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Competences and guarantees

AT4 wireless is a testing laboratory accreditedtlisy National Accreditation Body (ENAC -Entidad Naal de
Acreditacion), to perform the tests indicated ia @ertificate No. 51/LE 147.

AT4 wireless is a laboratory with a measuremenitifaéin compliance with the requirements of Seati.948 of the
FCC rules and has been added to the list of feslivhose measurements data will be accepted ijuct@an with
applications for Certification under Parts 15 oraf8e Commission's Rules. Registration Numbe@267.

AT4 wireless is a laboratory with a measuremerg 8it compliance with the requirements of RSS 2%2ué 1
(Provisional) and has been added to the list eldfisites of the Canadian Certification and EngingeBureau.
Reference File Number: IC 4621A-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 maimémce of the confidentiality of all information aédd to the item
under test and the results of the test.

The results presented in this Test Report apply tinthe particular item under test establishethisa document.

IMPORTANT: No parts of this report may be reproduced or qliotgt of context, in any form or by any means,
except in full, without the previous written persien of AT4 wireless.

General conditions

1. This 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 frteproduction can be made without previous emithermission of
AT4 wireless.

4. This test report cannot be used partially dulhfor publicity and/or promotional purposes watlt previous written
permission of AT4 wireless and the Accreditatiordi®s.

Uncertainty

Uncertainty (factor k=2) was calculated accordimghie AT4 wireless internal document PODTOO0O.
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Usage of samples

Samples undergoing test have been selectethéylient

Sample S/01 is composed of the following elements:

Control N° Description Model SEHEIRNS Date of reception

48487/09 Device with integral antenna CP1000 100a154195Y 2016-05-30

Auxiliary elements used with the sample S/01.:

Control N° Description SEHEINS Date of reception

48487/12 Battery --- --- 2016-05-30

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

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

48487/08 Device with antenna connector CP1000 140.025058Y 2016-05-30

Auxiliary elements used with the sample S/02:
Control N° Description Model SEHEINS Date of reception

48487/36 Battery --- --- 2016-05-30

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

Test sample description

CP1000 Sound Processor is part of a cochlear irhglgtem. It is worn behind the ear and its purpgsge capture and
digitally process sound, as well as to transferatidio data and power to the cochlear implant aeanscutaneous link.

Identification of the client

COCHLEAR LIMITED
1 University Avenue, Macquarie University, NSW-210@@stralia

Testing period
The performed test started on 2016-05-30 and #&uisin 2016-06-01

The tests have been performed\at wireless.
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Environmental conditions

In the control chamber, the following limits weret ®xceeded during the test:

Temperature Min. :_15 c
Max. = 35 °C
Relative humidity mg;lzzz%zz
Shielding effectiveness > 100 dB
Electric insulation >10 kQ
Reference resistance to earth <1Q

In the semianechoic chamber, the following limierg/not exceeded during the test.

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

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

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

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

More than 75% of illuminated surface is betweem@ 6
dB (26 MHz to 1000 MHz).

Normal site attenuation (NSA)

Field homogeneity

In the chamber for conducted measurements, thesolt limits were not exceeded during the test:

Temperature Min. = 15°C
Max. = 35 °C
Relative humidity Min. =20 %
Max. = 75 %
Air pressure Min. = 860 mbar
Max. = 1060 mbar
Shielding effectiveness >100dB
Electric insulation > 10 kKQ
Reference resistance to earth <1Q
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Remarks and comments

1: Used instrumentation:

Conducted Measurements

Last Cal. date Cal. due date

Spectrum analyser Agilent PSA 2015/10 2017/10

E4440A

Radiated Measurements

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

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 201311 2016/11
Broadband Horn antenna 18-40 GHz
5. SCHWARZBECK BBHA 9170 2014/03 2017/03
EMI Test Receiver R&S ESU 40 2016/03 2018/03
Spectrum analyser Rohde & Schwarz
7. ESW50 2015/12 2017/12
RF pre-amplifier 10 MHz-6 GHz
8. SCHWARZBECK BBV9743 2015/09 2016/09
RF pre-amplifier 1-18 GHz Bonn
9. Elektronik BLMA 0118-1M 2015/09 2016/09
RF pre-amplifier 18-40 GHz BONN
10. ELEKTRONIK BLMA 1840-1M 2015712 201712
Testing verdicts
Not applicable ... : N/A
PASS .. : P
FAIL ... : F
NOt MEASUIE ....eviiieiiiiiiiiie et e e e : N/M
1. Bluetooth Low Energy
FCC PART 15 PARAGRAPH / RSS-210 VERDICT
NA| P | F [NM
FCC 15.249 Subclause (a) / RSS-210 A.2.9. (a) Field strength of fundamen P
and harmonics emissions
FCC 15.249 Subclause (d) / RSS-210 A.2.9. (b) Emissions radiated outside P
the specific frequency bands
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FCC PART 15 PARAGRAPH / RSS-210 VERDICT
NA| P | F [NM
FCC 15.249 Subclause (a) / RSS-210 A.2.9. (a) sierhgth of fundameal P
and harmonics emissions
FCC 15.249 Subclause (d) / RSS-210 A.2.9. (b) Emissions radiated outside P
the specific frequency bands

Report No: (NIE)
48487RRF.002

Page 7 of 47

2016-08-04



AT4 wireless, S.A.U.

Parque Tecnoldgico de Andalucia, {Q

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Méalaga - A T4 \9

Espafa WirELESS D E K RA
www.atdwireless.com - C.I.LF. A29 507 456

a DEKRA company

Appendix A — Test result “Bluetooth Low Energy”
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TEST CONDITIONS

Power supply (V):

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

Declared Gain for antenna (maximum) = +0.50 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 shieloted and it is directly connected to the spectrualyaer.

SPECTRUM
EUT ANALYZER

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 MHIO0 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-ctimdavooden) platform 1.5 m above the ground plané the
situation and orientation was varied to find theximaum radiated emission. It was also rotated 36G? e
antenna height was varied from 1 to 4 meters ttfie maximum radiated emission.

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

Spectrum analyser

ANECHOIC CHAMBER
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Measuring 360° PTxO;Tng
able

Antenna

‘ ‘ | 3 mdistance

‘ S

AntennaMast
| (Antennaheight variation: 1-4 m)

Shielded Control RoomFor

Radiated Measurements

Radiated measurements setup f > 1 GHz

D DEKRA

Horn antenna

VWWWWWWWWYWWWWWNY

Preamplifier
EUT
\ 2 B
1 m distance

Shielded control room for
Spectrum :

radiated measurements
analyser
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Occupied Bandwidth

RESULTS

(see next plots).

Lowest frequency| Middle frequency| Highest frequency
2402 MHz 2440 MHz 2480 MHz
99% bandwidth (MHz) 1.022 1.001 1.000
-26 dBc bandwidth (MHz) 1.200 1.152 1.149
Measurement uncertainty (kHz) <+5.00
Report No: (NIE)
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Lowest Channel

= Agilent
Ref 18 dBm #Atten 20 dB
#Peak
Log
19 ﬂvﬂﬂj Ry
dB/ Q" Ty
—)j"r v\.‘(_
ﬂ/"‘"‘—f\w - \“Wm
;«"’J .
et

LaAy
M1 52
Center 2,482 ABA GHz Span 3 MHz
#Res BH 30 kHz #UEW 308 kHz Sweep 3.13 ms C1A0A pts)
Occupied Bandwidth Occ BH % Pwr  99.00 /

1.0219 MHz ®x dB -26.00 4B

Transmit Freq Error  -19.389 kHz
®x dB Bandwidth 1.288 MHz

Middle Channel

# Agilent
Ref 16 oBm #Atten 20 dB
#Peak
Log
19 et P
dB/ ot T
> «
W/J \UKWM.H

[k l\rnl""\

IlMlLk [ s e
LafAw
Ml 52
Center 2.448 BBB GHz Span 3 MHz
#Res BM 30 kHz #/BW 388 kHz Sweep 313 ms (1006 prs)
Occupied Bandwidth Occ BW % Pur  99.00 %

1 @@@7 HHZ ¥ dB -26.08 4B

Transmit Freq Error  -15.796 kHz
% dB Bandwidth 1.152 MHz
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Highest channel

- Agilent
Ref 18 dBm #Atten 28 dB
#Peak
Log
16 e /m“\_./"-.ru
dB/ o oy
> «

e !

LaAy

Ml S2

Center 2.480 BB GHz Span 3 MHz
#Res BM 30 kHz #BW 388 kHz Sweep 313 ms (LOER prs)
Occupied Bandwidth Occ BH % Pur  99.00 7

1.8001 MHz x dB -26.00 B

Transmit Freq Error  -26.168 kHz
% dB Bandwidth 1.149 MHz
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Section 15.249 Subclause (a) / RSS-210 A2.9. (agldrstrength of Fundamental

SPECIFICATION

The field strength of emissions from intentionalietors shall comply with the following

Fundamental Field strength of Field strength Measurement
frequency (MH2z) fundamental (mV/m) (dBuV/m) distance (m)
902 - 928 50 93.98 3
2400 — 2483.5 50 93.98 3
5725 - 5875 50 93.98 3
24000-24250 250 107.96 3

for frequencies above 1000 MHz, the above fieldrgjth limits are based on average limits. Howethey,
peak field strength of any emission shall not egdbe maximum permitted average limits specifieovabby

more than 20 dB under any condition of modulation.

RESULTS (see next plot)

Lowest frequency Middle frequency| Highest frequency
2402 MHz 2440 MHz 2480 MHz
Field strength (dBuV/m) average 71.23 72.30 71.42
Field strength (dBuV/m) peak 71.94 72.96 71.75
Measurement uncertainty (dB) <+4.87

Verdict: PASS
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FIELD STRENGTH

Lowest Channel

MultiView Spectrum | D
Ref Level 80.00 dBuv/m RBW 3 MHz
Att 0dB & SWT 15 @ VBW 10 MHz Mode Auto Sweep
TOF
1 Frequency Sweep
M2[2] 71.23 dBpV/m)|
el 2.401947500 GHz|
o xl M1[1] 71.94 dBpV/m
70 dBpvim
/____,..—-—"" —-_“‘N.‘\ 2.402021830 GHz
60 dBpv/m et M
50 dBpsm !
40 dBpWim
30 dBpw/m
20 dBpwim
10 depsim
0 depvim
-10 dBpvym
CF 2,402 GHz 30000 pts 1.0 MHz/ Span 10.0 MHz

Middle Channel

MultiView Spectrum | D

Ref Level £0.00 dBuv/m RBW 3 MHz
Att 0dE & SWT 1= @ VBW 10MHz Mode Auto Sweep
TOF
M2[2] 72.30 dBpV/m
2.439978830 GHz|
M1[1] 72.96 dBpV/m
70 dBp/m /ﬂ“"’i“""— o _—""'-_.\\\ 2.439975830 GHz
60 dBpvym M/ M
e \
40 depyim
30 dBpvim
20 dBpyim
10 depsfm
0 depv/im
-10 dBpvy/m
CF 2.44 GHz 30000 pts 1.0 MHz/ Span 10.0 MHz
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Highest Channel
MultiView Spectrum
Ref Level £0.00 dBLV/m RBW 3 MHz
Alt 0dB @ SWT 15 @ VBW 10 MHz
TDF

1 Frequency Sweep

Mode Auto Sweep

M2[2] 71.42 dBp¥/m|
b 2480015500 GHz
B/ | M1[1] 71.75 dBp¥/m|
70 dBpv/m e
//"' N\\ 2.480032500 GHz
60 dBpyFm M"‘“ w
S0 dBpYim
40 dBpim
30 dBpvim
20 depyim
10 dBpssfm
0 dBpvfm
-10 depiym
CF 2.48 GHz 30000 pts 1.0 MHz/ Span 10.0 MHz
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Section 15.249 Subclause (a) and (d) / RSS-210 AZlY. Radiated emissions (Transmitter)

SPECIFICATION

The field strength of harmonics from intentionaliedors shall comply with the following

Fundamental Field strength of Field strength of Measurement
frequency (MH2z) harmonics (uV/m) | harmonics (dBuV/m distance (m)
902 - 928 500 54 3
2400 — 2483.5 500 54 3
5725 - 5875 500 54 3
24000-24250 2500 67.96 3

Emissions radiated outside of the specific frequdmands, except for harmonics, shall be attenubyedt

least 50 dB below the level of fundamental or te teneral radiated emission limits specified intisac
15.209:

Frequency Range | Field strength (uV/m Field strength Measurement
(MHz) (dBpV/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

Whichever is the lesser attenuation.

At frequencies equal to or less than 1000 MHz, d@npe with the limits in 15.209 shall be demonsida
using measurement instrumentation employing a CI§@&si-peak detector. Above 1000 MHz, compliance
with the emission limits in 15.209 shall be demastsd based on the average value of the measured

emissions. However, the peak field strength of emyssion shall not exceed the maximum permittedaaee
limits specified above by more than 20 dB under @mydition of modulation.

RESULTS:

The situation and orientation was varied to find thaximum radiated emission. It was also rotatei? aéd
the antenna height was varied from 1 to 4 metefimdiothe maximum radiated emission.

Measurements were made in both horizontal andcadplanes of polarization.

All tests were performed in a semi-anechoic chanalbex distance of 3 m for the frequency range 3QzMH
1000 MHz and at distance of 1m for the frequenageal GHz-25 GHz.

The field strength is calculated by adding corgactiactor to the measured level from the spectroalyser.
This correction factor includes antenna factor]e#iss and pre-amplifiers gain.
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AT

Frequency range 30 MHz-1000 MHz

The result does not depend on the operating channel

Highest spurious levels at less than 20 dB redpdbie limit:

O

WiReELESS
a DEKRA company

D DEKRA

Spurious frequency Polarization Detector Emission Level Measurement
(MH2) (dBuV/m) Uncertainty (dB
80.34300 H Quasi-Peak 21.32 + 3.88

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
Lowest Channel

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBpV/m) Uncertainty (dB
Peak 42.30 <+4.87
7.20575 Y,
Average 35.58 <+4.87
Middle Channel
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBpV/m) Uncertainty (dB
Peak 43.34 <+4.87
7.31975 Vv
Average 34.56 <+4.87

Highest Channel

No spurious emissions were found at less than 2Bed@wv the limit.

Verdict: PASS
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pany

FREQUENCY RANGE 30 MHz-1000 MHz.

® RBW 100 kHz
VEBW 300 kHz

Ref 70 dBpv/m Attt 0 dB SWT 100 ms

D DEKRA

70

—60

<|r
H
L]

EW|

50

zects |
4

—30

=20

--10

—--20

-30

Start 30 MHz 97 MHz/

(This plot is valid for all three channels).

Stop 1 GHz
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Espafa WireLESS D E K RA
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FREQUENCY RANGE 1 GHz - 3 GHz.
Lowest Channel

MultiView Spectrum D
Ref Level 20.00 dBuv/m RBW 1 MHz

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

1 Frequency Sweep

H1 74,000 dBpdfm

70 dBpvm

60 dBpvm

H2 54,000 dBp/mm

S50 dBpvm

) e . N " "

Rl

20 dBpvim

10 dBpvfm

0 depv/m

-10 dBpvim

1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz
— — — —

Note: The peak shown in the plot is the carriegdiency.

Middle Channel

MultiView Spectrum D
Ref Level 20.00 dBuv/m RBW 1 MHz

Att 0Ode & SWT 15 @ VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 dBpv/m

70 dBpm

60 dBpvfm

H2 54,000 B/

S50 dBprm

, ‘ . ‘ o

20 dBp/m

10 dBpv/m:

0 depvw/m

-10 depvim

1.0 GHz 30000 pts 200.0 MHE{ 3.0 GHz
— — —

Note: The peak shown in the plot is the carriegdiency.
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Highest channel

an

Parque Tecnol6gico de Andalucia, {‘))
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - ,4 ’ 9

WiReELESS

-

1 Frequency Sweep

H1 74.000 dBpw/m

MultiView Spectrum D
Ref Level 80.00 dBpv/m RBW 1 MHz
Att Ode = SWT 15 @ VBW 3 MHz Mode Auto Sweep

TOF

70 dBpfm

60 dBpv/m

H2 54.000 dBph/m

S0 dBpv/m

%WW

20 dBpv/m:

10 dBpv/m:

0 depvém

-10 depv/m

1.0 GHz 30000 pts 200.0 MHz/
— — —

Note: The peak shown in the plot is the carriegdency.

FREQUENCY RANGE 3 GHz to 18 GHz.
Lowest Channel

3.0 GHz
—

1 Frequency Sweep

MultiView Spectrum D
Ref Level 30.00 dBuvYm RBW 1 MHz
Att 0dB @ SWT 1s @ VBW 3 MHz Mode Auto Sweep

TOF

H1 74.000 dBpv/r

70 dBpim

60 dBpr/m

H2 54.000 dBp/n

S50 dBpv/m

40 dBprim

FRATI—
Lk

el

m \ M -

10 dBp/m

0 dBpv/m

-10 dBprfmn

3.0 GHz 30000 pts 1.5 GHz/

18.0 GHz
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Middle Channel

AT4@

WiReELESS

a DEKRA company

MultiView Spectrum
Ref Level 80.00 dBuv/m RBW 1 MHz
Att 0dB SWT 15 VBW 3 MHz
TOF

1 Frequency Sweep

H1 74.000 dBpv/m

Mode Auto Sweep

70 dBpv

60 dBpv/fm

H2 54,000 dBpv/m

S0 dBpifm

40 dBpvfm

L daah i ki
o

10 dBpv/m

0 depy/m

-10 dBpv/m

3.0 GHz 30000 pts

1.5 GHz/

18.0 GHz

Highest channel

MultiView Spectrum
Ref Level 20.00 dBpv/m RBW 1 MHz
Att 0de SWT 1s VBW = MHz
TOF

1 Frequency Sweep

H1 74.000 deps/m

Mode Auto Swesp

70 depvim

60 dBpvm

H2 54.000 dB i/

S0 dBpim

40 depim

10 depvim

0 depv/m

-10 dBpwfm

3.0 GHz 30000 pts

1.5 GHz/

18.0 GHz
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FREQUENCY RANGE 18 GHz to 26 GHz.

MultiView | Spectrum
Ref Level £0.00 dBuv/m & RBW 1 MHz
@ Att O0dE ® SWT 13 ® VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

HZ 74.000 depy//m

70 dBpifm

60 dBpifm

H1 54.000 dBpv/m

S0 dBpvfm

40 dBpv/m | l ) W m W

30 dBpifm
: — — — o pr——
s — - e e " g L T N

20 dBpv/m

10 dBpv/m

0 depv/m

-10 depwvm

18.0 GHz 30000 pts 800,0 MHz/ 26.0 GHz

(This plot is valid for all three channels).
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FREQUENCY RANGE 2.31 GHz to 2.39 GHz. (RESTRICTERND)
Lowest Channel

( MultiView Spectrum 1 D

Ref Level 80.00 dBuv/m RBW 1 MHz
Att 0de = SWT 15 @ ¥BW 3 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

H1 74.000 dBp/m

70 dBpvm

60 dBpv/m:

H2 54.000 dBpv/m

S0 depv/m

40 dBpvm

Ll L L RSP WTNE " P " . L " " "

30 dBpym

20 dppvm

10 dBpvfm

0 dBpv/m

-10 dBpvsm

2.31 GHz 30000 pts 8.0 MHz/ 2.39 GHz

Middle Channel

MultiView Spectrum D

Ref Level 80.00 dBuv/m RBW 1 MHz
Att 0de & SWT 15 @ ¥VBW 3 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

H1 74.000 dBpv/m
70 dBpm

60 dBpv/m:

H2 54.000 ‘dBUVﬂT\

S0 dBpym

40 dBpv/m:
" | u L ey w.ll " Lol oL “. n“ T L " L w " L

30 dBpym

20 dBpv/m:

10 dBpvfm

0 dBpv/m

-10 dBpvfme

2.31 GHz 30000 pts 8.0 MHz/ 2.39 GHz
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Highest channel

MultiView

Spectrum

Ref Level 80,00 dBuWv/m
Att
TDF
1 Frequency Sweep

OdB & SWT 1s

70 dBpfmi

H1 74.000 deps/m

aT42

WireLesS

EKRA com pany

RBW 1 MHz
VBW 3 MHz

Mode Auto Sweep

60 dBpvf

HZ 54.000 dBpv/m

40 dBpsm

S0 dBps/m

30 dBps

20 dRps

10 dBpvifm

0 depv/m

-10 dBpvfm

2.31 GHz

30000 pts

8.0 MHz/

2.39 GHz

FREQUENCY RANGE 2.4835 GHz to 2.5 GHz. (RESTRICTBEND)
Lowest Channel

Multiview

Att
TDF

Spectrum

Ref Level 80.00 dBuv/m
OdB = SWT 1s

1 Frequency Sweep

70 depv/m

H1 74.000 dBpy/rmr

RBW 1 MHz
VBW 3 MHz

Mode Auto Sweep

60 dBpvm:

H2 54.000

dB v

40 depvim

50 depv/m

ok "

Lel ey

Ao

30 dBpvdm

20 depv/m

10 dBpvm

0 depv/m:

-10 dBpiim

2.4835 GH=z

30000 pts

1.65 MHz/

2.5 GHz
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Middle Channel

Multiview Spectrum

aT42

WireLesS

EKRA com pany

Ref Level £0.00 dBuv/m RBW 1 MHz

Att OdB & SWT 15 o VBW 3 MHz
TDF

1 Frequency Sweep

H1 74.000 dBpv/m

Mode Auto Sweep

70 dBpd/m

60 dBpv/m

HZ2 54.000 dBpv/m

S0 dBpv/m

40 dBpv/m

L L L L o n

30 dBpd/m

20 dBpv/m

10 dBpsym

0 dBpv/m

-10 dBpwsfm

2.4835 GHz

1.65 MHz/

2.2 GHz

Highest Channel

Multiview Spectrum

Ref Level 80.00 dBuv/m RBW 1 MHz

ALt 0dB = SWT 1s & VBW 3 MHz
TOF

1 Frequency Sweep

H1 74.000 dBpv/m

Mode Auto Sweep

70 dBpsim

&0 dBpwim

H2 54.000 dBpv/

40 depvim

S0 depv/m

Lo PR L

"

e

20 depwim

remn

20 depvim

10 deps/m

0 dBpv/m

-10 dBpvm

2.4835 GHz

30000 pts

1.65 MHz/

2.5 GHz
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a DEKRA company

Appendix B —Test result “Proximity radio”
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TEST CONDITIONS

Power supply (V):

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

Declared Gain for antenna (maximum) = +0.50 dBi

TEST FREQUENCIES:
Lowest channel: 2404 MHz
Middle channel: 2442 MHz

Highest channel: 2478 MHz

CONDUCTED MEASUREMENTS

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

SPECTRUM
EUT ANALYZER

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 MHIO0 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 GHrithperformed at a distance closer than the pedistance,
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-ctimdifevooden) platform 1.5 meter above the groulaté and
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.
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Radiated measurements setup f < 1 GHz

Spectrum analyser

ANECHOIC CHAMBER

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - ,4 ’ 4@

WiReELESS
a DEKRA company

Measuring 360° PTxO;Tng
able

Antenna

‘ ‘ | 3 mdistance

‘ S

AntennaMast
| (Antennaheight variation: 1-4 m)

Shielded Control RoomFor

Radiated Measurements

Radiated measurements setup f > 1 GHz

D DEKRA

Horn antenna

VWWWWWWWWYWWWWWNY

Preamplifier
EUT
\ 2 B
1 m distance

Shielded control room for
Spectrum :

radiated measurements
analyser
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AT4@

a DEKRA company

D DEKRA

Occupied Bandwidth

RESULTS

(see next plots).

Lowest frequency| Middle frequency| Highest frequency
2404 MHz 2442 MHz 2478 MHz
99% bandwidth (MHz) 1.746 1.762 1.774
-26 dBc bandwidth (MHz) 2.102 2.106 2.103
Measurement uncertainty (kHz) <+6.67
Report No: (NIE)
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Lowest Channel

# Agilent

Ref 18 dBm #Atten 20 dB
#Peak

5 P d v L
dB/ R AW
"I,,,J\ﬂ

a2,
k)

LaAy

Ml 52
Center 2.404 BBB GHz Span 4 MHz

#Res BW 30 kHz #UEW 308 kHz Sweep 4,129 ms (1006 pts)

Occupied Bandwidth Occ BH % Pur  99.00 7
1.7459 MH=z % dB —26.00 dB

Transmit Freq Error  18.932 kHz
% dB Bandwidth 2.182 MHz

Middle Channel

# Agilent
Ref 18 dBm #Atten 260 dB
#Paak
Log
19 AWWIVTA'S
4B/ Y Mg | on
s [ AT
BVl
w,w’ H*’”\m
" =
LaAy
Ml 52
Center 2.442 B@@ GHz Span 4 MHz
#Res BHW 30 kHz #UBW 200 kHz Sweep 4129 ms (1808 pts)
Occupied Bandwidth Occ BH % Pwr  99.00 /
1 ?618 MHZ ®x dB -26.00 JdB

Transmit Freq Error 17,748 kH=z
® dB Bandwidth 2.186 MHz
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Highest channel

4 Agilent
Ref 16 dBm #Atten 26 dB
#Pealk
Log
19 ATHVIVAS
4B/ ot N .
N RN
Yo
LaAy
Ml 52
Center 2.478 A0A GHz Span 4 MHz
#Res BW 38 kHz #UEKW 300 kHz Sweep 4.129 ms (LARO pts)
Occupied Bandwidth Occ BH % Pur  99.00

1.7740 MHz x dB —76.00 dB

Transmit Freq Error  11.414 kHz
¥ dB Bandwidth 2183 MHz
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Section 15.249 Subclause (a) / RSS-210 A2.9. (al&istrength of Fundamental

SPECIFICATION

AT4@

a DEKRA company

D DEKRA

The field strength of emissions from intentionaliggors shall comply with the following

Fundamental Field strength of Field strength Measurement
frequency (MHz) fundamental (mV/m) (dBuV/m) distance (m)
902 - 928 50 93.98 3
2400 — 2483.5 50 93.98 3
5725 - 5875 50 93.98 3
24000-24250 250 107.96 3

For frequencies above 1000 MHz, the above fieldngfth limits are based on average limits. Howetrer,peak
field strength of any emission shall not exceedniaaimum permitted average limits specified aboyenore than
20 dB under any condition of modulation.

RESULTS
Lowest frequency Middle frequency| Highest frequency
2404 MHz 2442 MHz 2478 MHz
Field strength (dBuV/m) average 70.62 69.41 71.35
Field strength (dBuV/m) peak 71.39 70.36 72.09
Measurement uncertainty (dB) <+4.87

Verdict: PASS
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FIELD STRENGTH

Lowest Channel

MultiView
Ref Level 80.00 dBuv/m
Att 0 dB

TOF

1 Frequency Sweep

Spectrum

aT42

WireLesS

a EKRA com pany

SWT 1s

RBW 3 MHz
VBW 10 MHz

Mode Auto Sweep

70 dBpvfm

\

70.62 dBuV/m
2.403981170 GHz
71.39 dBp¥/m
2.403978830 GHz

Mz[2]

M1[1]

60 dBpvm

O dBpvém

T~

40 dBpifm

30 dBpvfm

20 dBpvfm

10 dBpvfm

0 dBpWfm

-10 depv/m

CF 2.404 GHz

30000 pts

1.0 MHz/

Span 10.0 MHz

Middle Channel

Multiview

Ref Level 80.00 dBut/m
Att 0de

TOF

1 Frequency Sweep

ISpectrum

1

SWT 1s

RBW 3 MHz
VBW 10 MHz

Mode Auto Sweep

M2[2] 69.41 dBpv/m
2.441989500 GHz

M1[1] 70.36 dBpv/m

70 depvim

2441806170 GHz

&0 depwim

0 dBpv/m

40 dBpwim

30 depv/m

20 depvim

10 deps/m

0 dBpvfm

-10 dBpvym

CF 2.442 GHz

30000 pts

1.0 MHZ/

Span 10.0 MHz
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Highest Channel

AT

O

WiReELESS

a DEKRA company

MultiView Spectrum D
Ref Level £0.00 dBLv/m RBW 3 MHz
Att O0dE & SWT 1s @ ¥VBW 10 MHz Mode Auto Sweep
TOF
1 Frequency Sweep
M2[2] 71.35 dBpv/m|
wz (M1 2.477885830 GHz
SR 2 B MI1[1] 72.09 dBpv/m|
70 deyiifm — e 2.478117830 GHz
- o \N
S0 dBpvm
40 depvim
30 dBpm
20 dBpvim
10 dBpvim
0 dBpv/m
-10 dBpifm
CF 2,478 GHz 30000 pts 1.0 MHz/ Span 10.0 MHz
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Section 15.249 Subclause (a) and (d) / RSS-210 AZtY Emissions limitations radiated (Transmitter)

SPECIFICATION

The field strength of harmonics from intentionaliedors shall comply with the following

Fundamental Field strength of Field strength of Measurement
frequency (MHz) harmonics (LV/m) | harmonics (dBuV/m distance (m)
902 - 928 500 54 3
2400 — 2483.5 500 54 3
5725 - 5875 500 54 3
24000-24250 2500 67.96 3

Emissions radiated outside of the specific frequdrands, except for harmonics, shall be attenuayeat least 50
dB below the level of fundamental or to the geneadlated emission limits specified in section 09:2

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) - 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

Whichever is the lesser attenuation.

At frequencies equal to or less than 1000 MHz, da@mpe with the limits in 15.209 shall be demon=da
using measurement instrumentation employing a CI§®@&si-peak detector. Above 1000 MHz, compliance
with the emission limits in 15.209 shall be demeatstd based on the average value of the measured

emissions. However, the peak field strength of @myssion shall not exceed the maximum permittedaaee
limits specified above by more than 20 dB under @mydition of modulation.

RESULTS:

The situation and orientation was varied to find thaximum radiated emission. It was also rotateidf a@d the
antenna height was varied from 1 to 4 meters b the maximum radiated emission.

Measurements were made in both horizontal andcadplanes of polarization.

All tests were performed in a semi-anechoic chanalber distance of 3 m for the frequency range 30zMBO0
MHz and at distance of 1m for the frequency ran@Hz-25 GHz.

The field strength is calculated by adding cormtfiactor to the measured level from the spectroedyaer. This
correction factor includes antenna factor, cabds lnd pre-amplifiers gain.
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Frequency range 30 MHz-1000 MHz
The result does not depend on the operating channel

All peaks are more than 20 dB below the limit.

Frequency range 1 GHz-25 GHz

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

1. CHANNEL: LOWEST (2404 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB
Peak 42.27 <+4.87
7.21175 \Y,
Average 35.42 <+4.87

2. CHANNEL: MIDDLE (2442 MHz).

No spurious emissions were found at less than 2Bed@w the limit.

3. CHANNEL: HIGHEST (2478 MHz).

No spurious emissions were found at less than 2Bed@wv the limit.

Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.
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CHANNEL: Middle (2442 MHz).
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Note: The peak shown in the plot above the limihes carrier frequency.
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CHANNEL: Highest (2478 MHz).

MultiView Spectrum D
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FREQUENCY RANGE 3 GHz to 18 GHz.

CHANNEL: Lowest (2404 MHZz).
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CHANNEL: Middle (2442 MHz).
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FREQUENCY RANGE 18 GHz to 26 GHz.
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FREQUENCY RANGE 2.31 GHz to 2.39 GHz. (RESTRICTEBND)
CHANNEL: Lowest (2404 MHz).
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CHANNEL: Middle (2442 MHz).
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CHANNEL: Highest (2478 MHz).

MultiView Spectrum
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FREQUENCY RANGE 2.4835 GHz to 2.5 GHz. (RESTRICTBEND)
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CHANNEL: Middle (2442 MHz).
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