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Schmid & Partner
Enginearing AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Bervice suisse déalonnage
Servizio svizzero di leratura
Swisas Calibration Service

Accradited Dy the Swiss Accredialion Servce (SAS) Accreditation No.: SCS 108
The Swiss Accraditation Service is one of the signatories 1o the EA

Mulilateral Agreement for the recognilion of calibration certiticales

ATS (RIM Tesiing Services) Cartticats No: CDBIEV3-1011_Nov11

[CALIBRATIONCERTIFICATE

Cliant

Galoration Eguipmant used (M&TE crtical for celbration)

Otfesct CDB3sV3 - 8N: 1011

Calbration procadureds) mm NG i
Bai&mlm lmmdlﬂ f¢r d‘mmh Hr :

Cabration date; MNovember 08, 2011

This calbration carificale dosuments b raceability b natianal standards, which realize the physical units of measurerments (S1).
The measurements and the uncerdantes with confidance probabdty are given on the following pages and are part of the cerificate.

Al calibrafons have béen conducted i the closed laboralory faclity. erdronment temparatune (22 = 37°C and humidity < 7%

| Prirmary Stardards ID @ ___ Cal Dale {Carlificate Mo, B _ Scheduled Calbration
Powar rmater EPR=4424 GBITER0T04 US—DCI 11 (Mo, 21?-’01-1-51] Cict12 F
| Power sensor HP BAE1A US3T2927E3 05-0ck-11 { M. 217-01451) Qet-12
Probe ER3DVE BN 2336 20-Dac-10 (Mo, ER3-2336_Dact ) Dec-11
Prrobyy HIDWE SN BDES 28-Daec-10 (Mo, HI-G066_Dac 1) Cheg-11
DAE4 SM: TH1 20-Apr-11 (No. DAE4-781_Apr11) Apr-12
| Secendary Standards oe _ Check Date {in housa) Scheduled Chack
Poswar rater Agilent 447198 SN GBa242019 08-0ct-08 (in housa check Oct-11) In house check: Oct-12
Powar gensor HP B4AZH SMe 331 BACSEED (%-0ct08 (in house check Cict-11) In bouse chack; Oct-12
Poswar senscr HP B4H2A SM: US3T2a55a97 08-Oct-08 {in house chedk Oct-11) I auge check: Oel-12
Metwork Analyzer HP 8TS3E USATINGES 1007 {in houss check Oet-11) In house chack: Oct-12
AF ganeralor E44336 MY 41000675 03-Mew-0d (i hausa chack Oct11) In bousa chack: Ocl-13
Harmie Fungtion
Calibratad by: Claudio Laitlar - Laboratory Technician
Apprened by Kaitls Pokovic Technical Menager

lagped: Mowernber 8, 2011

This calibiration cerlifcale shall net be repioduced excest in bl without withen apgroval of the lsbaratory,

Cartificate Mo: COE35VI-1011_Movit
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Calibration Laboratory of A
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Zeughawssirasss 43, B004 Zurich, Switzerland if"ﬁ\‘:} -] Swiss Calibration Service
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References

(1

AMNSI-CE3.19-2007

American Mational Standard for Methods of Measurement of Campalibility betwean Wireless Communications

Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:

Coordinale System: y-axis g in the direction of the dipole arms. z-axis is from the basis of the antenna
{mounted an the table) lowards its faad point batween tha two dipole arms. x-axis is normal to the other axes.
In coincidence with the standards [1], the measurament planes (probe sensor center) are selaclad obe ata
distance of 10 mm above the top adge of the dipols arms.

Measurement Conditions: Further details are available from the hardcopies at the end of the cerificate, All
figures stated in the cedificate are valid at the frequency indicated. The forward power (o the dipole connector
is set with a calibrated power meter connacted and monitorad with an auxiliary power meter connected to a
directional coupler. While the dipole under test is connected, the forward power is adjusted 1o the same ievel,

Antenna Positioning: The dipele is mounted on a HAC Test Arch phantom using the matching dipole positioner
with the arms horizontal and the feading cable coming from the floor. The measurements are performed in a
shielded room with absorbers around the setup to reduce the reflections.

It is varified befora the mounting of the dipole under the Test Arch phantom, that its arms are parfectly in a line.
Itis installed on the HAC dipole positicner with its arms parallel below the dieleciric reference wire and able 1o
mowve alastically in vertical direction without changing its relative position to the top canter of the Tast Arch
phantom. The verical distance to the probe is adjusted after dipole mounting with a DASYS Surdace Check job
Bafore the measuremant, the distance between phantom surface and probe tip is verified. The proper
measurement distance is selected by choosing the matching section of the HAC Test Arch phantom with the
proper device reference point (upper surface of the dipole) and the matching grid referance point (lip of the
probe) considering the probe sensor offset. The vertical distance to the probe is essential for the accuracy.

Fead Poinl Impedance and Refun Loss: These parameters are measured using a HP BTS3E Vactor Matwork
Analyzer. The impedance is specifled at the SMA connector of the dipole. The influance al rellections was
aliminating by appiying the averaging function while moving the dipale in the air, at least TOcm away from any
obstaclas.

E-figid distribution: E lield is measured in the x-y-plane with an isolropic ER3D-field probe with 100 mW forwar
power ta the antenna feed paint. In accardance with [1], the scan area is 20mm wide, its length exceeds the
dipode arm length (180 or 30mm}. The sensar center is 10 mm {in z) above the top of the dipale arms. Two 30
maxima are available near the end of the dipale arms. Assuming the dipele arms are padectly in one line, the
average of these two maxima {in subgrid 2 and subgrid 8) is determined to compensate for any non-parallelity
o the meaasurefment plane as well as the sensor displacement. The E-field value stated as calibration value
represents the maximum of the interpolated 30-E-field, 10mm above the dipole surface.

H-figld distribution: H-field is measured with an isotropic H-field probe with 100mW forward power 1o the
antanna feed paint, in the x-y-plana. Tha scan area and sensor distance is eguivalant o the E-fiald scan, The
maximurm of the fisld is available at the center (subgrid 5) above the fead point. Tha H-field value stated as
calibration value represents the maximurm of the imerpolated H-figld, 10mm above the dipole surface at the
fead point.
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Measurement Conditions

DASY system configuration, as lar as not given on page 1.
DASY Version DASYS W52.6.2
Extrapolation Advanced Extrapolation
Phantom HAC Test Arch
gxmc.e Dipole Top - Probe 10 rm
Sean resolution dx, dy = 5 mm
Frequency B35 MHz + 1 MHz
Input power drift < 0.05 dB

Maximum Field values

H-field 10 mm above dipole surface condition interpolated maximum
Maximum measurad 100 mW input power 0.462 A/ m £ 8.2 % (k=2)
E-field 10 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 iV input power 161.2¥/m
Maximum measured above low end 100 mW input power 158.2V/m
Averaged maximum above arm 100 mlW input power 159.7V/im x 12.8 % (k=2)
Appendix
Antenna Parameters with Head TSL
| Frequency Return Loss Impedance
| 800 MHz 14.5 dB 411 0- 1500
835 MHz 24.4 dB 48.1 L1 + 5.6 ji2
900 MHz 16.0 dB 56.8 2 - 15.6 0
950 MHz 17.8 dB 4070+ 720
960 MHz 146 dB 46T+ 1790
Antenna Design and Handling

The calibration dipale has a symmetric geametry with a built-in two stub matching network, which leads to the
enhanced bandwidth.

The dipole is buill of standard semirgid coaxial cable. The internal malching line is open ended. The antenna is
therefore open for DG signals.

Da nat apply lorce o dipals arms, as they ara liabls to bend. The soldered connactions near the feadpoint may be
damaged. After excessiva machanical slress or overhealing, check the impedance characteristics to ensure that the
internal matching network is not affected.

After lang term use with 40W radiated power, only a slight warming of the dipole near the teedpoint can be measured,
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DASY4 H-field Result

Dravte Time: 08,1 L2001 10014207

Test Laboratory: SPEAG Lab2

DUT: HAC-Dipole 835 MHz; Type: CDEISVY; Serial: CDBISYI - SN: 1011

Communication System: CW Fregquency: 835 MHz
L
Medium parameters ssed: a = 0 mbafm, = 1 p= 1 kg/m

Phantom section: BF Section

Measurement Standard: DASYS (IEEENEC/ANSI O3, 19-20617 )

DASY Configuration:

LI

Probe; HIDWG - SMN6S; ; Calibrated: 29122010

Sensor-Surface: (Fix Surface)

Electronics: DAES SnT81; Calibrated; 20004 2001

Phantoam: HAC Test Arch with AMOC, Type: SD HAC POT BA; Seral: 1070
DASYS2 52620482 SEMCAD X 14.4.5(3634)

Dipole H-Field measurement & 835MHoH-5can - 835MHz d=1mm/Hesring Aid Compatibility Test (41x361x1 )
Mleasurement grid: dx=5mm, dy=3mm

Maximum value of peak Total field = (.462 Afm

Probe Modulation Factor = 1,000

Device Reference Point: (0, () -6.3 mm

Reference YWalve = 00,491 Afm; Power Drift = -0LK27 dB
Hearing Aid Near-Field Category: M4 (AWF 0 dH)

Coardicate Mo: COBASWE1011_MNovi FPage Sof 6

Peak H-field in Afm

Grid | Girid 2 Girid 3
0.372 0.396 0.381
M4 M4 M4

Girid 4 CGirid 5 Ginid 6
0.426 10.462 0.449
M4 M4 M4

Gnd 7 Grid 8 Grid 9

0,375 0.410 0.399
M4 M4 M4

O dB = 0.460Am
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DASY4 E-field Result
Db Torme: 08,11, 20011 15:05:22

Test Laboratory: SPEAG Lab?

DUT: HAC-D¥pole 835 MHz; Type: CDBX5YI; Serial: CDEISVI - SN 1011

Communication System: CW; Freguency: 535 MHz
Medium parameleds used: a = 0 mhofi, & = 15 p= 1000 k;:.‘m*

Phantom section: RE Section

Measurement Standard: DASYS (1EEEAECANS] O3 19-20007)

ASY Configuration

Probe; ERIDWVE - SN2336; ConvEi( 1, 1, 1) Calibrated: 29, 12.2010
Sensor-Surface: (Fix Surface)

" F & ¥ @

Electronics: DAE4 SnT781; Calibrated: 20.04.201 |
Phantom: HAC Test Arch with AMOC;
DASYS2 326, 2(4R2 ) SEMCAD X 14.4.5(3634)

Type: 31 HAL PO1 BA; Serial: 1070

Dipole E-Field measurement & BISMHZE-Scan - 835MHz d=10mmHearing Aid Compatibility Test (41x361x1):
Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 161.2 Vim
Probe Maodulation Factor = 1,004

Dewvice Reference Point: O, 4, -6.3 mm

Reference Value = [ 195 ¥im; Power Dirift = -7 4e-005 dB
Hearing Ald Near-Fiekd Catepory: M4 (AWF 0 dB)

Peak E-ficld in V/im

Cridd 1 Cirid 2 Grid 3
1549  [161.2 156.1
M4 M4 M4
Grid 4 Grid 5 Grid &
80.699 [88.078  |87.550
M4 M4 M4
Grid 7 Gl & Grid 9
1428  [158.2 157.7
M4 M4 M4

0dB = 161.2¥/m

Cartilicate No: COB35YV3-1011_Now1 1
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Calibration Laboratory of S, Schweizerischer Kalibrierdienst
Schmid & Partner % Service suisse d'étalonnage
Engineering AG e Servizie svizzero di taratura

Zevghaussirasse 43, B0 Zurich, Switzerland .:':{I’:fﬁ‘\h:lm}‘? Swiss Calibration Service
Accradited by the Swiss Accreditation Sanice (SA5) Accreditation No.: SCS 108

The Swiss Accreditation Service is ane of the signatories o the EA

Multilateral Agresment for the recognition of calibration certificates

cient  RTS {AIM Testing Services) Ceritficats No: CD1B80V3-1008_Nov11
[CALIBRATION CERTIFICATE !
I. Objact CD1880V3 - SN; 1008

Calibration proceduras) QA CAL-20v5 -

Gaharﬂm procedure for dhnln h nir
Calibration date- November 08, 2011

This calibration cefificate docurments the iracesbility b nationsl standards, which realize the physical unils of measurements [SI).
The measuremants and the uncertainties with confidance probabiity are given on the following pages and are pant of the carificata,

All caliprations havo been conducted n the closed laboratory taciity: environment lermpensiue (22 +.3)°C and humidity < 70%.

Cahbration Equipment used (MATE critical for callration)

Primary Standards D g Cal Drate {Cartificata No.) Schiduled Calibration

Power matar EPM-4424 GRITLRITI4 05-Cict=11 (Mo, 21701451 Oct-12

Fower sansar HP B481A USaTE32TEa 05-0ct-11 | b0, 217-01451) Qct-12

Probe ERZDVE SN 2535 20-Drec-10 (Mo, ER3-2336_Dectl Dac-11

Prabe HADWE S B0ES 28:0ac-10 (No, H3-6085_Dec10) Duc 11

DAE4 SN 7B1 20-Apr-11 (Mo, DAE4-TE1_Aprii) Apr-12

Sacondary Slandards D & Check Date (in housa) Schaduled Check

Posar matar Agilent 44158 SM: GB42420181 08-Oict-09 (in house check Oct-11) In housa check: Oct-12

Powar sengor HP B4824H SN 33180450 03-ict09 {in hewsse check Oot11) Im houss chick: Qet12

Power sansar HP 84824 SMN: USETZa5597 03-0ci-09 in house check Ocl-11) in houge chack: Oet-12

Metwork Analyzer HP 8TE3E U537 30585 1800 {in howse check Oct-11) In house chack: Qet12

RF ganaralor E44138 MY 410006TE O3-Mow-0d fin houss chack Oct11) I Peusa chssk: Oet-13
Iarmi Fungsion

Cafibrated by: Claudio Laubler Laboraiody Technician

Approved by: Katja Pokovic Technical Manager m

Issued. Movember B, 2011
This calibration cenilicate shiall nod be reproduced except in Rl without writhen approval of (he leboraiany.
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Calibration Laboratory of A, Schweizerischer Kalibriardianst
Schmid & Parner % S gervics suisse détaionnsos
Engineering AG T c Servizio svizzero di taratura
Zeughausstrasse 43, B004 Zurich, Switzerland ’(ﬁa’l‘\“‘“ﬁ S swiss Calibration Service

Agcrodited by the Swiss Accreditakion Service (SAS)
The Swize Acerediiation Service Is one of the signatories to the EA
Muttiiateral Agresmant for the recognition of calibration cerlificales

Referances
1] ANSI-CB3.19-2007

Accreditation to.: SCS 108

Amencan National Standard for Mathods of Meaasuremant of Compatibility betwean Wiralass Communications

Devicas and Hearing Aids.

Methods Applied and Interpretation of Parameters:

+« Cpordinate System: y-axis is in the direction of the dipole arms. z-axis is from the basis of the anlenna
{mountad on the tabke) towards its feed point between the two dipole arms. x-axis is normal to the other axes.
In coincidence with the standards [1], the measurement planes (probe sensor center) are selected to be at a

digtance of 10 mm above the top edge of the dipole arms.

«  Measurement Conditfons: Further details are avallable from the hardcopées at the end of the cerificate. All
figures slated in ihe cartificate are valid at the frequency indicated. The forward power to the dipale connector
is sel wilh a calibrated power mater connaecled and monitored with an auxiliary power meler conneclad to a
diractional coupler. While the dipole undear test is connacted, the forward power is adjusted Io the same level.

s Antenna Positioning: The dipole is mounted an a HAC Test Arch phanfom using the matching dipole positioner
with the arms horizontal and the feading cable coming from the floor. The measuremenis are peformed in a

shiglded raom with absorbers araund the setup fo reduce the reflections.

It is verified before the mounting of the dipole under the Test Arch phantom, that its arms are perfectly in a line,
It is installed en the HAC dipole positionsr with its arms paralisl below the dielecinic reference wire and able 1o
mave elastically in vertical direction without changing its relative position to the lop center of the Test Arch
phantom. The vertical distanca to the probe i adjusiad after dipole mounting with a DASYS Surface Chack job,
Before the measurement, the distance betwesn phantom surface and probe tip is verified, The proper
measurement distancs is selacted by choosing the matehing saclion of the HAC Test Arch phantom with the
proper device reference point {upper surface of tha dipale) and the matching grid reference point (tip of the
probe) considering the prabe samsar offsat. The vartical distance to the prabe is essential for the accuracy.

=  Feed Poinf Impedance and Refurn Loss: These paramelers are measured using a HP B753E Vector Network
Analyzer. The impedance is specified at the SMA connector of the dipele. The influence of reflections was
eliminating by applying the averaging function while moving the dipole in the air, at least 70cm away from any

obstacles.

«  E-fieid distribution: E field is measured in the x-y-plane with an isotropic ER3D-field probe with 100 mW forwarc
power 1o the antanna feed point. In accordance with [1), the =can area is 20mm wide, its langth exceads the
dipale arm langth (180 or 80mm). The sensor center i5 10 mm {in z) above the top of the dipole arms. Two 30
maxima are available near the end of the dipole arms. Assuming the dipole arms are parfeclly in ane line, the
average of these two maxima (in subgrid 2 and subgrid 8) | determined 1o compensate for any non-parallelity
1o the measurement plana as well as tha sensor displacement. The E-fiald valua stated as calibration value
represents the maximum of the inlerpolated 3D-E-field, 10mm above the dipale surfaca.

= H-figld distribution: H-field is measured with an isotropic H-field probe with 100mW forward powar (o the
antenna feed point, in the x-y-plane. The scan area and sensor distance is eguivalent to the E-fleld scan. The
maximum of the field is available at the center (subgrid 5) above the fead point. The H-field value stated as
callbration value represents the maximum of the inlerpolated H-field, 10mm above the dipole surface at the

fead poinl.

Centificate No: CD1880V3-1008_MNov 11 Page 2 of &
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Measurement Conditions

DASY system configuration, as tar as not given on page 1.
DASY Version DASYS VE2.6.2
_Exlmpulatiun Advanced Extrapolation
Phantom HAC Test Arch
gi:nlr:rne Dipole Top - Probe 10 mm
Scan resolution dx, dy =5 mm
Frequency 1880 MHz = 1 MHz
Input power drift < 0,05 dB

Maximum Field values

H-field 10 mm above dipole surface condition interpolated maximum
Maximum measured 100 mW input power 0.456 A/ m £ 8.2 % (k=2)
E-field 10 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW input power 1368 ¥/ m
Maximum measured abave low end 100 mW input power 133.7V/m
Averaged maximum above arm 100 mW input power 135.3V/m £ 12.8 % (k=2)

Appendix

Antenna Parameters with Head TSL
Frequency Return Loss Impedance
1730 MHz 27.3dB 3144+ 32
1880 MHz 20,8 dB 51141+ 9.2 {1
1800 MHz 21,7 dB 5214 +8.2H
1950 MHz 28.4 dB 5a0ir+ 25
2000 MHz 183 dB 43016+ 9.0 02

Antenna Design and Handling

The calibration dipola has & symmeatric geometry with a built-in two stub matching network, which leads to the
anhanced bandwidih.

The dipole is built of standard semingid coaxial cable. Tha intermal matching line is open ended. The antenna is
tharefore open for DO signals.

Do mot apply torca to dipole arms, as they are liable o bend. The solderad connections naar the feedoaint may be
damaged. After excessive mechanical stress or overhealting, check the impedance charactanstics to ensura that tha
internal matching network is not affected.

Aftar long term usa with 40W radiated powear, only a slight warming of the dipale naar tha feedpoint can ba measured.

Cearificale No: CD1880%3-1008_Nowv11 Page 3 of &
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Impedance Measurement Plot
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DASY4 H-field Result

DrapteedTirmee: OF, 112000 10:46:23
Test Laboratory: SPEAG Lab2
DMIT: HAC Dipole 1880 MHz; Type: CDISS0Y3; Serial: CD1380V - 5N: 1008

Cormrmunication System: CW; Frequency: 1830 MHz

Medium parmmeleTs used: a = 0 mhofm, g=lip= | k,'llu'll'l:l'l
Phantom section: RF Section

WMeasurement Standard; DASY S (IEERENTEC/ ANSL C63, 19-2007)

DASY Configuration:

Probe; HIDW 6 - SNG0GS; © Calibruted: 29,012,200

Sensor-Surface: (Fix Swurface)

Electronics: DAE4 SnT81; Calibrated: 20004 2001

Phantom: HAC Test Arch with AMOC; Type: 5D HAC PO BA; Senal: 1070
DASYS2 52620482 SEMCAD X 14.4.5(3634)

- B B B %

Dipole H-Field mepsurement @ 188300 H2/H-5ean - 18800 Hz d=10mm/Hearing Aid Compalibility Test (41x181x1):
Measurement grid: dx=5mm, dy=5mm

Puf:l.:.lrl'lulll v,:ll.lr. of pﬂuk Total field = (1456 Afm

Probe Modulation Factor = 1,000

Device Reference Point: (0, 0, -6.3 mm

Reference Value = 0482 Adm, Power Dvifi = 000047 dB

Hearing Aid Near-Field Category: M2 (AWF 0 dB)

Peak H-field in Afm

Grid 1 Cirid 2 Cirid 3
0.387 [0.410 0.399
M2 M2 M2
CGirid 4 Gnd 5 Grid 6
10,427 0.456 0.446
M2 M2 M2
Grid 7 Grid 8 Grid @
10.389 0.422 0.414
M2 M2 M2

dB = 4604 m
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DASY4 E-field Result

DiateTime: TR 112000 14: 16219

Test Laboratory: SPEAG Lab2
DUT: HAC Dipole 1880 MHz; Type: CDISKOY3; Serial: CDISS0V 3 - SN: 1008

Communication System: CW,; Frequency: |880 MHz i
Medium parameters used: o = 0 mha'm, & = |2 p = 1000 kgim’
Phantom secion: RF Section

Measurement Standard: DASY S (IEEEAEC/ANSI C63,19.2007)

xASY Configuration:

Probe: ERIDVE - SMN2336; ConvFil, 1. 1); Calibrated: 29122010
Sensor-Surface: {Fix Surface)

Electronics: DAES SnTR1; Calibraged: 20004 201 |

Phantom: HAC Test Arch with AMCC; Type: 8D HAC PO1 BA; Serial: 1070
DASYS2 52620482 SEMCAD X 14.4.5(3634)

Dipole E-Field measurement @ 1880M Hz/E-Scan - 1880MHz d=10mm/Hearing Ald Compatibility Test (41xI81x0 )z

Measurement grid: de=3mm, dy=5mm

Maximum value of peak Total field = 1369 ¥Vim

Probe Modulation Factor = 10040

Dewice Reference Point: O, {1 -6.3 mm

Reference Yalue = 13%.6 Vim; Power Drft = 00043 dB
Hearing Ald Near-Field Category: M2 (AWF 0 dB)

Peak E-field in ¥/m

k{15

a8

Grid 1 Girid 2 Grid 3
131.0 136.9 132.2
M2 M2 M2
Grid 4 Grid 5 Girid 6
79.581 88.112 88.112
M3 M3 M3
Grid 7 Grid 8 Grid 9
119.9 133.7 1335
M2 M2 M2

0dB = 136.9Vim
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