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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&tds- 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.................. Radio Transceiver
Identification of item tested

Trademark

Modelo y/o referencia tipo .................ccc.....t. . PVTTR2400-EMB (Module with integral antennas)
Model and /or type reference IKORE (Host equipment with integral antennas)
R11 (Host equipment with integral antennas)

Other identification of the product ..................  FCC ID: PVTTR2400-EMB
IC: 4166A-TR2400EMB

Final HW version ..........ccccccevcvcvcviicneeeee... PVTTR2400-EMB : 123662
IKORE: 123734C
R11 with integral antennas: 123704D

Final SW version ..........ccccccceccvvcvvciniencees.. PVTTR2400-EMB: V2.4.0
IKORE: V3.0.1
R11 with integral antennas: V3.0.1

CaracteristiCas .....ccueeeeeeevieeee e e

Features
SONCIHANTE ...t e © |IKUSI ELECTRONICA SL
Applicant Paseo Miramdn, 170, 20014, San Sebastian, Guip{SeaiN)
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.ccccocvevciiiviiiiiciivvceicecceeeeee.. IN COMPLIANCE
Summary
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Aprobado por (nombre / cargo y firma) .......... A, Llamas Firmado digitalmente por

Approved by (name / position & signature) RF Lab. ManagelALEJANDRO LLAMAS ?ﬁfﬁ:ﬁ?ﬁ%ﬁ%&gfﬁmuEZ
RODRIGUEZ Eaha;

Fecha de realizacion ...............cccccocvvvceeeeel. 2017-07-17
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Competences and guarantees

DEKRA Testing and Certification is a testing labtorg accredited by the National Accreditation Bo@NAC -
Entidad Nacional de Acreditacion), to perform tbst$ indicated in the Certificate No. 51/LE 147.

DEKRA Testing and Certification is a laboratory v measurement facility in compliance with theuisgments of
Section 2.948 of the FCC rules and has been add#get tlist of facilities whose measurements datahei accepted
in conjuction with applications for Certificationnder Parts 15 or 18 of the Commission's Rules. dRagjion
Number: 720267.

DEKRA Testing and Certification is a laboratory lwia measurement site in compliance with the remqeérgs of
RSS 212, Issue 1 (Provisional) and has been aduldtlet list of filed sites of the Canadian Certifioa and
Engineering Bureau. Reference File Number: ISEDI462.

In order to assure the traceability to other naticand international laboratories, DEKRA Testingl &ertification
has a calibration and maintenance program for @asarement equipment.

the measurements and the tests performed to timeuteler test on the date and under the condititaiedson the
report and, it is based on the knowledge and teahffiacilities available at DEKRA Testing and Chcttion at the
time of performance of the test.

DEKRA Testing and Certification is liable to thaetlt for the maintenance of the confidentialityadifinformation
related to the item under test and the resultbetdst.

The results presented in this Test Report apply tinthe particular item under test establishethis 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 DEKRA Testing and Certification.

General conditions

1. This report is only referred to the item thas adergone 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 frteproduction can be made without previous emithermission of
DEKRA Testing and Certification.

4. This test report cannot be used partially dulhfor publicity and/or promotional purposes watlt previous written
permission of DEKRA Testing and Certification ahe Accreditation Bodies.
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Uncertainty
Uncertainty (factor k=2) was calculated accordimghte DEKRA Testing and Certification internal dogent PODTO000.

Usage of samples

Samples undergoing test have been selectethéylient

Sample S/01 is composed of the following elements:
Control N° Description Model Serial N°© Date of reception

52481B/015 Radio module 2.4GHz with  pyTTR2400-MCX 01-17 2017-02-07
antenna connectors

Auxiliary elements used with samples S/01:

Control N° Description Serial N°© Date of reception

52481B/002 Transceiver R11 with R11 01170187 2017-01-31
external antenna connector

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

All conducted tests indicated in appendix A.

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

52481B/003 Crane remote controller with IKORE 01170185 2017-01-31
integral antenna

1. Sample S/02 has undergone following test(s).
Radiated tests for IKORE model indicated in apperdi

Sample S/03 is composed of the following elements:

Control N° Description Model SEHEIRNS Date of reception
52481B/001 Receiver for industrial R11 01170185 2017-01-31
application with integral
antennas

1. Sample S/03 has undergone following test(s).
Radiated tests for R11 model with integral antenndisated in appendix A.
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Test sample description

D DEKRA

PVTTR2400-EMB: Radio module in the 2.4 GHz bandhwiiternal antenna, included in a host for the comication

between two or more hosts.

IKORE: The test sample consists of a Handheld fortrol crane applications. Include Stop button,hpbsttons, led
indicators, EEPROM for configuration and commerbiatteries.

R11 with integral antennas: The test sample cansi$ta receiver for industrial application with Higital output
(11manoeuvres / 1 safety / 1 start-klaxon). 2 Relayserial circuit mode with forced mechanics guitulti voltage

power supply (48-230Vac).

Identification of the client

IKUSI ELECTRONICA SL

Paseo Miramon, 170, 20014, San Sebastian, Guip{S&valN).

Testing period

The performed test started on 2017-01-31 and #uigin 2017-03-16
The tests have been performed at DEKRA TestingGartification

Environmental conditions

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

Temperature Min. :_15 °C
Max. = 35°C
Relative humidity . 220 %
Shielding effectiveness > 100 dB
Electric insulation >101Q
Reference resistance to earth <1Q
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In the semianechoic chamber, the following limitsrgvnot exceeded during the test.

Min. = 15°C

Temperature Max. = 35 °C
N0

Relative humidity m;]x :235/3/0

Min. = 860 mbar

Air pressure 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 tesbt 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, thesoly 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 >101kKQ
Reference resistance to earth <1Q

Remarks and comments

1: Tests have been performed by the technical peedoCarlos Alberto Contreras, Pedro Parada & IBer®ostigo.

2: Used instrumentation:

Conducted Measurements

Last Cal. date  Cal. due date
1. Spectrum analyser Agilent E4440A 2015/10 2017/10
2. AC power supply ELGAR CS-AC35(351SL) 2016/05 2056

Report No: (NIE)
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Radiated Measurements

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

1. 200STP N.A. N.A.
2. BiconicalLog antenna ETS LINDGREN 3142E 2014/03 2017/03
3. Multi Device Controller EMCO 2090 N.A. N.A.
Double-ridge Guide Horn antenna 1-18 GHz
4 SCHWARZBECK BBHA 9120 D 2016/11 2019711
Broadband Horn antenna 18-40 GHz
S SCHWARZBECK BBHA 9170 2017/03 2020/03
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
Fall s : F
NOt MEASUIEd ......eeviiiieee it : N/M
1. — Proprietary radio
FCC PART 15 PARAGRAPH / RSS-247 VERDICT
NA| P | F [NM
FCC 15.247 Subclause (a) (1) / RSS-247 Clause2y.1 (20 dB Bandwidthad Carrie 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 Claudg4) Time of occupancy (Dwell P
Time)
FCC 15.247 Subclause (b) / RSS-247 Clause 5.4 (2) axirhuim 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 EmiBsnitations radiated P
(Transmitter)
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Appendix A — Test result
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INDEX
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FCC Section 15.247 Subclause (b) / RSS-247 Clads@h Maximum peak output power and antenna gain............... 20

FCC Section 15.247 Subclause (d) / RSS-247 ChugsdBand-edge compliance of conducted emissioranéhitter).....23
FCC Section 15.247 Subclause (d) / RSS-247 Clagsd&mission limitations conducted (Transmitter)............cc.eeeeeee.. 26

FCC Section 15.247 Subclause (d) / RSS-247 ClaisErhission limitations radiated (Transmitter)...........ccccooeeeeieennees 28
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TEST CONDITIONS

PVTTR2400-EMB:

Power supply (V):
Vnominal = 3.3 Vdc

Type of power supply = DC voltage from an auxiliaguipment “IKORE” or “R11".
Type of antenna: Integral antenna

Declared Gain for antenna (maximum) = O dBi (in&k@ntenna)

IKORE:

Power supply (V):
Vnominal = 6 Vdc

Type of power supply = External power supply (Bafte
Type of antenna: Integral antenna

Declared Gain for antennas (maximum) = 0 dBi (irdégntenna)

R11:

Power supply (V):
Vnominal = 115 Vac

Type of power supply = AC mains.
Type of antenna: Integral antenna.

Declared Gain for antennas (maximum) = 0 dBi (irdégntenna)

Note: The device has two diversity antennas buy @me antenna active at any moment in time. Thereoi
simultaneous transmission over both antennas.

TEST FREQUENCIES:

Lowest channel: 2405 MHz

Middle channel: 2445 MHz

Highest channel: 2475 MHz

Report No: (NIE)
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CONDUCTED MEASUREMENTS

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

SPECTRUM
EUT ANALYZER

The AC supply voltage is applied using an extecadibrated power supply.

RADIATED MEASUREMENTS

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

3 m for the frequency range 30 MHz-1000 MHz (30 MHI00 MHz Bilog antenna) and at a distance of 1m fo
the frequency range 1 GHz-25 GHz (1 GHz-18 GHz Dmuirdge horn antenna and 18 GHz-40 GHz horn
antenna).

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

The equipment under test was set up on a non-ctimdymatform above the ground plane and the sdanaand
orientation was varied to find the maximum radiagedssion.

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

Measurements were made in both horizontal andcadplanes of polarization.

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

ANECHOIC CHAMBER
Measuring 360°Rotating
Antenna Table
‘ ‘ | 3 mdistance
1%
AntennaMast

| (Antennaheight variation: 1-4 m)

Spectrum analyser

Shielded Control RoomFor

Radiated Measurements

Radiated measurements setup f > 1 GHz

D DEKRA

Preamplifier

M

VWWWWWAWWWWWWWWWAWWAWY

Horn antenna
EUT

x 2 B
1 m distance

Spectrum
analyser

Shielded control room for
radiated measurements
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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 chaanger frequencies separated by a minimum dfi25

or the 20 dB bandwidth of the hopping channel, Weier is greater. Alternatively, frequency hopping
systems operating in the 2400-2483.5 MHz band meaye thopping channel carrier frequencies that are
separated by 25 kHz or two-thirds of the 20 dB kadth of the hopping channel, whichever is greater,
provided the systems operate with an output powagreater than 125 mW.

RESULTS
(See next plots)

Lowest frequency| Middle frequency| Highest frequency
2405 MHz 2445 MHz 2475 MHz
20 dB Spectrum bandwidth (kHz 2315 2574 2578
Measurement uncertainty (kHz) <+5.00

Report No: (NIE)
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20 dB BANDWIDTH. Lowest Channel: 2405 MHz.

D DEKRA

## Agilent

Ref 38 dBEm Atten 30 dB

#Paak

L
1%9 jwﬂ—%%

T

Nl

LaRy

M1 52

Center 2.485 ABO GHz
#Res BW 51 kHz #\BW 156 kHz

Occupied Bandwidth
2.2535 MHz

Transmit Freq Error  -35.715 kHz
% dB Bandwuidth 2.315 MHz

Span 5 MHz
Sweepn 1.865 ms (1006 pts)

Occ BH % Pwr 99.08 ¥
®x dB -20.00 dB

20 dB BANDWIDTH Middle Channel: 2445 MHz.

5 Agilent

Ref 38 dBm Atten 38 dB

#Peak

RN

LaAy

M1 52

Center 2.445 BB GHz
#Res BW 51 kHz #BW 156 kHz

Occupied Bandwidth
2.3914 MHz

Transmit Freq Error  -35.403 kHz
% dB Bandwidth 2574 MHz

Span 5 MHz
Sweep 1.865 ms (1000 pts)

Occ BH % Pwr 99.08 %
®x dB -20.80 dB
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20 dB BANDWIDTH

5 Agilent

Ref 38 dBm

Highest Channel: 2475 MHz.

Atten 30 4B

D DEKRA

#Peak

hﬂﬁp;nwmfkathﬂﬂm

h\“u“"‘m

e e

LaAy

M1 52

Center 2.475 608 GHz
#Res BH 51 kHz

#EH 158 kHz

Occupied Bandwidth
2.4383 MHz

Transmit Freq Error

¥ dB Bandwidth

-25.452 kHz
2,978 MHz

Span 5 MHz
Sweep 1,865 ms (1000 pts)

Occ BH % Pwr 99.08 %
% dB -20.68 dB

Carrier frequency separation

Agllent

& Mkrl 5.01 MHz

Ref 38 dBm #MAtten 368 dB 0.34 dB
#Psak
Log
16
dB/ " ,,_Q\
P Pnntte' P S

AVARY
V Y

VNN

LgAy

V1 sz

33 FC

£0f
FTun

Swp

Start 2.428 88 GHz
#Res BH 1.5 MHz

#YBH 1.5 MH=z

Stop 2.460 B0 GHz
Sweep 1066 ms (1600 prs)

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

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

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

RESULTS

The number of hopping channels is 15 (see nex}.plot

4 Agilent

Ref 38 dBEm #Atten 30 dB
#Peak

Log
14

oo I T I N e B B s W e e

ANAIATATRVATARINRIRIAAIRRIR
e |f
/

V1 52
53 FC
AA
£t
FTun
Swp

Start 2.400 80 GHz Stop 2.480 08 GHz
#Res BH 1.5 MHz #JBH 1.5 MHz Sweep 1.A6E6 ms (1088 pts)

Number of hopping frequencies: 15

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 sbalbbe greater than 0.4 seconds (400 ms) withierig
of 0.4 seconds multiplied by the number of hoppaihgnnels employed = 0.4 x 15= 6 seconds.

RESULTS

- Tx- time per hop = 1.601 ms (see next plot).

% Agilent

a Mkrl  1.681 ms
Ref 38 dBEm #Atten 30 dB @34 B
#Peaak
Log
16
dB/
Offst
18
dB

[y
A
[y

1F¢'
{

LaPfy

V1 52
53 WC
AA
£t
FTun

Center 2.445 608 GHz Span B Hz
Res BH 1 MHz #/BH 3 MHz Sweep 3064 ms (1080 pts)
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- Number of hops over a period of 4 seconds = 3risz&eplot).

# Agilent

Ref 38 dBm #Atten 38 dB

D DEKRA

#Peak

dB/
Offst

18
dB

LaAy

W1 352

$3 Us
AA | . l

£t WWW WWM WWW «wJme

FTun

Center 2.445 BO8 GHz
Res BW 1 MHz #/BH 3 MHz

Span @ Hz

Sweep 4 5 (1088 pts)

Number of hops in the period specified in the regients = (3 hops) x (6 s/ 4 s) = 4.5 hops.

Averaging time of occupancy = 1.601 ms x 4.5 hof#s2645 ms per 6 seconds.

Measurement uncertainty (%)

<+0.01

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

SPECIFICATION

For frequency hopping systems operating in the 248B.5 MHz band employing at least 75 hopping
channels: 1 watt (30 dBm). For all other frequehopping systems in the 2400-2483.5 MHz band: 0.125
watts (20.97 dBm).

The e.i.r.p. shall not exceed 0.5 W (27 dBhthe hopset uses less than 75 hopping chariR&IS-247).

MAXIMUM OUTPUT POWER. See next plots.
Declared maximum antenna gain: 0 dBi (integral ramg

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

Lowest frequency Middle frequency| Highest frequency
2405 MHz 2445 MHz 2475 MHz
Maximum peak power (dBm) 20.75 19.49 12.49
Maximum EIRP power (dBm) 20.75 19.49 12.49
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
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PEAK OUTPUT POWER (CONDUCTED).
Lowest Channel: 2405 MHz.

#2 Agilent

Mkrl 2.484 418 GHz

Ref 36 dBm #Atten 30 dB 20,75 dBm
#Peak

dB/
Offst 7 N

l.rr"

LaAy

V1 352
53 FC
RA
£0f
FTun
Swp

Center 2.485 BBA GHz Span 12.5 MHz
#Res BH 3 MHz YEW 3 MHz Sweep 1066 ms (1068 pts)

Middle Channel: 2445 MHz.

3 Agilent

Mkrl 2,444 343 GHz
Ref 30 dBm #Atten 30 dB 19.49 dBm
#Pealk
Log
dB/ T
s -~ =
dB e "

O

LaAy

V1 32
53 FC
AA
£if
FTun
Swp

Center 2.445 888 GHz Span 12.5 MHz
#Res BH 3 MHz VEH 3 MHz Sweep 1066 ms (1000 grs)
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Highest Channel: 2475 MHz.

% Agilent

Mkrl 2.474 368 GHz

Ref 38 dBm #Atten 30 dB 12.49 dBm
#Peak

: i RN
d RN
" e s

VI 352

53 FC
AA

£
FTun

Swp

Center 2,475 086 GHz Span 12.5 MHz

#Res BW 3 MHz YBH 3 MHz Sweep 1BGG ms (1000 pts)
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B DEKRA

FCC Section 15.247 Subclause (d) / RSS-247 Clagse. Band-edge compliance of conducted emissions

SPECIFICATION

(Transmitter)

Emissions outside the frequency band in whichnkenitional radiator is operating shall be at I€8&tB below the

highest level of the desired power.

RESULTS:

1. LOW FREQUENCY SECTION 2405 MHz (HOPPING OFF)eS®xt plot.

3 Agilent

Ref 38 dBm
#Peak

#Htten 30 JB

a Mkrl 4.721 MHz
48.67 dB

Start 2.330 989 GHz
#Res BW 108 kHz

#WBW 308 kHz

Verdict: PASS

Stop 2,408 209 GHz
Sweep 1,798 ms (1006 pts)
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2. HIGH FREQUENCY SECTION 2475 MHz (HOPPING OFFgehext plot.

# Agilent

Ref 38

dBm

#Htten 30 JB

a Mkrl 9.169 MHz

D DEKRA

-48.79 dB

#Peak

m/
\

i

=0

™ 7
Y

Vo

m/\ Iﬁ\f \‘lwr'w‘\vf

w

Start 2,478 909 GHz
#Res BW 108 kHz

Verdict: PASS

#WBW 308 kHz

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

Stop 2.499 888 GHz

Sweep 1,931 ms (1086 prs)

# Agilent

Ref 38 dBm

#Peaak

#Atten 30 dB

a Mkrl 4,885 MHz

48.62 dB

A

oY

N

Wﬂl.

1

Y

Start 2.390 088 GHz

#Res BHW 100 kHz

Verdict: PASS

#VBH 300 kHz

Stop 2.410 888 GHz
Sweep 1.931 ms (1888 pts)
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4. HIGH FREQUENCY SECTION (HOPPING ON). See nexitpl

# Agilent

a Mkrl 8.789 MHz

Ref 308 dBm #Atten 30 dB -5B.43 4B
#Peak

iR

1 M, 1,

. A
Swp A WL LA oW oo
Start 2.470 608 GHz Stop 2.490 008 GHz
#Res BH 180 kHz #BW 308 kHz Sweep 1,931 ms (1006 prsy

Verdict: PASS

Measurement uncertainty (dB) <+2.03
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FCC Section 15.247 Subclause (d) / RSS-247 Clause &Emission limitations conducted (Transmitter)

SPECIFICATION

In any 100 kHz bandwidths outside the frequencydbarwhich the intentional radiator is operatirge 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 highestl of the desired power.

RESULTS:

1. LOWEST CHANNEL (2405 MHz): 30 MHz-25 GHz (seexhelot).

3 Agilent

Ref 36 dBm #Atten 30 dB
#Peak

FTun
Swp

A

Start 38 MHz Stop 25,8008 GHz
#Res BH 180 kHz #WBW 308 kHz Sweep 2.387 5 (8192 pts)

Note: The peak above the limit is the carrier fesay.
Verdict: PASS
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2. MIDDLE CHANNEL (2445 MHz): 30 MHz-25 GHz (see xteplot).

2. Agilent

D DEKRA

Ref 38 dBm #fAtten 30 dB

#Peak

FTun
Swp

Start 30 MHz

#Res BH 100 kHz #WEBH 300 kHz

Note: The peak above the limits is the carrierdieatpy.
Verdict: PASS

3. HIGH CHANNEL (2475 MHz): 30 MHz-25 GHz (see ngatot).

# Agilent

Stop 25.800 GHz
Sweep 2,387 5 (8192 pts)

Ref 38 dBm #Atten 30 4B

#Peak

FTun
Swp

Start 30 MHz

#Res BH 100 kHz #/BH 300 kHz

Note: The peak above the limits is the carrierdieatpy.
Verdict: PASS

Stop 25.806 GHz
Sweep 2,387 5 (8192 pts)

Measurement uncertainty (dB)

<+2.03
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D DEKRA

FCC Section 15.247 Subclause (d) / RSS-247 Clause Emission limitations radiated (Transmitter)
SPECIFICATION

Radiated emissions which fall in the restricteddsaas defined in §15.205(a), must also comply Whighradiated
emission limits specified in §15.209(a) (see 815(2JRSS-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 asetiaan measurements employing CISPR quasi-peastdete
except for the frequency bands 9-90 kHz, 110-499 &ktd above 1000 MHz. Radiated emission limithésé
three bands are based on measurements employangeage detector.

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

RSS-247 Attenuation below the general field strength tsxspecified 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 tbthe maximum radiated emission.

Measurements were made in both horizontal andcadlanes of polarization.

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

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

Note: The device has two diversity antennas, beretis no simultaneous transmission over both aaten
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1. IKORE (Worst case: Antenna 1)

Frequency range 30 MHz-1000 MHz.
Note: The spurious emissions below 1 GHz do noedédmn the operating channel.

No radiated spurious signals were detected atless20 dB respect to the limit for all the opergtchannels.

Frequency range 1 GHz-25 GHz

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

1. CHANNEL: LOWEST (2405 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB
2 38967 H Peak 56.47 +4.87
AVG 48.16 +4.87
4.81075 v Peak 56.53 +4.87
AVG 50.96 +4.87
7.21625 Vv Peak 45.90 +4.87
962175 v Peak 58.43 +4.87
AVG 52.35 +4.87

2. CHANNEL: MIDDLE (2445 MHz).

Spurious frequency Polarization Detector Emission Level Measurement

(GHz) (dBpV/m) Uncertainty (dB
2.37796 Y, Peak 48.33 +4.87
2.49508 Y, Peak 50.95 +4.87
4.89075 ’ Peak 58.95 +4.87
AVG 53.37 +4.87
7.33325 v Peak 51.95 +4.87
978175 v Peak 59.14 +4.87
AVG 53.03 +4.87
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3. CHANNEL: HIGHEST (2475 MHz).

D DE

KRA

Spurious frequency Polarization Detector Emission Level Measurement
(GH2) (dBuV/m) Uncertainty (dB
2 48353 H Peak 56.91 + 4.87
AVG 48.36 + 4.87
4.95075 v Peak 56.34 +4.87
AVG 51.07 +4.87
7.42625 Vv Peak 48.18 +4.87
9.90175 Vv Peak 51.35 +4.87
Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.

RBW 100 KkHz
VBW 300 kHz

D DEKRA

Ref 70 dBpv/m Attt 0 dB SWT 100 ms
70
Fa0
_
~50

ggeds |
4

F30

F20

F-10

F-20

=30

Start 30 MHz

(This plot is valid for all three channels).

97 MHz/

Stop 1 GHz
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FREQUENCY RANGE 1 GHz to 3 GHz.
CHANNEL: Lowest (2405 MHz).

D DEKRA

TDF

H1 74.000 dBpvmm

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

70 dBpvfm

60 dBpv/m

H2 54.000 dBp/m

i’

o
0 dBpvym

20 dBp/m

10 dBpvfm

O dBpvm

-10 dBp/m

1.0 GHz 30000 pts 200.0 MHz /
Note: The peak shown in the plot above the lingtéhe carrier frequency.

CHANNEL: Middle (2445 MHz).

MultiView Spectrum
Ref Level 20.00 dBuv/m RBW 1 MHz

3.0 GHz

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

1 Frequency Sweep

H1 74.000 depn/mm

70 dBpiim

60 dBp/m

HZ2 54.000 depv/m \

50 dBpv/m

WMW

T
| {/

, — o A o oL "
g Eﬁuwm

20 dBpvfm

10 dBpi/m

0 dB vy

-10 dBpvim

1.0 GHz . 30000 pts L . . 200.0 MHz/
Note: The peak shown in the plot above the lingtéhe carrier frequency.

3.0 GHz
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CHANNEL: Highest (2475 MHz).

MultiView

Spectrum

Ref Level 80.00 dBuv/m
Att
TOF

1 Frequency Sweep

OdB & SWT 13

RBW 1 MHz

¥BW 3 MHz Mode Auto Sweep

70 dBpsf

H1 74.000 deps/m

60 dBpY/ i

H2 S54.000

dBpvfm

50 dBpv/m '

J

G

o

L

20 dBpv/mi

10 dBpvfm

0 dBpv/m

-10 dBpv/m

1.0 GH=z

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

30000 pts

200.0 MHz/

3.0 GHz
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FREQUENCY RANGE 3 GHz to 18 GHz.
CHANNEL: Lowest (2405 MHz).

TOF

MultiView Spectrum
Ref Level 80.00 dBuv/m
Att

DdB = SWT 1s

1 Frequency Sweep

D DEKRA

RBW 1 MHz
VBW 3 MHz

Mode Auto Sweep

70 depwim

H1 74.000 dBpv/m

60 dBpw/m

S0 dBpyim

Hz S4.000

AR

40 dBpwim

-

10 dBpv/m

O dBpsim

-10 dBpvfm

3.0 GHz

CHANNEL: Middle (2445 MHz).

Multiview

Spectrum

Ref Level £0.00 dBpuv/m
Att
TOF

OdB = SWT 1

1 Frequency Sweep

30000 pts

1.5 GHz/

18.0 GHz

RBW 1 MHz
VBW 3 MHz

Mode Auto Sweep

70 dBpyim

H1 74.000 dBpv/m

60 dBpv/m

50 depyim

H2 54.000

dBpfm

40 dBpv/m

g ————

Busm

10 dBpsifm

0 depv/im

-10 dBpvfm

3.0 GHz

30000 pts

1.5 GHz/

18.0 GHz
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CHANNEL: Highest (2475 MHz).

MultiView

Spectrum

Ref Level 80.00 dBLv/m
Att
TOF

0dB & SWT 1s

1 Frequency Sweep

70 dBpvim

RBW 1 MHz
VBW 3 MHz

Mode Auto Sweep

HL 74.000 dBpv/m

60 dBpsm

50 dBpv/m

Hz S4.000

B

40 dBpsm

Lol
"

Buwim

10 depsfim

0 dBpsfm

-10 dBpvym

3.0 GHz

30000 pts

1.5 GHz/

18.0 GHz
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FREQUENCY RANGE 18 GHz to 26 GHz.
CHANNEL: Lowest (2405 MHz).

MultiView ©| Spectrum E]
Ref Level 80.00 dBuv/m & RBY 1 MHz

@ Att O0de ® SWT 15 ® VBW 3 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

H2 74.000 dBp/m

70 dppvm

60 dBpw/m

H1 54.000 dBpv/m

S0 dBpvm

40 dBpvfm '| | W

30 dBpv/m:
el " Py I PN PP M
il i e . L Wu - o T N __,,M“W*Mﬂn
! e el

20 dppvm

10 dBpvfm

0 dBpw/m:

-10 dBpvfm

18.0 GHz 30000 pts 800.0 MHz/

26.0 GHz

CHANNEL: Middle (2445 MHz).

MultiView | Spectrum

Ref Level 80.00 dBpv/m @ RBW 1 MHz

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

1 Frequency Sweep

H2 74.000 depiym

70 dBpv/m

60 dBpv/m:

H1 54.000 dBpv/m

S0 dBpsm

40 dBpsm

30 dBpvim | ———— - —
T S | g B o N s N

20 depv/m

10 dBpwim

0 depv/m:

-10 dBpyim

18.0 GHz 30000 pts 800.0 MHz/ 26.0 GHz
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CHANNEL: Highest (2475 MHz).

MultiView | Spectrum
Ref Level 20.00 dBuv/m @ RBW 1 MHz
® ALt 0dB ® SWT 1z ® VBW 3MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H2 74.000 dBpv/m

70 dBpw/m

60 dBpwym

H1 S54.000 dBpv/m

S50 dBpssm

40 dipsm | ' 'M

20 dBpwym
L ” L . L i b o bl |
bbb WPPP AR WL W b e Dt ot Neupaidriiiupan Pt

20 dbpvym

10 dBpym

0 dBpvim

-10 dBpv/m

18.0 GHz 30000 pts 800.0 MHz/ 26.0 GHz
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FREQUENCY RANGE 2.31 GHz to 2.39 GHz. (RESTRICTED B\ND)
CHANNEL: Lowest

MultiView

ALt
TDF

Spectrum

Ref Level 20.00 dBuv/m

OdB » SWT 1s

1 Frequency Sweep

70 dBpv/m:

D DEKRA

RBW 1 MHz

VBW 3 MHz Mode Auto Sweep

H1 74.000 dBpvym

60 dBpw/m

S0 dBpym

H2 54.000

‘dBqum

40 dBpvm

" "

30 dBpwm

20 dppvym

10 dBpvfm

0 dBpv/m

-10 dBpvsm

2.31 GHz

CHANNEL: Middle

MultiView

TDF

Spectrum

Ref Level 80.00 dBuv/m
Att

0dB SWT 1=

1 Frequency Sweep

30000 pts

8.0 MHz/

2.39 GHz

RBW 1 MHz

VBW 3 MHz Mode Auto Sweep

H1 74.000 dBpvm

70 dBpvm

60 dBpm

S0 dBpym

H2 54.000

AR

30 dppvym

20 depvym

10 dBpvfm

0 dBpv/m

-10 dBpv/m

1.31 GHz

30000 pts

108.0 MHz/

2.39 GHz
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CHANNEL:

MultiView

Att

TOF

Highest

Spectrum

Ref Level 20.00 dBuv/m
0 dB SWT 1=

1 Frequency Sweep

70 dBpV/m

H1 74.000 dBpw/m

RBW 1 MHz
VBW 3 MHz

Mode Auto Sweep

60 dBpv/m

S50 dBpv/m

HZ 54,000 dB

40 dBpv/m

NS VS VY VPO A FO VU PRV VAU VTR FVIRrOApoN

| a

30 dBpvm

20 dBpv/m

10 dBpfm

0 dBpvfm

-10 dBpvfm

2.31 GHz

30000 pts

8.0 MHz/

2.39 GHz
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FREQUENCY RANGE 2.4835 GHz to 2.5 GHz. (RESTRICTEDBAND)
CHANNEL: Lowest

MultiView Spectrum D

Ref Level 20.00 dBpv/m RBW 1 MHz
Att 0de = SWT 1s @ VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 dBpv/mi

70 dBpim

60 dBpvfm

HZ 54,000 dBvm

S0 dBpsm |

40 dBpifm

ARRTRFARRRE ’ CTRIARRRIRY R PN R Y o PrT— "

30 dBpsm

20 dBpiyfm

10 dBuvm

O dBpsfm

-10 deps/fm

2.4835 GHz 30000 pts 1.65 MHz/ 2.5 GHz

CHANNEL: Middle

MultiView | Spectrum D

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

1 Frequency Sweep

H1 74,000 dBpv/m

70 dBpvm

60 dBpvwim

H2 54,000 depv/mr

30 dBpvim

20 dBpv/m

10 dBpssm

O dBpyimn

-10 dBpsm

2.4835 GHz 30000 pts 1.65 MHz/ 2.5 GHz
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CHANNEL:

MultivView

Att
TDF

Highest

Spectrum

Ref Level 80.00 dBuv/m
0 dB SWT 1=

1 Frequency Sweep

70 dBpifm

RBW 1 MHz

VBW 3 MHz Mode Auto Sweep

H1 74.000 dBpv/m

dBuv/m

TPRORTI IV o PPt
H2 54.000

40 dBpvym

30 dBpvym

20 dBpifm

10 dBpfm:

0 dBpvfm

-10 depv/fm:

2.4835 GHz

30000 pts

2.5 GHz
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2. R11 with integral antennas (Worst case: Antenné)

Frequency range 30 MHz-1000 MHz.
Note: The spurious emissions below 1 GHz do noedédmn the operating channel.

Spurious levels operating (radiated) closest tat.lim

D DE

KRA

Spurious frequency Polarization Detector Emission Level Measurement

(MH2z) (dBuV/m) Uncertainty (dB
30.58200 \% Quasi-Peak 30.36 +3.88
91.20700 H Quasi-Peak 23.56 +3.88
101.78000 Vv Quasi-Peak 24.99 +3.88
111.18900 \Y Quasi-Peak 28.70 + 3.88
128.64900 \Y Quasi-Peak 25.40 +3.88
288.02000 H Quasi-Peak 22.10 +3.88
334.58000 V Quasi-Peak 27.78 +3.88
431.96800 V Quasi-Peak 31.03 +3.88

Frequency range 1 GHz-25 GHz

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

1. CHANNEL: LOWEST (2405 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(GHz2) (dBuV/m) Uncertainty (dB
2 38938 ’ Peak 58.50 +4.87
AVG 51.33 +4.87
4.80875 v Peak 59.41 +4.87
AVG 53.80 +4.87
7.21625 Vv Peak 51.68 +4.87
961825 v Peak 60.61 +4.87
AVG 52.85 +4.87
12.02225 Vv Peak 48.93 +4.87
16.83825 Vv Peak 52.31 +4.87
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2. CHANNEL: MIDDLE (2445 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(GH2z) (dBuV/m) Uncertainty (dB
4.89125 v Peak 61.03 +4.87
AVG 53.89 +4.87
7.33325 Vv Peak 53.49 +4.87
978175 v Peak 54.21 +4.87
AVG 48.45 +4.87

3. CHANNEL: HIGHEST (2475 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB
5 48351 ’ Peak 62.50 +4.87
AVG 53.89 +4.87
4.95075 v Peak 59.75 +4.87
AVG 53.92 +4.87
7.42625 Vv Peak 51.89 +4.87
9.90225 v Peak 54.46 +4.87
AVG 46.84 +4.87
14.84775 v Peak 54.36 +4.87
AVG 42.87 +4.87

Verdict: PASS

Report No: (NIE)
52481RRF.005 Page 43 of 54 2017-07-17



DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia,
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.ILF. A29 507 456

FREQUENCY RANGE 30 MHz-1000 MHz.

<|r
H
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Ref 70 dBpvV,/m
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dB
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VBW 10 MHz
SWT 65 ms

D DEKRA

70

—60

10

--10

F-20
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(This plot is valid for all three channels).

97 WMHz/

Step 1 GHz
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FREQUENCY RANGE 1 GHz to 3 GHz.
CHANNEL: Lowest (2405 MHz).

MultivView

Spectrum

Ref Level £0.00 dBuv,/m
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TOF
1 Frequency Sweep

O0dB & SWT 1s

70 dBpvm

H1 74.000 dBpvfr

RBW 1 MHz
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Note: The peak shown in the plot above the lingtéhe carrier frequency.

CHANNEL: Middle (2445 MHz).

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

3.0 GHz
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CHANNEL: Highest (2475 MHz).

1 Frequency Sweep

MultiView Spectrum

Ref Level 20.00 dBuv/m RBW 1 MHz

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

H1 74.000 depn/mm
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Note: The peak shown in the plot above the lingtthe carrier frequency.

3.0 GHz
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FREQUENCY RANGE 3 GHz to 18 GHz.
CHANNEL: Lowest (2405 MHz).

MultiView Spectrum

Ref Level 80.00 dBuv/m RBW 1 MHz
Att 0dB & SWT 1s & VBW 3MHz Mode Auto Sweep
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1 Frequency Sweep
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CHANNEL: Middle (2445 MHz).

MultiView Spectrum 1
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CHANNEL: Highest (2475 MHz).

Multiview

Spectrum
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FREQUENCY RANGE 18 GHz to 26 GHz.
CHANNEL: Lowest (2405 MHz).

MultiView | Spectrum
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CHANNEL: Middle (2445 MHz).

MultiView | Spectrum
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Report No: (NIE)

52481RRF.005 Page 49 of 54 2017-07-17



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia,

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

C.ILF. A29 507 456

CHANNEL: Highest (2475 MHz).

Multiview :I Spectrum
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FREQUENCY RANGE 2.31 GHz to 2.39 GHz. (RESTRICTED B\ND)
CHANNEL: Lowest

MultiView | Spectrum D
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CHANNEL: Highest
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FREQUENCY RANGE 2.4835 GHz to 2.5 GHz. (RESTRICTEDBAND)
CHANNEL: Lowest

MultiView Spectrum | D
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CHANNEL: Middle
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CHANNEL: Highest

MultiView Spectrum | [:]
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