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FCC LISTED, REGISTRATION

0O-
NUMBER: 720267 Informe de ensayo n°:

Test report No:

IC LISTED REGISTRATION

NUMBER IC 4621A-1 NIE: 41945RRF.002

Test report

USA FCC Part 15.247, 15.209
CANADA RSS-210, RSS-Gen

Radio Frequency Devices. Operation within the b&ti%s- 928 MHz, 2400 -2483.5 MHz
and 5725 - 5850 MHz.
Licence-Exempt Radio Apparatus (All Frequency Ban@stegory | Equipment.
General Requirements and Information for the edtifon of Radio Apparatus.

Identificacion del objeto ensayado................... Reader for RFID/NFC tokens
Identification of item tested

Marca ........ccccveeeiiiiiiiiiisseeee . OKIDOKEY'S

Trade

Modelo y/o referencia tipo ..............cccccceumeeeee... SMART READER

Model and /or type reference

Other identification of the product ..................  Commercial name: OKIDOKEYS
FCC ID: 2AC8KSRUSV1
IC: 12350A-SRUSV1

Final HW Version ..........cccoooiiiiiiiiv et

Final SW VErSIiON ..........cooooviiiiiiiiiivieeeeeeeeeeeenl o

IMEI TAC oot en sl e
Caracteristicas ...........c.ccccocvevivvvvmmmeen . BlUuetooth Low Energy 4.0, NFC
Features
Peticionario ...........ccccooiiiiiini . PRACTICAL HOUSE, INC.
Applicant 1000 N West Street Suite 1200#1356. Wilmington DBQIL
USA.
VAT: 46 4106343
Contact person: Aitor Agueda
Telephone: +33 (0) 183 642 938
e-mail: aagueda@openways.com
Método de ensayo solicitado, norma............... USA FCC Part 15.247 10-1-13 Edition: Operatiothimi the
Test method requested, standard bands 902 - 928 MHz, 2400 -2483.5 MHz, and 5728503VIHz.

USA FCC Part 15.209 10-1-13 Edition: Radiatedssion limits;
general requirements.

CANADA RSS-210 Issue 8 (December 2010).
CANADA RSS-Gen Issue 4 (November 2014).

Guidance for Performing Compliance Measurementdigital
Transmission Systems (DTS) Operating Under §15558D74
D01 DTS Meas Guidance v03r02 dated 05/06/2014.

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

Resultado ..o © IN COMPLIANCE
Summary
Aprobado por (nombre / cargo y firma) .........  A. Llamas ’ Frmado dicitalment

. . 7 Irmaado digitaimente por
Approved by (name / position & signature) RF Lab. Manager Alejandro Lgiamas p

s Rodriguez
Fecha: 2014.12.02 15:45:11
5 +01'00'

Fecha de realizacion ..............ccccccocvvveeeeel. 2014-11-21

Date of issue

Formato de informe NO. .......cccceoiiiiiiiii el FDTO08 15
Report template No
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Competences and guarantees

AT4 wireless is a laboratory with a measurementifaén compliance with the requirements of Seati.948 of the
FCC rules and has been added to the list of fizsilivhose measurements data will be accepted juaan 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-1.

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 maiméce of the confidentiality of all information agédd to the item
under test and the results of the test.

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 AT4 wireless.

General conditions
1. This report is only referred to the item thas adergone 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 M/01 is composed of the following elements:

Control N° Description Serial N° Date of reception

41945/014 Reader for RFID/NFC tokens SMART READER 574883314DEF34645 2014-07-30
with internal antenna

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

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

Control N° Description Model Serial N° Date of reception

41945/019 Reader for RFID/NFC tokens SMART READER 2014-07-30
with antenna connector

1. Sample M/02 has undergone the test(s) spedifisdbclause “Test method requested”.

All conducted tests indicated in appendix A.

Test sample description

The test sample consists of a reader for RFID/NSKens and Acoustic devices (phones) for driving SMALOCK with
devices other than Bluetooth devices.

Test samples supplier

OPENWAYS SAS

56, Rue de FOURQUEUX — 78100 St Germain en Lay&ANGE.
VAT: FR32514973718

Contact person: Aitor Agueda

Telephone: +33 (0) 183 642 938

e-mail: aagueda@openways.com

Testing period
The performed test started 2014-07-31and finished or2014-08-04.

The tests have been performed\at wireless.

Environmental conditions

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

Temperature Min. :_ 21.7°C
Max. = 23.6 °C
Relative humidity mg;.::g;li?zo&
Shielding effectiveness > 100 dB
Electric insulation >10KQ
Reference resistance to earth <0,50Q
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In the semianechoic chamber (21 meters x 11 met@nseters), the following limits were not exceedkeding the test.

Min. = 18.9 °C

Temperature Max. = 21 4 9C
— 0

Relative humidity m;]x :42'710/((’,/0

Min. = 1004 mbar

Air pressure Max. = 1010 mbar

Shielding effectiveness > 100 dB
Electric insulation > 10 kQ
Reference resistance to earth <0,5Q

< +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. =24.9°C
Max. = 25.9 °C

Relative humidity Min. =37.4 %
Max. = 44.6 %

Air pressure Min. = 1005 mbar
Max. = 1009 mbar

Shielding effectiveness > 100 dB

Electric insulation >101kKQ

Reference resistance to earth <0,5Q

Remarks and comments

1: Used instrumentation:

Conducted Measurements

Last Cal. date  Cal. due date

1. Spectrum Analyzer Agilent E4440A 2014/05 2016/05
Spectrum analyser Rohde & Schwarz
FSW50 2013/10 2015/10
DC power supply R&S NGPE 40/40 2011/11 2014/11
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Radiated Measurements

Last Cal. date

Semianechoic Absorber Lined Chamber

Cal. due date

AT4@

WireLess

L ETS FACT3 200STP N-A. N-A.
BiconicalLog antenna ETS 2014/03 2017/03
LINDGREN 3142E
Multi Device Controller EMCO 2090 N.A. N.A.
Double-ridge Guide Horn antenna 1-18
GHz SCHWARZBECK BBHA 9120 D 2013/11 2016/11
Double-ridge Guide Horn antenna 18-
40 GHz Agilent 119665J 2011/09 2014/09
EMI Test Receiver R&S ESU 26 2013/08 2015/08
Spectrum analyser Rohde & Schwarz
7. FSW50 2013/10 2015/10
RF pre-amplifier 10 MHz-6 GHz
8. SCHWARZBECK BBV9743 2014/02 2015/02
RF pre-amplifier 1-18 GHz
9. Schwarzbeck BBV 9718 2014/02 2015/02
RF pre-amplifier BONN BLMA 1840-
10. 1M 18-40 GHz.. 2014/02 2016/02
Testing verdicts
Not applicable ... : N/A
PaASS ... : P
FAIL ... : F
NOt MEASUIE .....eeiieiiiiiiiiie e : N/M
FCC PART 15 PARAGRAPH / RSS-210 VERDICT
NA| P | F [NM
Section 15.247 Subclause (a) (2) / RSS-210 A8)2. (a 6 dB Bandwidth P
Section 15.247 Subclause (b) / RSS-210 A8.4. (4) axiMum output power and P
.................. antenna gain
Section 15.247 Subclause (d) / RSS-210 A8.5. sEiom limitations P
conducted L (Transmitter)
Section 15.247 Subclause (d) / RSS-210 A8.5. dB=alge emissions P
compliance L (Transmitter)
Section 15.247 Subclause (e) / RSS-210 A8.2. (b) owel spectral density P
Section 15.247 Subclause (d) / RSS-210 A8.5. §iondimitations radiated P
.................. (Transmitter)
Report No: (NIE)
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Appendix A — Test result
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INDEX
TEST CONDITIONS ...ttt me ettt s ke e et e st e e e e e e e st e s ek et e et e e e s be e e e sar et e e s r et e e nnneeennneeennneas 10
L@ ToTet U o1 =T I = =T gTo AT/ To |1 o PP PPPRRTRTTT 11
Section 15.247 Subclause (a) (2) / RSS-210 A8)26(eB Bandwidth .............c.oocuiiiiiiiiiemiiiieeee e 14

Section 15.247 Subclause (b) / RSS-210 A8.4. (4xiMum output power and antenna gain ... eeeeeeeeeeenennn. 17

Section 15.247 Subclause (d) / RSS-210 A8.5. Eondshitations conducted (TransSmitter) ......cceeeerveeeeeeeneiiiiiiienns 20
Section 15.247 Subclause (d) / RSS-210 A8.5. Balgg-emissions compliance (Transmitter) ......ccccccceveeeeeeeennnnnn. 23
Section 15.247 Subclause () / RSS-210 A8.5. PORETtral dENSItY ...........coiiuiiiiiiiiiiiiiiieie e 25

Section 15.247 Subclause (d) / RSS-210 A8.5. Eomnidghitations radiated (TransSmitter) .......mm.eeeeeiiiiiiiieeeeeeene... 28
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TEST CONDITIONS

Power supply (V):
Vnominal= 4.5 Vdc

Type of power supply = DC voltage from battery.
Type of antenna = Integral antenna.

Declared Gain for antenna (maximum) = 4.5 dBi

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

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

RADIATED MEASUREMENTS

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

3 m for the frequency range 30 MHz-1000 MHz (30 MHIO0 MHz Bilog antenna) and at a distance of 1m fo
the frequency range 1 GHz-25 GHz (1 GHz-18 GHz Dmuitlge 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-ctimdeooden) platform one meter above the grouadgpand
the situation and orientation was varied to find thaximum radiated emission. It was also rotate@f 26d the
antenna height was varied from 1 to 4 meters o the maximum radiated emission.

Measurements were made in both horizontal andcadplanes of polarization.

Report No: (NIE)
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RESULTS

(see next plots).

Occupied Bandwidth

AT4@

WireLess

Lowest frequency| Middle frequency| Highest frequency
2402 MHz 2440 MHz 2480 MHz
99% bandwidth (MHz) 1.0507 1.0602 1.0606
-26 dBc bandwidth (MHz) 1.670 1.672 1.684
Measurement uncertainty (kHz) +21.7
Report No: (NIE)
41945RRF.002 Page 11 of 37 2014-11-21



AT4 wireless, S.A.

Parque Tecnoldgico de Andalucia,
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Méalaga - Espafia
www.atdwireless.com - C.I.F. A29 507 456

Lowest Channel

AT4@

# Agilent

Fef @ dBm #Atten 260 dB

o =

10 o T

dB/ N . .

Offst e, / \ J_,mr’ kk

1.28 e W W .

dE Fa el Limr™H o

e

LaPw

M1 52

Center 2,487 BRA GHz Span 3 MHz

#Res BW 30 kHz #YBH 308 kHz #Sweep 313 ms (1000 prs)

Occupied Bandwidth Occ BH % Pur  99.00 /
1 @5@? HHZ ® B -26.688 4B

Transmit Freq Error 29.787 kHz

% dB Bandwuidth 1.678 MHz

Middle Channel

# Agilent

Ref B dBm #Atten 28 dB

ngak il il

T w %“”“Z\

dB/ Vel ™,

o i LWEEAY

1.28 ﬂﬂﬂ ! )

dB ! s
e gt e

LgAwy

M1 52

Center 2.4408 008 GHz Span 3 MHz

#Res BH 308 kHz #+VBH 308 kHz #Sweep 1006 ms (1000 pts)

Occupied Bandwidth Occ BH % Pwr  99.00 7

1 @6@2 MHZ ® dB -26.80 dB
Transmit Freq Error  29.136 kHz
% B Bandwidth 1.672 MHz

WireLess
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Highest channel

AT4@

3 Agilent

Ref @ dBm #Htten 20 dB

#Peak

16 o Mg

dB/ . o N,
i o

Offst j \ww /' \ .-*“”M

1.28 L b e

dB e B

LafAw

M1 32

Center 2,480 BBA GHz Span 3 MHz

#Res BH 30 kHz #\UBH 308 kHz #Sneep 10.06 ms (1000 pts)

Occupied Bandwidth Occ BH % Pwr 99,00
1.7606 MHz ®x dB -26.88 dB

Transmit Freq Error  24.141 kHz
% dB Bandwidth 1.684 MHz

WireLess
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AT4@

Section 15.247 Subclause (a) (2) / RSS-210 A8.2. (a). 6 dB Bandwidth

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

RESULTS

6 dB Bandwidth (see next plots).

Lowest frequency Middle frequency

Highest frequency

2402 MHz 2440 MHz 2480 MHz
6 dB Spectrum bandwidth (kHz) 694.7 700.7 704.7
Measurement uncertainty (kHz) +21.7

Verdict: PASS

WireLess
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6 dB BANDWIDTH.
Lowest Channel

# Agilent

-Espafia

AT4@

Ref 1.28 dBm

#Atten 20 dB

a Mkrl 634.7 kHz
-0.81 dB

#Peak

MW‘—“—M

/,/

T

N

Center 2,482 BBA B GHz
#Res BH 188 kHz

#\BW 300 kHz

Middle Channel

Span 2 MHz
Sweep 1,866 ms (1006 pts)

= Agilent

Ref 1.28 dBm

#Atten 20 dB

a Mkrl 788.7 kHz

#Peak

dB/
Offst

/

8.2 dB

1.28

dE /ff

i

.

2 [T

dBm

LgAy

W1 352

33 FC
AR

£0f
f>5ak

Swp

Center 2.448 BAG 8 GHz
#Res BH 168 kHz

#BH 300 kHz

Span 2 MHz
Sweep 1.BGE ms (1006 pts)

WireLess
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Highest Channel

w Agilent

a Mkrl 7847 kHz

Ref 1.28 dBm #Atten 28 dB E].E:iZ dB
#Paak

Log e e e

18 -

dB/ /
Offst

Center 2,480 BAG B GHz Span 2 MHz
#Res BW 106 kHz #BH 306 kHz Sweep 1066 ms (1000 pts)
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Section 15.247 Subclause (b) / RSS-210 A8.4. (4). Maximum output power and antenna gain

SPECIFICATION

For systems using digital modulation in the 240828 MHz band: 1 watt (30 dBm).
The e.i.r.p. shall not exceed 4 W (36 dBm) (Canada)

RESULTS

The maximum peak conducted output power was meaausig the method according to point 9.1.1. of
Guidance for Performing Compliance MeasurementsDagital Transmission Systems (DTS) Operating
Under §15.247 558074 D01 DTS Meas Guidance v03ad2dd)5/06/2014.

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

MAXIMUM OUTPUT POWER. See next plots.

Maximum declared antenna gain: 4.5 dBi.

Lowest frequency Middle frequency| Highest frequency
2402 MHz 2440 MHz 2480 MHz
Maximum conducted power (dBm) -1.51 -1.42 -1.39
Maximum EIRP power (dBm) 2.99 3.08 3.11
Measurement uncertainty (dB) +1.5

The maximum directional gain of the antenna is thas 6 dBi and therefore the maximum output poiwarot
required to be reduced from the stated values.

Verdict: PASS

Report No: (NIE)
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CONDUCTED PEAK POWER.

Lowest frequency

= Agilent

Mkrl 2.482 275 GHz

Ref 5 dBm Atten 28 dB -1.51 dBm
#Peak 1

Log %

18

dB/ e \\\\

/ N

LaAy

vl ose2
33 FC

£0f
FTun
Swp

Center 2,402 08B GHz Span 18 MHz
#Res BH 2 MHz #/BH 8 MHz Sweep 1866 ms (1888 pts)

Middle frequency

= Agilent

Mkrl 2.448 245 GHz

Ref 5 dBm #Atten 20 dB -1.42 dBm
#Peak 1

Log e —t

18

dB/ /// \\

v <
/ N

N
LaAw HmwwWw”Jf “““*mw

W1 52
53 FC

£0f
FTun
Swp

Center 2.440 080 GHz Span 18 MHz
#Res BH 2 MHz #YBW 8 MH=z Sweep 1.BGE ms (1080 pts)
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WireLess
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Highest frequency

4 Agilent

Mkrl 2.479 765 GHz

Ref 5 dBm #Atten 20 dB -1.39 dBm
#Peak 1

Log f!__,_‘i}__,_‘_‘__‘_x

18

dB/ /// \

% N

LAy Mo
oty
V1 sz
53 FC
AA
£if
FTun
Swp
Center 2.480 080 GHz Span 18 MHz
#Res BH 2 MHz #BH & MHz Sweep 1066 ms (1080 grs)
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Section 15.247 Subclause (d) / RSS-210 A8.5. Emission limitations conducted (Transmitter)

SPECIFICATION

In any 100 kHz bandwidth outside the frequency bamdvhich the digitally modulated intentional raitia is
operating, the radio frequency power that is preduay the intentional radiator shall be at leastiB(below that
in the 100 kHz bandwidth within the band that corgeahe highest level of the desired power. If tifssmitter
complies with the conducted power limits basedrenuse of RMS averaging over a time interval, ttenaation
required shall be 30 dB instead of 20 dB.

RESULTS:

Reference Level Measurement

Lowest frequency| Middle frequency| Highest frequency
2402 MHz 2440 MHz 2480 MHz
Reference Level Measurement -1.86 -1.70 -1.72
(dBm)
Measurement uncertainty (dB) +1.5
Lowest frequency 2402 MHz
Frequency (MHz) Level (dBm) Limit (dBm)
63.71 -38.86 -21.86
Middle frequency 2440 MHz
Frequency (MHz) Level (dBm) Limit (dBm)
63.71 -38.72 -21.70
Highest frequency 2480 MHz
Frequency (MHz) Level (dBm) Limit (dBm)
63.71 -38.54 -21.72

Verdict: PASS
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AT4@

WireLess

Number of sweep points: 30,000.
Lowest frequency (2402 MHz): 30 MHz-25GHz (see n#at).

& Att

-10 dBm

MultiView | Spectrum
Ref Level 0.00 dBm

20 dB

1 Frequency Sweep

SWT 250 ms @ VBW 300 kHz

[T]

TFR View
-64.75 dBm
7.205130 GHz

-38.86 dBm

® RBW 100 kHz
Mode Auto Sweep

M3[1]

M1[1]

-20 dBm

63.710 MHz

-30 dBm

H1 -21.560 dBm

r
-40 dBm

50 dBm

M2

dBrm

=70

-80 dBm

-90 dBm

30.0 MH=

30000 pts 2.5 GHz/ 25.0 GHz

2 Marker Table
Type | Ref | Trc |

%-Value | Y-Value | Function | Function Result |

M1
M2
M3

1
1
1

63.71 MHz
4.80468 GHz
7.20513 GHz

-38.86 dBm
-51.26 dBm
-64.75 dBm

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

Middle frequency (2440 MHz): 30 MHz-25GHz (see ngbt).

MultiView - Spectrum

Ref Level 0.00 dBm
= Att

20 dB

SWT 250 ms @ VBW 300 kHz

& RBW 100 kHz
Mode Auto Sweep

1 Frequency Sweep 1Pk y
M4[1] -66.63 dBm
7.319160 GHz
-10 dBm M1[1] -38.72 dBm
63.710 MHz
-20 dBm H1 21700 dem
-30 dBm
1
r
-40 dBm

-90 dBm
30.0 MHz 30000 pts 2.5 GHz/ 25.0 GHz
2 Marker Table
Type | Ref | Trc | X-Value | ¥-Value | Function | Function Result |
M 1 63.71 MHz -38.72 dBm
M2 1 4.87959 GHz -53.27 dBm
M3 1 880.23 MHz -62.19 dBm
Md 1 7.31916 GHz -66.62 dBm
Note: The peak above the limit is the carrier fiery.
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Highest frequency (2480 MHz): 30 MHz-25GHz (seetneat).

AT4@

WireLess

f MultiView | Spectrum 1 =
Ref Level 0.00 dBm @ RBW 100 kHz
& Att 20dB  8WT 250 ms & VBW 300 kHz  Mode Auto Sweep
1 Frequency Sweep (
M3[1] -63.12 dBm
1.892350 GHz
-10 dem M1[1] -38.54 dBm
63.710 MHz
-20 dBm
H1 -21.720 dBm
-30 dBm
1
r
-40 dBm
50 dBm
M
L
-EMydBm frt ‘
-70 def T
-80 dBm
90 dBm
30.0 MHz 30000 pts 2.5 GHz/ 25.0 GHz
2 Marker Table
Type | Ref | Trc | ¥-Value | Y-Value | Function Function Result |
M1 1 63.71 MHz -38.54 dBm
M2 1 4.96033 GHz -56.00 dBm
M3 1 1.89235 GHz -63.12 dBm
Note: The peak above the limit is the carrier fiemay.
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AT4@

WireLess

Section 15.247 Subclause (d) / RSS-210 A8.5. Band-edge emissions compliance (Transmitter)

SPECIFICATION

Emissions outside the frequency band in whichnkenitional radiator is operating shall be at I€8&tB below the
highest level of the desired power. If the tranggnitomplies with the conducted power limits basedhe use of
RMS averaging over a time interval, the attenuatezjuired shall be 30 dB instead of 20 dB.

RESULTS:

1. LOW FREQUENCY SECTION. CONDUCTED.

See next plot.

Atilent

Ref B dBm

#Atten 10 4B

Mkr3 2.378 821 GHz

#Peak
Log
18

—64.58 dBm

dE/

]
-21.9
¢Bm

LaPw

Wl sz
Start 2.350 000 GHz
#Res BH 188 kHz

Marker Trace
1 (1
2 1
3 1

Verdict: PASS

#YBH 300 kHz

Type H Auxiz

Freg 2.399 284 GHz
Freg 2.396 31E GH=z
Freg 2.378 A21 GHz

Stop 2.412 988 GHz
Sweep 6007 ms (8192 pts)

Amplitude
-47.18 dBm
-58.49 dBm
-64.58 dBm
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2. HIGH FREQUENCY SECTION. CONDUCTED.

See next plot.

4 Agilent

N6,

WireLess

AT-

Ref @ dBEm

#ftten 10 dE

Mkr3 2.543 768 GHz
-57.52 dBm

#Peak f

dE/

= g 3N}

|

\
glé}na WMM MWWWL“ .n,.,ul

Whe s ot

LaPw

Wl 52

Center 2.530 BBE GHz
#Res BH 108 kHz

#\EH 300 kHz

Sweep 1365 ms (8192 pts)

Span 148 MHz

Marker Trace
1 1
2 1
3 1

Verdict: PASS

H Auxiz
2,484 B83 GH=
2.561 338 GH=
2.543 VB8 GHz

Amplitudea
-58.96 dBm
-57.82 dBm
-57.52 dBm
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Section 15.247 Subclause (e) / RSS-210 A8.5. Power spectral density

SPECIFICATION

For digitally modulated systems, the power spededisity conducted from the intentional radiatoth® antenna
shall not be greater than 8 dBm in any 3 kHz bairihg any time interval of continuous transmission.

RESULTS

The maximum power spectral density level in thedamental emission was measured using the method
PKPSD (Peak PSD) according to point 10.2. of Gudafor Performing Compliance Measurements on

Digital Transmission Systems (DTS) Operating Un826.247 558074 DO1 DTS Meas Guidance v03r02

dated 05/06/2014.

Power spectral density (see next plots).

Lowest frequency] Middle frequency| Highest frequency
2402 MHz 2440 MHz 2480 MHz
Power spectral density (dBm) -4.40 -4.30 -3.66
Measurement uncertainty (dB) +1.5

Verdict: PASS
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Power spectral density.
Lowest Channel

% Agilent

Mkrl 2.481 385 3 GHz
Ref 5 dBm #Atten 268 B -4.48 dBm

,_
o
]

i3

10 A e

Lafw

V1 52
33 FC

£
>G5k
Swp

Center 2.402 @88 A GHz Span 1 MHz
#Res BH 30 kHz #BH 308 kHz Sweep 1.066 ms (1600 pts)

Middle Channel

w2 Agilent

Mkrl 2.448 122 7 GHz
Ret 5 BEm #Htten 20 4B —4.38 Bm
#Pealk
Log
18 e M M —r sy

by 1=

LaAy

V1 g2
53 FC
AA
£01:
50k
Swp

Center 2.448 308 @ GHz Span 1 MHz
#Res BH 38 kHz #VBW 388 kHz Sweep 1.B66 ms (1006 pts)
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Highest Channel

Ref 5 dBm #Atten 28 dB . -3.66 dBm

1@ r‘ﬂp’_‘/-fw'\-\,_v—._r‘f — ‘-"\-..-ﬁ-un,f‘—u-fn\-v-w

LaAw

V1 352
53 FC
RA
£
50k
Swp

Center 2.450 006G B GHz Span 1 MHz
#Res BH 20 kHz «UBH 200 kHz Sweep 1066 ms (1008 pts)
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Section 15.247 Subclause (d) / RSS-210 A8.5. Emission 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 815(2)):

Frequency Range | Field strength (uV/m Field strength Measurement
(MH2z) (dBuV/m) distance (m)
0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F(kHz) - 300
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.

RESULTS:

The situation and orientation was varied to find thaximum radiated emission. It was also rotate@f aéd the
antenna height was varied from 1 to 4 meters ttfie maximum radiated emission.

Measurements were made in both horizontal andce¢pianes of polarization.

All tests were performed in a semi-anechoic 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 cormcfiactor to the measured level from the spectroatyaer. This
correction factor includes antenna factor, cabds lnd pre-amplifiers gain.

The equipment transmits continuously in the setectannel so it is not necessary a duty cycle ctorefactor.
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Frequency range 30 MHz-1000 MHz
The spurious signals detected do not depend copbating channel.

Spurious levels less than 20 dB below the limit:

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB
650.961666 \% Quasi-Peak 27.54 +3.8

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

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

1. CHANNEL: LOWEST (2402 MHz).

Spurious frequency Polarization Detector Emission Level Measurement

(GHz) (dBuV/m) Uncertainty (dB
2.37868 H Peak 48.00 +4.09
2.49510 H Peak 48.18 +4.09
4.80625 H Peak 45.79 +4.09

2. CHANNEL: MIDDLE (2440 MHz).

Spurious frequency Polarization Detector Emission Level Measurement

(GHz) (dBpV/m) Uncertainty (dB
2.33634 H Peak 47.76 +4.09
2.49818 H Peak 48.60 +4.09
4.88175 H Peak 45.84 +4.09

3. CHANNEL: HIGHEST (2480 MHz).

Spurious frequency Polarization Detector Emission Level Measurement

(GHz) (dBpV/m) Uncertainty (dB
2.35787 H Peak 48.24 +4.09
2.49773 H Peak 48.19 +4.09
4.95775 H Peak 45.65 +4.09

Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.

® * RBW 100 kHz
* VBW 300 kHz

Ref 70 dBpVv/m “Att 0dB SWT 100 ms

70

60

—50

Fccl 15 -
40

—30

0 NN

3DB

—0

—-10

—-20

-30

Start 30 MHz 97 MHz/ Stop 1 GHz

(This plot is valid for all three channels).
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FREQUENCY RANGE 1 GHz to 3 GHz.
CHANNEL: Lowest (2402 MHz).

Ref Level 80.00 dBuv/m
& Att
TOF
1 Frequency Sweep

0de ® SWT 15 ® VBW 3 MHz

70 dBpvm

H1 74.000 dBpv/m

MultiView | Spectrum 2

AT4@

WireLess

® RBW 1 MHz
Mode Auto Sweep

60 dBpsm

S0 dBpvm

H2 54.000

AR

-

30 dBpvm

20 dBpv/m

10 dBpvim

O dBpr/rin

-10 dBpim

1.0 GHz

30000 pts 200.0 MHz/

3.0 GHz

Note: The peak shown in the plot above the limihiscarrier frequency.
CHANNEL: Middle (2440 MHz).

Ref Level 80.00 dBRv/m
& Att
TOF
1 Frequency Sweep

0dB ® SWT 1s @ VBW 3 MHz

70 dBpvfm

H1 7<4.000 depvimm

MultiView | Spectrum 2

® RBW 1 MHz
Mode Auto Sweep

TPk View

2R View

60 dBpvfm

S0 dBpvfm

H2 S4.000

dBpM

30 dBpvfm

20 dBpvfm

10 dBpvém

0 dBpvfm

-10 depsm

1.0 GHz

30000 pts 200.0 MHz/

3.0 GHz

Note: The peak shown in the plot above the limihis carrier frequency.
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CHANNEL: Highest (2480 MHz).

MultiView | Spectrum 2 l = I
Ref Level 80.00 dBRv/m @ RBW 1 MHz

& ALt 0dB ® SWT 15 ® VBW 3 MHz Mode Auto Sweep

TOF

1 Frequency Sweep

H1 74.000 depv/m
70 dBpvfm
60 dBpvfm
HZ 54.000 dBuv/m
S0 dBpvfm
I — ; F——

30 dBpvfm

20 dBpvfm

10 dBpvém

0 dBpvfm

-10 depsm

1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz

Note: The peak shown in the plot above the limihiscarrier frequency.

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

MultivView | Spectrum 2 = I
Ref Level 280.00 dBuw/m @ RBW 1 MHz

@ Att 0de & SWT 1= @ VBW 3 MHz Mode Auto Sweep

TDF

1 Frequency Sweep

H1 74.000 dBpv/m
70 dBp/m
60 dBpw/m
H2 54.000 depv/m
S50 dBpw/m
40 dbpm ‘ —— NW
i o

10 dBpss/m

O depvim

-10 dBprin

3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz
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CHANNEL: Middle (2440 MHz).

MultiView | Spectrum 2
Ref Level 80.00 dBuv/m

AT4@

WireLess

& RBW 1 MHz

e Att DdB® SWT 1s e VBW ZMHz

1 Frequency Sweep

Mode Auto Sweep
TOF

H1 74.000 dBpiym

70 dBpvm

60 dBpvfm

H2 54,000 dB v/

S0 dBpvm:

40 dBpvfm

-
vttt

10 dBpv/m

0 dBpsfm

-10 depv/m

3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz
CHANNEL: Highest (2480 MHz).

MultiView | Spectrum 2 -

Ref Level 80.00 dBuv/m @ RBW 1 MHz
@ Att 0dB ® SWT 1s ® VBW 3 MHz Mode Auto Sweep

TOF

1 Frequency Sweep

H1 74.000 dBpiym

70 dBpvm

60 dBpvfm

H2 54,000 dB v/

S0 dBpvm:

40 dBpvfm

- M

st
il ]

10 dBpv/m

0 dBpsfm

-10 depv/m

3.0 GHz

30000 pts

1.5 GHz/

18.0 GHz
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WireLess

FREQUENCY RANGE 18 GHz to 26 GHz.

MultiView | Spectrum -
Ref Level 80.00 dBuv/m

& RBW 1 MHz

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

1 Frequency Sweep

H1 74,000 dBpy/m

70 dBpvfm

60 dBpvfm

H2 54,000 dB v/

S0 dBpWm

30 depivm

20 depivm

10 dBpv/m

0 depvy/m

-10 dBpv/m

18.0 GHz 30000 pts 800.0 MHz/

(This plot is valid for all three channels).

26.0 GHz
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WireLess

FREQUENCY RANGE 2.31 GHz to 2.39 GHz. (RESTRICTEBND)
CHANNEL: Lowest (2402 MHz).

MultiView | Spectrum 2 -
Ref Level 80.00 dBuv/m @ RBW 1 MHz

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

1 Frequency Sweep

H1 74.000 dBpiym

70 dBpvm

60 dBpvfm

H2 54,000 dBpvim
S0 dBpvm: ‘

WWWMMWMMMWMWWW

40 dBpvfm

30 dBpim

20 dBpv/m

10 dBpv/m

0 dBpsfm

-10 depv/m

2.31 GHz 10000 pts 8.0 MHz/ 2.39 GHz

CHANNEL: Middle (2440 MHz).

MultiView | Spectrum 2 -
Ref Level 80.00 dBuv/m ® RBW 1 MHz
@ Att 0dB ® SWT 1 s ® VBW 3 MHz Mode Auto Sweep
TOF
1 Frequency Sweep
H1 74.000 dBpv/fim
70 dBpvm:
60 dBpvfm
H2 54,000 dBpvim
S0 dBpvVm ‘
40 dBpvm
30 dBpvfm
20 dBpvfm
10 dBpv/m
0 depy/m
-10 depv/m
2.31 GHz 10000 pts 8.0 MHz/ 2.39 GHz
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WireLess

CHANNEL: Highest (2480 MHz).

MultiView | Spectrum 2 -
Ref Level 80.00 dBuv/m

& RBW 1 MHz

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

1 Frequency Sweep

H1 74,000 dBpy/m

70 dBpvfm

60 dBpvfm

H2 54,000 dBpvim
S0 dBpWm ‘

oot s st

40 dBpWfm

30 depivm

20 depivm

10 dBpv/m

0 depvy/m

-10 dBpv/m

2.31 GHz 10000 pts 8.0 MHz/ 2.39 GHz

FREQUENCY RANGE 2.4835 GHz to 2.5 GHz. (RESTRICTBEND)
CHANNEL: Lowest (2402 MHZz).

MultiView | Spectrum 2 -
Ref Level 80.00 dBuv//m & RBW 1 MHz

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

1 Frequency Sweep

H1 74,000 dBpy/m

70 dBpvm

60 dBpvfm

H2 54.000 dBp/m
S0 dBpWm ‘

Bt sl g A O el b

40 dBpim:

30 depvfm

20 depvfm

10 dBpiyfm

0 depy/m

-10 depv/m

2.4835 GHz 10000 pts 1.65 MHz/ 2.0 GHz
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WireLess

CHANNEL: Middle (2440 MHz).

MultiView | Spectrum 2 -
Ref Level 80.00 dBuv/m ® RBW 1 MHz

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

1 Frequency Sweep

H1 74.000 dBps/fm
70 dBpvm:
60 dBpvfm
H2 54.000 dBp/m
S0 dBpvVm ‘

ol A L B A LA A

40 dBpvm

30 dBpvfm

20 dBpvfm

10 dBpv/m

0 depy/m

-10 depv/m

2.4835 GHz 10000 pts 1.65 MHz/ 2.5 GHz

CHANNEL: Highest (2480 MHz).

MultiView | Spectrum 2 -
Ref Level 80.00 dBuv/m ® RBW 1 MHz

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

1 Frequency Sweep

H1 74000 dBpfm

70 dBpvm:

60 dBpvfm

H2 54.000 dBp/m
S0 dBpvVm ‘

oo NS bbbt

40 dBpvm
it

30 dBpvfm

20 dBpvfm

10 dBpv/m

0 depy/m

-10 depv/m

2.4835 GHz 10000 pts 1.65 MHz/ 2.5 GHz
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