GHz 30000 pts 8.0 MHz/

CHANNEL: Middle

MultiView Spectrum

2.39 GHz

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

1 Frequency Sweep

H1 74.000 dBpvim

70 dBpwm

60 dBpvim

H2 54.000 depv/mr

50 dBpvim ‘

40 dBpv/m

30 dBpv/m

20 dBpvim

10 dBpvim

0 depv/m

-10 dBpvfm:

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
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