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

C.I.LF. A29 507 456

FCC LISTED, REGISTRATION

W
\“\‘\\\I//“/"/

8 -, Informe de ensayo n°:
BT :

N E C NUMBER: 720267 Test report No:
ey ISED LISTED REGISTRATION _

s EONCS ALY 008 NUMBER 4621A-2 NIE: 51670RRF.001

N° 51/LE147

Test report

REFERENCE STANDARD:
USA FCC Part 15.225 and Part 15.209 & CANADA RS$®-2

Identificacion del objeto ensayado............cc....: Edge Computing Gateway
Identification of item tested

Marca ........ccceiiiiiiiiiiseseee .. EC3331
Trademark
Modelo y/o referencia tipo .........cccccccvvvvemmenes. - EC3331
Model and /or type reference
Other identification of the product ................... . FCC ID: QQD-EC3331
IC: 5248S-EC3331
Final HW version ..........ccccccevvveviiiiimeceeee s 1.0
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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#et tlist of facilities whose measurements datahei accepted
in conjuction with applications for Certificationnder Parts 15 or 18 of the Commission's Rules. dRadjion
Number: 720267.

DEKRA Testing and Certification is a laboratory lwia measurement site in compliance with the remqergs 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.

DEKRA Testing and Certification guarantees theatdlity of the data presented in this report, whighhe result of
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 teahfécilities available at DEKRA Testing and Ckeation 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.

Uncertainty
Uncertainty (factor k=2) was calculated accordimghie DEKRA Testing and Certification internal dotant PODTO000.
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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 Serial N° Date of reception
51670/013 Edge Computing Gateway EC3331 FZAUS170190 2017-05-08
51670/135 Charging base 2017-05-25
51670/136 AC/DC Adapter S008ACM0500200 2017285-
51670/141 USB Cable 2017-05.25
51670/138 Plug 2017-05-25

1. Sample S/01 has undergone following test(s).
All tests indicated in appendix A except frequeraypr at extreme condition power.

Sample S/02 is composed of the following elements:

Control N° Description SENEIRS Date of reception

51670/142 Edge Computing Gateway EC3331 FZAUS170100 2017-06-05

1. Sample S/02 has undergone following test(s).
The test “Frequency error at extreme condition pdiwelicated in appendix A.

Test sample description

The product is a gateway that gathers data wilgléasing Bluetooth, Wi-Fi, GNSS, NFC, and possillywave) and
sends it to a cloud server via cellular (2G/3GWo+Fi network connections.

Identification of the client
Flextronics Canada Design Services Inc.
1280 Teron Rd., Kanata On., Canada, K2K 2C1

Testing period
The performed test started 2617-06-01and finished 0r2017-06-05
The tests have been performed at DEKRA TestingGartification
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Environmental conditions

D DEKRA

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

Temperature Min. :_15 °C
Max. = 35°C
Relative humidity win. =~ 20%
Shielding effectiveness > 100 dB
Electric insulation > 10 kKQ
Reference resistance to earth <1Q

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

Temperature Min. = 15 °C
emperatu 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@ 6
dB (26 MHz to 1000 MHz).

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
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Remarks and comments

1: Tests have been performed by the technical peedoPedro Parada, Carolina Postigo and Jose Clauljue.

2: Used instrumentation.

Conducted Measurements

Last Cal. date  Cal. due date

1. Spectrum analyser Agilent E4440A 2015/10 2017/10
2. Climatic chamber HERAEUS VM 04/35 2016/03 20B83/0
3. DC power supply R&S NGPE 40/40 2014/11 2017/11

Radiated Measurements

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

1 ETsFACT3200STP N-A. N-A.
BiconicalLog antenna ETS LINDGREN 2015/09 2018/09

2.
3142E

3. Multi Device Controller EMCO 2090 N.A. N.A.

4, EMI Test Receiver R&S ESU 26 2015/11 2017/11
RF pre-amplifier 20 MHz-7 GHz

S A.H.SYSTEMS PAM-0207 2016/09 2017109

6. Loop antenna HP 1196 A. 2016/05 2018/05

7. Antenna tripod EMCO 11968C. N.A. N.A.
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Testing verdicts

Not applicable ... : N/A
PASS .. : P
FAIL ... : F
NOt MEASUIE ....eeiiieiiiiiiiiie e eeieee e e e e e e : N/M
FCC PART 15/RSS-210 PARAGRAPH VERDICT
NA| P | F [NM
15.225 Subclause (a) / RSS-210 Clause B.6 (ad Bietngth of emissions within P
the band 13.553 MHz -13.567 MHz
15.225 Subclause (b) / RSS-210 Clause B.6 (b)d Bieéngth of emissions within P
the band 13.410 - 13.553 MHz and 13.567 — 13.71@ MH
15.225 Subclause (c) / RSS-210 Clause B.6 (c)d Bieéngth of emissions within P

the band 13.110 - 13.410 MHz and 13.710 — 14.01@ MH

15.225 Subclause (d) / RSS-210 Clause B.6 (d)d Bieéngth of emissions outside P
of the band 13.110 MHz -14.010 MHz

15.225 Subclause (e) / RSS-210 Clause B.6. Freguelerance of the carrier P
signal
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Appendix A — Test result
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TEST CONDITIONS ...ttt eeme ettt s ket e st e et e e e s e e an et e e ek et e e E e e e e ne e e e sanr e e e s r e e e e nnneesanneeennneas 10
L@ ToTet U o1 =To I = =T g Lo AT/ To | 1| o PP PPRRRTRTT 14

Section 15.225 Subclause (a) / RSS-210 Clausea}. Figld strength of emissions within the bandb%3.MHz -13.567

Section 15.225 Subclause (b) / RSS-210 ClauselB.&ield strength of emissions within the band418.MHz -13.553
MHZ and 13.567 MHZ -13.710 MHZ..........uuii ettt ettt b et e e sib e e s bee e e s abe e e e eabeeeaabbeeeaasbeaesanneennnes 23

Section 15.225 Subclause (c) / RSS-210 Claused}.&ield strength of emissions within the bandl18.MHz -13.410
MHZz and 13.710 MHZ -14.010 MHZ...........uitmmmmeeeeettee e ettt e ettt e et e e st e e e et e e e e saa e e e st e e e s be e e s sbeeesasbeeeeaaseeeseraeenasns 29

Section 15.225 Subclause (d) / RSS-210 Claused}.&igld strength of emissions outside of the bEBd 10 MHz -
0 0 Y/ 2SS URR PR 35

Section 15.225 Subclause (e) / RSS-210 ClauseHBeGuency tolerance of the carrier signal............ccccvvvveveeeennnnn. 42
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TEST CONDITIONS

Power supply (V):
Vnom= 3.7 Vdc
Vmax= 4.2 Vdc (*)
Vmin = 3.0 Vdc (¥)

The subscripts nom, min and max indicate voltagedenditions (nominal, minimum and maximum resped,
as declared by the applicant).

(*): Declared by the applicant

Type of power supply BC voltage from rechargeable battery.

Type of antenna = Integral antenna

Operating Temperature Range (°C):
Th= +15t0 + 35

TEST FREQUENCIES:
Nominal Operating frequency: 13.56 MHz

CONDUCTED MEASUREMENTS

The equipment under test was set up in a shielolmu end it is connected to the spectrum analyzeutih a RF
cable. The reading of the spectrum analyzer isected taking into account the cable loss.

SPECTRUM
EUT ANALYZER

For frequency stability test the EUT was placedd@s climatic chamber and connected to a frequemeter
using a low loss cable. An external DC power supyg connected to the EUT for voltage variatioh tes
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51670RRF.001 Page 10 of 42 2017-06-16



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

C.I.LF. A29 507 456

Temperature Chamber

EUT

Antenna

Conector » Attenuator »| Frequency meter
(optional)

Power
Supply

RADIATED MEASUREMENTS

All radiated tests were performed in a semi-anaecicbamber. The measurement antenna (Loop antenribefo
range between 9 kHz to 30 MHz and Bilog antennaterrange between 30 MHz to 200 MHz) is situated a
distance of 3 m.

For radiated emissions in the range 9 kHz to 30 Mt is performed at a distance closer than tleeied
distance, an inverse proportionality factor of 4B der decade is used to normalize the measured fdata
determining 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 radiateudssion. It was also rotated 360° and in thegd®jween 30
MHz and 200 MHz the antenna height was varied fitom 4 meters to find the maximum radiated emission

In the range between 9 kHz and 30 MHz the measuresneere made in the three different orientaticangs of
the loop antenna to determine the maximum recdieéd!

In the range between 30 MHz and 200 MHz the measemés were made in both horizontal and verticahgsaof
polarization.

Radiated measurements setup 9 kHz to 30 MHz.
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SEMI-ANECHOIC CHAMBER

360°Rotating
Table

Measuring loop
antenna

3 m distance

EMI
Receiver

Shielded Control RoomFor
Radiated Measurements
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Radiated measurements setup 30 MHz to 200 MHz.

ANECHOIC CHAMBER
o .
Measuring 360 I;o;almng
Antenna able

‘ ‘ | 3 mdistance

‘ e

AntennaMast
| (Antennaheight variation: 1-4 m)

Spectrum analyser

Shielded Control RoomFor
Radiated Measurements
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RESULTS

Occupied Bandwidth

99 % Occupied Bandwidth (see next plots).

Operation mode

99% occupied bandwith (kHz)

NFC-A at 106 kbps 642.65
NFC-A at 212 kbps 897.41
NFC-A at 424 kbps 2523.1
NFC-A at 848 kbps 3389.9
NFC-B at 106 kbps 100.77
NFC-B at 212 kbps 157.64
NFC-B at 424 kbps 325.33
NFC-B at 848 kbps 437.65
Felica at 212 kbps 420.76
Felica at 424 kbps 601.88
Measurement uncertainty (Hz <+1.00

D DEKRA
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Operation mode: NFC-A at 106 kbps

3 Agilent
Mkrl 13.559 5 MHz
Ref 16 dBm #Atten 20 dB 0,26 dBm
#Peak 1
Log
10 {
4B/ e (e OC Coupled
SR
< m\_\{f. /‘?’r””‘m f W Y \M’“"M’?\ I/r\wf
./ \
T W
LgAwy
M1 S2
Center 13.560 @ MHz Span 1 MHz
#Res BN 16 kHz #VBH 106 kHz Sweep 9.257 ms (1080 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
® dB -726.80 dB

D DEKRA

642.6500 kHz

Transmit Freq Error  3.827 kHz
% dB Bandwuidth 787181 kH=z

Operation mode: NFC-A at 212 kbps

3 Agilent
Ref 18 dBm #Atten 20 dB 3.43 dBm
#Peak 1
Log
T i
dB/ o0 F\‘\.J( \'\../"'F OC Coupled
et
ey (S,
LaAvy
Ml 52
Center 13.560 8 MHz Span 1.5 MHz
#Res BH 36 kHz #+VBH 386 kHz Sweep 1.598 ms (1008 pts)
Occupied Bandwidth Occ BH % PWr  99.00 ¥
®xdB -26.00 4B

897.4070 kHz

Transmit Freg Error  7.7539 kHz
% dB Bandwuidth 928.399 kHz
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Operation mode: NFC-A at 424 kbps

3 Agilent

Ref 16 dBm #Atten 20 dB

#Peak

Log

16

dB/ S e DC Coupled

I A W I L NAPLELNY:

v \\J\

LgAwy

M1 S2

Center 13.560 MHz Span 3.5 MHz

#Res BN 36 kHz #BH 306 kHz Sweep 3.596 ms (1000 pts)

Occupied Bandwidth Occ BH % Pur  99.00 7

25231 MHz x dB -26.06 dB

Transmit Freq Error  1.126 kHz
% dB Bandwuidth 2.598 MHz

Operation mode: NFC-A at 848 kbps

3 Agilent
Ref 18 dBm #Atten 20 dB
#Peak
Log
19 i
dB/ o |~ S T e DC Coupled
M 4
_)Hl \\/ \/H(—
et e
- N
LaAvy
Ml 52
Center 13.560 MHz Span 7 MHz
#Res BH 108 kHz #+VBH 386 kHz Sweep 1066 ms (1008 pts)
Occupied Bandwidth Occ BH % PWr  99.00 ¥
3.3899 MHz ¥ dB -26.08 dB

Transmit Freg Error  -2.178 kHz
% dB Bandwuidth 3.560 MHz
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Operation

Operation

mode: NFC-B at 106 kbps

3 Agilent

Mkrl 13.559 7 MHz

Ref 16 dBm #Atten 20 dB 1.12 dBm
#Peak 1
Log 1‘
16
dB/ il DC Coupled
AW l‘»ﬁvuc
- o r“’r\}v V\r\'\ n.v L
*ﬂm\ Iﬂ”’ L W/u \'prﬂ
LgAwy
M1 S2
Center 13.560 @ MHz Span 588 kHz
#Res BH 3 kHz #VBH 30 kHz Sweep 51.28 ms (1000 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
100.7735 kHz x dB -2600 dB

Transmit Freq Error  1.218 kHz
% dB Bandwuidth 11.979 kHz

mode: NFC-B at 212 kbps

3 Agilent
Ref 18 dBm Atten 20 dB
#Peak
Log
10
dB/ OC Coupled
> [ C o
N MW W“Jk"‘hﬂ n
WM, | k’&“ﬁ A,y \
W YT i N
"\ﬂ,’ ¥ 7
LaAvy
Ml 52
Center 13.560 8 MHz Span 1 MHz
#Res BHW 3 kHz YEKH 30 kHz Sweep 162.6 ms (1008 pts)
Occupied Bandwidth Occ BH % PWr  99.80 ¥
157.6390 kHz % B -26.00 db

Transmit Fre¢g Error  5.16G6 kHz
% dB Bandwuidth 11.326 kHz

D DEKRA

Report No: (NIE)
51670RRF.001 Page 17 of 42

2017-06-16



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia,

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

C.ILF. A29 507 456

Operation mode: NFC-B at 424 kbps

D DEKRA

3 Agilent
Mkrl 13.55% 7 MHz
Ref 18 dBm #Atten 20 dB 1.58 dBm
#Peak 4'
Log
16 ﬁ
dB/ Il DC Coupled
Mﬁvj w?n
S
e AW Y
A S N

i .
LgAwy
Ml 352
Center 13.560 @ MHz Span 2.5 MHz

#Res BW 18 kHz

Occupied Bandwidth

325

Transmit Fregq Error
% dB Bandwidth

3342 kHz

11.623 kHz
41.143 kHz

#VBW 108 kHz

Operation mode: NFC-B at 848 kbps

Sweep 23.11 ms (1080 pts)

Occ BH % Pwr 99.08 ¥
®x dB -26.00 dB

3 Agilent
Ref 18 dBm #Atten 20 dB 3,93 dBm
#Peak 1
Log
10
dB/ Il DC Coupled
AL WASt R
e M i
o [V L |
g

LaAvy
Ml 52
Center 13.560 8 MHz Span 2 MHz

#Res BHW 16 kHz

Occupied Bandwidth

437

Transmit Fre¢ Error
% JB Bandwidth

B523 kHz

29.687 kHz
36.923 kHz

#BW 108 kHz

Sweep 1851 ms (1008 pts)
Occ BH % Pwr 99.88 %

X dB -26.00 dB
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Operation mode: Felica at 212 kbps

3 Agilent

Mkrl 13.559 2 MHz

Ref 16 dBm #Atten 20 dB 1.84 dBm
#Peak 1
Log
10 [\
dB/ Il DC Coupled
Mo [ IL < Nw’ﬁ.
o a
AT S AL T
A MJ M \f“
LgAwy
M1 S2
Center 13.560 @ MHz Span 1.5 MHz
#Res BN 16 kHz #VBH 106 kHz Sweep 13,85 ms (1000 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
420.7590 kHz ® B -26.00 dB

Transmit Freq Error  7.352 kHz
% dB Bandwuidth 35.269 kHz

Operation mode: Felica at 424 kbps

3 Agilent
Ref 18 dBm #Atten 20 dB 1..4@ dBm
#Peak
Log
10
dB/ OC Coupled
> ||| « o
fwwu vw %m
. T |
A, ) e
- WA gn
LaAvy
Ml 52
Center 13.560 MHz Span 3 MHz
#Res BH 18 kHz #+VBH 186 kHz Sweep 27.71 ms (1008 pts)
Occupied Bandwidth Occ BH % PWr  99.00 ¥
601.8738 kHz % B -26.00 db

Transmit Fre¢ Error 34117 kHz
% dB Bandwuidth 37.123 kHz
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Section 15.225 Subclause (ARSS-210 Clause B.6 (a). Field strength of emissgwithin the band
13.553 MHz -13.567 MHz

SPECIFICATION

The field strength of any emissions within the b&aB8b53 — 13.567 MHz shall not exceed 15,848 muitekmeter
(84 dBpV/m) at 30 meters.

RESULTS
Measurement distance: 3 meters
1. Operation mode: NFC-A

A preliminary scan determined that the worst caderi 106 kbps bit rate.

<8> RBW 9 kHz Marker 1 [T1 ]
MT 100 ms 47.07 dBuv/m

Step LIN Att 0 dB AUTO PREAMP OFF 13.561000000 MHz
dBpv 130 |[13.555 MHz |13.557 MHz |13.559 MHz |13.561 MHz 13.563 MHz 13.566 MHz
/m D1 |124 dB*

120
110

F100

90

F8o

70

60

S0 ‘LLE_

P B
L | T
h&‘h—_

40

=30

20

10

0

13.553 MHz 13.567 MHz

Note: The limit shown in the above plot is extragtet to 3 meters

Frequency (MHz) Maximum field strength (dBuV/m)| Maximum field strength (dBuV/m)
measured at 3 m (quasi-peak detectpr) extrapolated to 30 m (40 dB/decade)
13.561 47.07 7.07
Measurement uncertainty (dB <+3.2
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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

2. Operation mode: NFC-B

D DE

A preliminary scan determined that the worst caderi 106 kbps bit rate.

KRA

~

® RBW 9 kHz Marker 1 [T1 ]
MT 100 ms 46.52 dBuV/m
Step LIN Att 0 dB AUTO PREAMP OFF 12.561000000 MHz
depv [ 30 [13.555 MHz |13.557 MHz |13.555 MHz |13.561 MHz 13.563 MHz 13.566 MHz
/m D1 |124 dB*
F120
110
F100
90
80
=70
60
F50 ‘LE_
40 -'_'_'_‘_'_'—'_'—'_’ E—EE—H-‘E——
/ \
e
20
10
0
13.553 MHz 13.567 MHz
Note: The limit shown in the above plot is extratetl to 3 meters
Frequency (MHz) Maximum field strength (dBuV/m)| Maximum field strength (dBuV/m)
measured at 3 m (quasi-peak detectpr) extrapolated to 30 m (40 dB/decad¢
13.561 46.52 6.52
Measurement uncertainty (dB)) <+3.2
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C.ILF. A29 507 456

3. Operation mode: NFC-F (Felica)

D DE

A preliminary scan determined that the worst caderi 424 kbps bit rate.

® RBW 9 kHz Marker 1 [T1 ]
MT 100 ms 45.18 dBuvV/m

Step LIN Attt O dB AUTO PREAMP OFF 13.561000000 MHz
dBpv 130 13.555 MHz [13.557 MHz |[13.559 MHz |13.561 MHz 13.563 MHz 13.566 MHz
/m D1 |124 dB*

F120
110

F100

~90

F80

=70

~60

F50

L
_.—l—"—'_'_'-l\h—_
[ ———— | ]

40 / = \

F20

F10

0

13.553 MHz

13.567 MHz

Note: The limit shown in the above plot is extratetl to 3 meters

KRA

Frequency (MHz)

Maximum field strength (dBuV/m)

Maximum field strength (dBuV/m)

measured at 3 m (quasi-peak detectpr) extrapolated to 30 m (40 dB/decad¢

~

13.561

45.17

5.17

Measurement uncertainty (dB

<#3.2

~—~—"

Verdict: PASS
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia, D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.ILF. A29 507 456

Section 15.225 Subclause (B)RSS-210 Clause B.6 (b). Field strength of emisa®within the band
13.410 MHz -13.553 MHz and 13.567 MHz -13.710 MHz

SPECIFICATION

Within the bands 13.410-13.553 MHz and 13.567-183MHz, the field strength of any emissions shatlexceed
334 microvolts/meter (50.47 dBpV/m) at 30 meters.

RESULTS

Band 13.410-13.553 MHz
Measurement distance: 3 meters.
1. Operation mode: NFC-A

A preliminary scan determined that the worst caderi 106 kbps bit rate.

® RBW 9 kHz Marker 1 [T1 ]
MT 100 ms 32.78 dBpV/m
Step LIN Att 0 dB AUTO PREAMP OFF 13.454000000 MHz
dBuv. 3y 13.44 MHz |13.46 MHz | 13.48 MHz | 13.5 MHz | 13.52 MHz 13.55 MHz
/m
120
120

FL100

D1 lon 4 AR+

o0

F&0

70

60

F50

—40

~30

F20

10

13.41 MHz 13.553 MHz

Note: The limit shown in the above plot is extragtet to 3 meters

Frequency (MHz) Maximum field strength (dBuV/m)| Maximum field strength (dBuV/m)
measured at 3 m (quasi-peak detectpr) extrapolated to 30 m (40 dB/decade)
13.454 32.78 -7.22
Measurement uncertainty (dB <+3.2
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C.I.LF. A29 507 456

2. Operation mode: NFC-B

A preliminary scan determined that the worst caderi 106 kbps bit rate.

® RBW 9 kHz Marker 1 [T1 ]
MT 100 ms 30.35 dBpv/m
Step LIN Att 0 dB AUTO PREAMP OFF 13.553000000 MHz
‘/‘B"V 130 13.44 MHz | 13.46 MHz | 13.48 MHz | 13.5 MHz | 13.52 MHz 13.55 MHz
m
120
110

F100

Dl 190 4 AR*

90

~80

=70

~60

~50

F40

~30

F20

~10

13.41 MHz 13.553 MHz

Note: The limit shown in the above plot is extratetl to 3 meters

Frequency (MHz) Maximum field strength (dBuV/m)| Maximum field strength (dBuV/m)
measured at 3 m (quasi-peak detectpr) extrapolated to 30 m (40 dB/decade)
13.553 30.35 -9.65

Measurement uncertainty (dB <+3.2

~—~—"
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3. Operation mode: NFC-F (Felica)
A preliminary scan determined that the worst caderi 424 kbps bit rate.

® RBW 9 kHz Marker 1 [T1 ]
MT 100 ms 28.72 dBpv/m

Step LIN Att 0 dB AUTO PREAMP OFF 12.553000000 MHz

130 13.44 MHz | 13.46 MHz 13.48 MHz 13.5 MHz 13.52 MHz 13.55 MHz

F120

110

F100

90

~80

=70

~60

~50

F40

~30

F20

. ~

~10

13.41 MHz 13.553 MHz

Note: The limit shown in the above plot is extratetl to 3 meters

Frequency (MHz) Maximum field strength (dBuV/m)| Maximum field strength (dBuV/m)
measured at 3 m (quasi-peak detectpr) extrapolated to 30 m (40 dB/decade)
13.553 28.72 -11.28

<#3.2

Measurement uncertainty (dB

~—~—"

Verdict: PASS
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C.ILF. A29 507 456

Band 13.567-13.710 MHz
Measurement distance: 3 meters.
1. Operation mode: NFC-A

A preliminary scan determined that the worst caderi 106 kbps bit rate.

® RBW 9 kHz Marker 1 [T1 ]
MT 100 ms 34.34 dBpv/m
Step LIN Att 0 dB AUTO PREAMP OFF 13.567000000 MHz
T . . . . . .
;B“V 130 13.6 MHz |13.62 MHz |13.64 MHz |13.66 MHz [13.68 MHz | 13.7 MHz
™ |
120
110
|
100
Fou Dl 9 4 B+

13.567 MHz 13.71 MHz

Note: The limit shown in the above plot is extratetl to 3 meters

Frequency (MHz) Maximum field strength (dBuV/m)| Maximum field strength (dBuV/m)
measured at 3 m (quasi-peak detectpr) extrapolated to 30 m (40 dB/decade)
13.567 34.34 -5.66
Measurement uncertainty (dB <+3.2

Report No: (NIE)
51670RRF.001 Page 26 of 42 2017-06-16



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia, D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
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2. Operation mode: NFC-B

A preliminary scan determined that the worst caderi 106 kbps bit rate.

® RBW 9 kHz Marker 1 [T1 ]
MT 100 ms 33.70 dBpv/m
Step LIN Att 0 dB AUTO PREAMP OFF 13.567000000 MHz
T . . . . . .
;B“V 130 13.6 MHz |13.62 MHz |13.64 MHz |13.66 MHz [13.68 MHz | 13.7 MHz
™ |
120
110
|
100
Fou Dl 9 4 B+
80
70
60
50
a0
1
v
30
2
=
L I R B
10
0
13.567 MHz 13.71 MHz

Note: The limit shown in the above plot is extratetl to 3 meters

Frequency (MHz) Maximum field strength (dBuV/m)| Maximum field strength (dBuV/m)
measured at 3 m (quasi-peak detectpr) extrapolated to 30 m (40 dB/decade)
13.567 33.70 -6.30

Measurement uncertainty (dB <+3.2

~—~—"
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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

3. Operation mode: NFC-F (Felica)

D DE

A preliminary scan determined that the worst caderi 424 kbps bit rate.

Step LIN

RBW 9 kHz
MT 100 ms
Attt O dB AUTO PREAMP OFF

Marker 1 [T1 ]
32.19 dBpv/m
13.567000000 MHz

130

F120

13.6 MHz 13.62 MHz | 13.64 MHz 13.66 MHz | 13.68 MHz 13.7 MHz

F110

Dl 9

13.567 MHz

13.71 MHz

Note: The limit shown in the above plot is extratetl to 3 meters

KRA

Frequency (MHz)

Maximum field strength (dBuV/m)

measured at 3 m (quasi-peak detectpr) extrapolated to 30 m (40 dB/decad¢

Maximum field strength (dBpV/m)

~

13.567

32.19

-7.81

Measurement uncertainty (dB

<+3.2

Verdict: PASS
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Parque Tecnoldgico de Andalucia,
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C.I.LF. A29 507 456

D DEKRA

Section 15.225 Subclause (¢€RSS-210 Clause B.6 (c). Field strength of emiss®within the band
13.110 MHz -13.410 MHz and 13.710 MHz -14.010 MHz

SPECIFICATION

Within the bands 13.110-13.410 MHz and 13.710-1@Hz, the field strength of any emissions shatlexceed
106 microvolts/meter (40.51 dBuV/m) at 30 meters.

RESULTS

Band 13.110-13.410 MHz

Measurement distance: 3 meters.

1. Operation mode: NFC-A

A preliminary scan determined that the worst caderi 106 kbps bit rate.

RBW
MT

9 kHz
100 ms

Marker 1 [T1 ]
30.62 4dBuv/m

Step LIN Att 0 dB AUTO PREAMP OFF 13.350000000 MHz
4BV | 135 13.15 MHzZ 13.2 MHz 13.25 MHz 13.3 MHz 13.35 MHz 13.4 MHz
/m

120
120

100

oo

o I 0o AdBRE

70

60

50

a0

L
y
30
/ "_/
:if__,J \\\_ -
F1o
0
13.11 MHz 13.41 MHz

Note: The limit shown in the above plot is extragtet to 3 meters

Frequency (MHz)

Maximum field strength (dBuV/m)
measured at 3 m (quasi-peak detect

Maximum field strength (dBpV/m)

br) extrapolated to 30 m (40 dB/decad€

~

13.350

30.62

-9.38

Measurement uncertainty (dB

<+3.2
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Parque Tecnoldgico de Andalucia, D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.I.LF. A29 507 456

2. Operation mode: NFC-B

A preliminary scan determined that the worst caderi 106 kbps bit rate.

® RBW 9 kHz Marker 1 [T1 ]
MT 100 ms 12.65 dBuv/m
Step LIN Att 0 dB AUTO PREAMP OFF 13.402000000 MHz
;B“V 130 13.15 MHz 13.2 MHz 13.25 MHz 13.3 MHz 13.35 MHz 13.4 MHz
m
120
110
100
oo
7 Il .51 dp>*
70
60
50
a0
30
20
1
x|
SN
0
13.11 MHz 13.41 MHz

Note: The limit shown in the above plot is extratetl to 3 meters

Frequency (MHz) Maximum field strength (dBuV/m)| Maximum field strength (dBuV/m)
measured at 3 m (quasi-peak detectpr) extrapolated to 30 m (40 dB/decade)
13.402 12.65 -27.35

Measurement uncertainty (dB

~—~—"

<#3.2
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DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia, D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.I.LF. A29 507 456

3. Operation mode: NFC-F (Felica)

A preliminary scan determined that the worst caderi 424 kbps bit rate.

® RBW 9 kHz Marker 1 [T1 ]
MT 100 ms 15.18 dBuv/m
Step LIN Att 0 dB AUTO PREAMP OFF 13.350000000 MHz
;B“V 130 13.15 MHz 13.2 MHz 13.25 MHz 13.3 MHz 13.35 MHz 13.4 MHz
m
120
110
100
oo
7 Il .51 dp>*
70
60
50
a0
30
20
r__ﬂ___f,ﬂﬁ_,«Lvafm\,,f—_»F—-——
I
FIo—————
0
13.11 MHz 13.41 MHz

Note: The limit shown in the above plot is extratetl to 3 meters

Frequency (MHz) Maximum field strength (dBuV/m)| Maximum field strength (dBuV/m)
measured at 3 m (quasi-peak detectpr) extrapolated to 30 m (40 dB/decade)
13.350 15.18 -24.82
Measurement uncertainty (dB)) <+3.2

Verdict: PASS
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Band 13.710-14.010 MHz

Measurement distance: 3 meters.
1. Operation mode: NFC-A

A preliminary scan determined that the worst caderi 106 kbps bit rate.

® RBW 9 kHz Marker 1 [T1 ]
MT 100 ms 30.83 dBpv/m

Step LIN Att 0 dB AUTO PREAMP OFF 12.774000000 MHz

130 13.75 MHz 13.8 MHz 13.85 MHz 13.% MHz 13.95 MHz 14 MHz

F120

110

F100

~2o0

Tl 0. 51 Jdp*

=70

~60

~50

F40

£ A S —

[

~10

13.71 MHz 14.01 MHz

Note: The limit shown in the above plot is extratetl to 3 meters

Frequency (MHz) Maximum field strength (dBuV/m)| Maximum field strength (dBuV/m)
measured at 3 m (quasi-peak detectpr) extrapolated to 30 m (40 dB/decade)
13.774 30.83 -9.17

3.2

Measurement uncertainty (dB

~—~—"
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C.I.LF. A29 507 456

2. Operation mode: NFC-B

A preliminary scan determined that the worst caderi 106 kbps bit rate.

® RBW 9 kHz Marker 1 [T1 ]
MT 100 ms 12.69 dBuv/m
Step LIN Att 0 dB AUTO PREAMP OFF 13.718000000 MHz
4BV | 135 13.75 MHzZ 13.8 MHz 13.85 MHz 13.9 MHz 13.95 MHz 14 MHz
/m
120
120
100
oo
o I 0o AdBRE
70
60
50
a0
30
20
1
10 =
0
13.71 MHz 14.01 MHz

Note: The limit shown in the above plot is extragtet to 3 meters

Frequency (MHz) Maximum field strength (dBuV/m)| Maximum field strength (dBuV/m)
measured at 3 m (quasi-peak detectpr) extrapolated to 30 m (40 dB/decade)
13.718 12.69 -27.31

Measurement uncertainty (dB

~—~—"

3.2

Report No: (NIE)
51670RRF.001 Page 33 of 42 2017-06-16



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia, D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.I.LF. A29 507 456

3. Operation mode: NFC-F (Felica)

A preliminary scan determined that the worst caderi 424 kbps bit rate.

® RBW 9 kHz Marker 1 [T1 ]
MT 100 ms 15.92 dBuv/m

Step LIN Att 0 dB AUTO PREAMP OFF 13.758000000 MHz
‘/‘B"V 130 13.75 MHz 13.8 MHz 13.85 MHz 13.9 MHz 13.95 MHz 14 MHz
m

120
110

100

oo

7 Il .51 dp>*

=70

~60

~50

F40

~30

"

F20

13.71 MHz 14.01 MHz

Note: The limit shown in the above plot is extratetl to 3 meters

Frequency (MHz) Maximum field strength (dBuV/m)| Maximum field strength (dBuV/m)
measured at 3 m (quasi-peak detectpr) extrapolated to 30 m (40 dB/decade)
13.758 15.92 -24.08

3.2

Measurement uncertainty (dB

~—~—"

Verdict: PASS
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C.ILF. A29 507 456

Section 15.225 Subclause (d)RSS-210 Clause B.6 (d). Field strength of emisa®outside of the
band 13.110 MHz -14.010 MHz

SPECIFICATION

Field strength of any emissions appearing outsidbeoband 13.110 MHz - 14.010 MHz band shall nateed the
general radiated emission limits in 15.209/RSS-Gen:

Frequency Range | Field strength (uV/m Field strength Measurement
(MH2) (dBuV/m) distance (m)
0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F(kHz) - 300
1.705 - 30.0 30 29.54 30
30 - 88 100 40 3
88 - 216 150 43.5 3
216 - 960 200 46 3
Above 960 500 54 3
RESULTS:

All tests were performed in a semi-anechoic chambardistance of 3 m.
The spectrum was inspected from 9 kHz to 200 MHzaeng for spurious signals.

The field strength is calculated by adding cormtfiactor to the measured level from the spectroedyaer. This
correction factor includes antenna factor, cabss lnd pre-amplifier gain.

1. Operation mode: NFC-A

A preliminary scan determined that the worst caderi 106 kbps bit rate.
Frequency range 9 kHz-30 MHz

No spurious signals were found at less than 20&8bthe limit.
Frequency range 30 MHz-200 MHz

No spurious signals were found at less than 20&l8bthe limit.
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2. Operation mode: NFC-B

A preliminary scan determined that the worst caderi 106 kbps bit rate.

Frequency range 9 kHz-30 MHz
No spurious signals were found at less than 20el8abthe limit.
Frequency range 30 MHz-200 MHz

No spurious signals were found at less than 20a8vbthe limit.

3. Operation mode: NFC-F (Felica)

A preliminary scan determined that the worst caderi 424 kbps bit rate.

Frequency range 9 kHz-30 MHz
No spurious signals were found at less than 20al8vbthe limit.
Frequency range 30 MHz-200 MHz

No spurious signals were found at less than 20al8vbthe limit.

Verdict: PASS

D DEKRA

Report No: (NIE)
51670RRF.001 Page 36 of 42

2017-06-16



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

C.ILF. A29 507 456

FREQUENCY RANGE 9 kHz-30 MHz.

1. Operation mode: NFC-A

® RBW 9 kHz
MT 100 ms

Step  LIN Att 10 dB AUTO PREAMP OFF
dBpv g0 100 kHz 1 MHz 10 Mz
/m Foi3saqgm
120 -
™~
\\
Fi0 -
| |
100
I s
20
80
| q
N’ B \\\l
M . k
50 Yy
| -y Mw‘”‘w
w‘lﬁ,, g L
_|40 ]
30 MW
il
lzo MALSN .y
| LW R W
10
|
0
9 kHz 30 MHz

Note: The limits shown in the above plot are exttafed to 3 meters. The highest peak corresponteetoarrier
level.

Resolution bandwidth:
200 Hz for 9 kH= f < 150 kHz
9 kHz for 150 kHz= f < 30 MHz
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2. Operation mode: NFC-B

® RBW 9 kHz
MT 100 ms

Step LIN Att 10 dB AUTO PREAMP OFF
dBRY  N5gn 100 kHz 1 MHz 10 MHz
/m Foizmaggm

120

| T

\\

[F110 SN
| |

100

| s

oo

Hso

| g

N’ i \\\I

L to P, N

Mg, | |
L s
L a0 Mk A, -
Ly
30 b
W

| \"WM“

_20 -~ 14

1o

|

0

95 kHz 30 MHz

Note: The limits shown in the above plot are extiafed to 3 meters. The highest peak corresponttgetoarrier
level.

Resolution bandwidth:
200 Hz for 9 kH= f < 150 kHz
9 kHz for 150 kHz= f < 30 MHz
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3. Operation mode: NFC-F (Felica)

® RBW 9 kHz
MT 100 ms

Step LIN att 10 dB AUTO PREAMP CFF
S 100 kHz T MHz 10 MHz
/m Fox U

-120

™~
[~
[~

o a1
| ~_

100

| B

20

[—-80

| .

[\ i \\\l

L=¢ m“LLJ&HWmM 4WLW

| o )

_fo " n

30

| %W\LW

L >p ) q

10

|

0

S kHz 30 MHz

Note: The limits shown in the above plot are extiafed to 3 meters. The highest peak corresponttetoarrier
level.

Resolution bandwidth:
200 Hz for 9 kH= f < 150 kHz
9 kHz for 150 kHz f < 30 MHz
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FREQUENCY RANGE 30 MHz to 200 MHz.

1. Operation mode: NFC-A

®

Ref 70 dABuv/m Att

D DEKRA

RBW 100 kHz
VBW 300 kHz
dB SWI 85 ms

70

Feo

<[
il

F50

FCC 15

~30

F-10

F-20

-30

Start 30 MHz

17 MHz/ Stop 200 MHzZ

Note: The above plot shows the results of the ssang peak detector.
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2. Operation mode: NFC-B

® REW 100 kHz
VBW 300 kHz

Ref 70 dBpv/m Att 0 dB SWT 85 ms
70
&0
VIEW
50
FCC 15
e
30

F-10

F-20

=30

Start 30 MHz 17 MHz/ Stop 200 MHz

Note: The above plot shows the results of the ssing peak detector.

3. Operation mode: NFC-F (Felica)

REW 100 kHz
VBW 300 kHz
Ref 70 dBuv/m Att 0 dB SWT 85 ms

70

60

)
Ll

50

FCC 15
4

30

20

10

F-10

=20

-30

Start 30 MHz 17 MHz/ Stop 200 MHz

Note: The above plot shows the results of the ssang peak detector.
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia, D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.I.LF. A29 507 456

Section 15.225 Subclause (ERSS-210 Clause B.6. Frequency tolerance of thergar signal

SPECIFICATION

The frequency tolerance of the carrier signal sbalmaintained within +/- 0.01% of the operatinggiiency over
a temperature variation of —20 degrees to +50 @sgf® at normal supply voltage, and for a variaiiorihe

primary supply voltage from 85% to 115% of the daseipply voltage at a temperature of 20 degredsoChand
carried, battery powered equipment, reduce prinsapply voltage to the battery operating end poihictv shall

be specified by the manufacturer.

RESULTS

Nominal operating frequency: 13.56 MHz

Frequency stability over temperature variations.

Temperature (°C) Frequency Error Frequency Error (%)
(kHz)

+50 0.422 0.00311
+40 0.420 0.00310
+30 0.202 0.00149
+20 0.418 0.00310
+10 0.509 0.00375

0 0.509 0.00375
-10 0.378 0.00279
-20 0.487 0.00359

Frequency stability over voltage variations.

DC Supply voltage | Voltage (V)| Frequency Error Frequency Error
(kHz) (%)
Vmax 4.2 0.422 0.00311
Vmin 3.0(9 0.425 0.00313

(*): Operating end point specified by the manufaetu

Verdict: PASS
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