DASYS H-field Result

Test Laboratory: SPEAG Lab?2

DUT: HAC-Dipole 835 MHz: Type: CIDXE35V3; Serial: CDBISVE - SN: 1041

Conmmmunication System: OW; Frequeney: 835 Mz
Medivm paramelers used: a = 00 mho/m, £, = 1 p=1 kf__\,fnf

Pliantoun seetion: RF Sceiion

Measurcment Standard: DASY S (IEEEABECTANS] Ca3, 1492007

DASY 52 Configuration:

¢« Probe: HIDVG - SNEOGS; ; Calibrated: 29.12.2011

e Sensor-Surface: (Fix Surface)

= Electronics: DAE4 Sn781; Calibrated: 20.04.2011

¢ Phantom: HAC Test Arch with AMCC; Type: SO HAC PO1 BA; Serial: 1070
»  DASYS? 52.8.0(692); SEMCAD X 14.6.4(4989)

Date; 19.03.2012

Dipole H-Field measurement @ 835MHz/H-Scan - 835MHz d=10mm/Hearing Aid Compatibility Test (41x361x1);

Measurcmend grid: dx=53mm, dy=5mm
Mevice Referenee Point: O, 0, -6.3 mm

Relerence Value = 0,48 Vim; Power Drift = -0.00 di3

PME not calibrated. PMF = 1.000 is applied.
H-field emissions = 0.46 Afm
MNear-field category: M4 (AWF 0 dB)

4,28

={.60

-12.64

-17.12

“21.40

PMF scaled H-field

Grid 1 M4
0.37 A/m

Grid 2 M4
0.40 A/m

Grid 3 M4
0.39 A/m

Grid 4 M4
0.42 A/m

Grid 5 M4
0.48 A/m

Grid 6 M4
0.44 &/m

Grid 7 Md
0.36 Afm

Grid & M4
0.40 Afm

Grid 9 M4
0.39 A/m

0 dB=0.46A/m=-6.74 dB Afm

Certificate MNo: CDB35V3-1041_Mar12
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DASY5 E-field Result

Test Laboratory: SPEAG Lah2

DUT: HAC-Dipole 835 MHz; Type: CD835V3; Serial: CDS35V3A - SN: 1041

Commumication System: CW: Prequency: 835 Mliz
Mediom parameiers used: = 0 mho/m, £, = 1; p = 1000 k:_'.n"i1'|1

Phantom section: RE Section

Measurement Standard: DASYS (IEEEAECIANSL C63,19 2007)

DASY 52 Configuration:

# Probe: ER3DVE - SN2336; ConvFil, 1, 1); Calibrated: 29,12.2011

= Sensor-Surface: (Fix Surface)

=  Electronics: DAE4 Sn781; Calibrated: 20.04.2011
*  Phantom: HAC Test Arch with AMUCC; Type: 50 HAC P01 BA; Serial: 1070
+  DASYS2 52.8.0(692); SEMCAD X 14.6.4(49389)

Dipole LE-Field measurement @ 835MHz/E-Scan - 835MHz d=10mm/Hearing Aid Compatibility Test (41x3610x10):
Measurement grid: dx=3mm, dy=3mm

Device Reference Point: O, 0, -6.3 mm

Reference Value = 106.2 ¥Vim; Power Drift = 0.00 dB

PMR not calibrated. PMF = 1.000 is applicd.

E-field emissions = 163.6 V/im

MNear-field category: M4 (AWF 0 dB)

-2.45

-4.90

.36

-9.81

12.26

PMF scaled E-field

Grid 1 M4

155.2V/m

Grid 2 M4

Grid 3 M4

159.3 V/m|154.2 V/m

Grid 4 M4

84.98 V/m

Grid 5 M4

Grid 6 M4

87.25 V/m |85.11 V/m

Grid 7 M4
150.4 V/m

Grid & M4
163.6 V/m

Grid 9 M4
163.2 Vi/m

0dB=163.6V/m = 44,28 dB V/m

Cerlificate No; CDB35V3-1041

Mar12
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Calibration Laboratory of 1,

- & 1\___.,://-:,’_- Schweizerischer Kalibrierdienst
Schmid & Partner e Service suisse d'étalonnage
Engineering AG S Servizio svizzero di tarature
Zeughausstrasse 43, 8004 Zurich, Switzerland i ff'.:{\}? Swiss Calibration Service
Lol g
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client B.V. ADT (Auden) Certificate No: CD1880V3-1032_Apri2
lCALlBHATlON CERTIFICATE I
Object CD1880V3 - SN: 1032
Calibration procedure(s) QA CAL-20.v6

Calibration procedure for dipoles in air

Calibration date; April 26, 2012

This callbration cartificats documents the traceability to national standards, which realize the physical units of measurements (51},
The measurements and the uncertainties with confidence probability 2ra given on the following pagas and are part of the certificate.

All calibrations have bean conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (METE critical for calibration)

Primary Standards 10 # Cal Date (Certificate Mo.) Scheduled Calibration
Power meter EPM-442A GRAT4a0704 05-0ct-11 {No. 217-01451) Oct-12
Power sensor HP B481A LIS37292783 05-Oct-11 { Mo, 217-01451) Qat-12
Probe ER3DVE SMN: 2336 29-Dec-11 (No. ER3-2336_Dec11) Dec-12
Probe H3DVE SMN: G065 28-Dec-11 (No. H3-6065_Deci1) Dec-12
DAE4 SN 7B 26-Apr-12 (Mo, DAE4-781_Apri2) Apr-13
Secondary Standards 1D & Chack Date (in house) Schaduled Chack
Power meter Agilenl 44198 SM: GB42420191 09-Crct-09 (in house check Oct-11) In house check: Oet-12
Powar sansor HP B482H SM: 3318409450 09-0ct-09 (in house check Qct-11) In howse check; Oct-12
Power sensor HP 84824 SM: US372855457 08=0ct-08 {in housa chack Oct-11} In house check: Oct-12
Metwork Analyzer HP 8753E US37390585 18-Cct-01 (in house check Oct-11) In house check: Oct-12
AF generator E44338 MY A D006ETS 03-MNov-04 (in house check Oct-11) In nouse check: Oct-13

Mame Function '%ig ture
Calibrated by: Claudio Leubler Laboratory Technician

= NS
Approvad by: Fin Bomholt R&D Director = e
" ' VA /: g
~ &

lssued: April 27, 2012

This calibration cerificate shall not be reproduced except in full without written approval of the labarataory.

Cerificate No: CO1880V3-1032_Apr12 Page 10f 8




Calibration Laboratory of SO, Schwelzerlscher Kallbrierdienst

R -
Schmid & Partner iié‘é:ﬁfé& Service sulsse d'élalonnage
Engineering AG g Servizio svizzero di taratura
Zeughausstrasse 43, B004 Zurich, Switzerland 145’,‘:\?:\3‘ Swiss Calibration Service
el v
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreement for the racognition of calibration certificates

References

1 ANSI-C63.19-2007
Amarican National Standard for Methods of Measurement of Compatibility between Wireless Communications
Devices and Hearing Aids.

(2] ANSI-C63.19-2011
American National Standard, Methods of Measurement of Compatibility between Wireless Communications
Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:

= Coordinate System: y-axis is in the direction of the dipole arms. z-axis is from the basis of the antenna
{mounted on the table) 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
distance of 10 mm (15 mm for [2]) above the top metal edge of the dipole arms.

+ Measurement Conditions: Further details are available from the hardcopies at the end of the certificate. All
figures stated in the certificate are valid at the frequency indicated. The forward power to the dipole connector
is set with a calibrated power meter connected and monitored with an auxiliary power meter connected to a
directional coupler. While the dipole under test is connected, the forward power is adjusted to the same level.

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

It is verified before the mounting of the dipole under the Test Arch phantom, that its arms are perfectly ina
ling. It is installed on the HAC dipole positioner with Its arms parallel below the dielectric reference wire and
able to move elastically in vertical direction without changing its relative position to the top center of the Test
Arch phantom. The vertical distance to the probe is adjusted after dipole mounting with a DASYS Surface
Check job. Before the measurement, 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 reference point (tip
of the probe) considering the probe sensor offset. The verical distance to the probe is essential for the
accuracy.

s Feed Point Impedance and Return Loss: These parameters are measured using a HP B753E Vector Network
Analyzer. The impedance is specified at the SMA connector of the dipole. 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-field distribution: E field is measured in the x-y-plane with an isotropic ER3D-field probe with 100 mW
forward power to the antenna feed peoinl. In accordance with [1] and [2], the scan area is 20mm wide, its
length exceeds the dipole arm length (180 or 90mm). The sensor center is 10 mm (15 mm for [2]) (in 2) above
the metal top of the dipole arms. Two 3D maxima are available near the end of the dipole arms. Assuming the
dipole arms are perfectly in one line, the average of these two maxima (in subgrid 2 and subgrid 8) is
determined to compensate for any non-parallelity to the measurament plane as well as the sensor
displacement. The E-field value stated as calibration value represents the maximum of the interpolated 3D-E-
field, in the plane above the dipole surface.

«  H-field distribution: H-field is measured with an isotropic H-field probe with 100mW forward power to the
antenna feed point, in the x-y-plane. The scan area and sensor distance is equivalent to the E-field scan. The
rmaximum of the field is available at the center (subgrid 5) above the feed point. The H-field value stated as
calibration value represents the maximum of the interpolated H-field, 10mm above the dipole surface at the
feed point.

Certificate No: CD1880V3-1032_Apr12 Page 2 of 8



Measurement Conditions

DASY system configuration, as far as not given on page 1. )
DASY Version DASYS Ve2.8.1
Extrapolation Advanced Extrapolation
Phantom HAC Test Arch B .
Distance Dipole Top - Probe 10mm
Center 15mm
Scan resolution I dx, dy =5 mm
Frequency 1880 MHz + 1 MHz
Input power drift <0.05dB

Maximum Field values at 1880 MHz

H-field 10 mm above dipole surface condition interpolated maximum
Maximum measured - 100 mW input power 0.461 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 1422V /m
Maximum measured above low end 100 mW input power 1380V /m
Averaged maximum above arm 100 mW input power 1401 V/m £ 12.8 % (k=2)
E-field 15 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW input power 8B.6V/m
‘Maximum measured above low end 100 mW input power STavim
Averaged maximum above arm 100 mW input power 88.2V/m x12.8 % (k=2)

The reported uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the
coverage factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 95%.

Certificate No: CD1880V3-1032_Apri2 Page 3of 8



Appendix

Antenna Parameters

Frequency | Return Loss Impedance

1730 MHz 24.9dB 5080 +57j0Q
1880 MHz 20.8 dB _ 5160+9.2)0Q
1900 MHz 21.0dB 5440 +82j0Q
1950 MHz 27.6 dB 54.30 + 0.6 0
2000 MHz 21.8dE 4280+ 2.2 |0

3.2 Antenna Design and Handling

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

The dipole is built of standard semirigid coaxial cable. The internal matching line is open ended. The antenna is
therefore open for DC signals.

Do not apply force to dipole arms, as they are liable to bend. The soldered connections near the feedpeint may be
damaged. After excessive mechanical stress or overheating, check the impedance characteristics to ensure that the
internal matching network is not affected.

After long term use with 40W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

Cerificate Mo: CD1880V3-1032_Apr12 Page 4 of 8



Impedance Measurement Plot
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Dipole E-IField measurement @ 1880MHz/E-Scan - 1880MHz d=15mm/Hearing Aid Compatibility Test (41x181x1):
Measurement grid: dx=5mm, dy=5mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 157.1 Vim; Power Drift = -0.00 dB

PMR not calibrated. PMF = | (000 is applied.

E-field emissions = 87,77 Vim

Near-field category: M3 (AWF 0 dB)

PMF scaled E-field

Grid 1 M3 |Grid 2 M3 |Grid 3 M3
86.19V/m|87.77 V/m |86.19 V/m

Grid 4 M3 |Grid 5 M3 |Grid & M3

-1.52

-3.04

~4.h7

4.09

-1.61

0dB=142.2 V/m = 43.06 dB V/m

Certificate No: CD1880V3-1032_Apri2 Page8of 8



Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, 8004 Zurich, Swilzerland

5 Schweizerischer Kalibrierdienst
C Service sulsse d'étalannage
Servizio svizzero di taratura
Swiss Calibration Service

Accrediled by the Swiss Accredilation Service (SAS) Accroditation No.: SCS 108
The Swiss Accreditalion Serviee is one of the signatories to the EA
Multitateral Agraemant for the recagnition of calibration certificatas

ciem  B. V. ADT (Auden) Certificata No: ER3-2445_Feb12

CALIBRATION CERTIFICATE |

Object ER3DVE - SN:2445

Calibration procedura(s) QA CAL-02.vB, QA CAL-25.v4
Calibration procedure for E-field probes optimized for close near field
evalualions in air

Calibeation date: February 17, 2012

This calibration cerfificate documents the traceability to nalional standards, which realize the physical units of measurements (S1).
The measurements and the uncertainties wilh conlidence probability are given on the following pages and are par of the canificme.

All calibrations have been conductad In the closed laboratory facility: envirenment lemperature (22 £ 3)°C and humidity < 70%

Calibration Equipment used (MA&TE critical for calibration)

Friman.'g,- Standards D Cal Date (Certificate No.) Scheduled Calibration
Power meler E44198 GE41203874 $1-Mar-11 (No. 217-01372) Apr-12
Power sensor E44124 MY41498087 B1-Mar-11 (Mo, 217-0137%) | Apr12
Reference 3 dB Attenuator SM; S5054 (3c) 29-Mar-11 (Mo, 217-01369) Apr-12 B
Rafaranca 20 40 Attanuatar SN: 55086 (20b) 29-Mar-11 (Mo, 217-01387) Agr-12
Roferenco 30 dB Attenuator FEh: 36179 (30h) 29-Mar-11 (Mo, 217-01370) Apr-12

| Reference Probe ERIDVE SN; 2328 11-Oct-11 (No. ER3-2328_Oat11) Oet-12
DAE4 SHN: 7ED 3-Jan-12 (Mo, DAE4-78Y9 Jan12) Jan-13
Socondary Standards ] Chack Data (in housa) Scheduled Check

_rir generalor HF 86480 LIS3E42U01 700 4-Aug-99 (in house check Apr-11) In housa chack: Apr-13
Metwork Analyzer HP 8753E U537 390585 18-Cot-01 {in house check Oct-11) In housa chack: Oct-12

Mame Function Signature

Calibrated by: Jaton Kastrati Labaratory Tmmuz:i‘r f
Al ' /( e —
i
Approvad by Katja Pokavie Technical Manager \) H’F‘E_,.-’%
.-"A‘—F

Issued; February 22, 2012

This calibration cerificate shall nat be raproduced excapt in full withoul written apprav_alpgl tha laboratory.

Cerificate No: ER3-2445_Feb12 Page 1 0of 12



Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrazse 43, 3004 Zurich, Switzerland

Schweizerischer Ralibrierdianst
Service suisse d'étalannage
Servizio svizzere di taratura
Swiss Calibration Service

Accredited by the Swiss Accredilalion Semice (SAS) Accreditation Ho.: SGS 108
The Swiss Accreditation Service 15 one of the signatones o the BA
Multilateral Agreerment for the recogrtion of calibration certificales

Glossary:

NORMx,y,z sensitivity in free space

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

ABC madulation dependent linearization parameters

Polarization o rotation arcund probe axis

Polarization 4 & rotation around @n axs that is in the plane normal o probe axis (at measurement center),
e, ¥ =0isnormal to probe axs

Connector Angle information used in DASY system to align probe sensor X to the robot coordinate syslem

Calibration is Performed According to the Following Standards:

a)

|EEE Std 1308-2005, " IEEE Standard for calibration of eleciromagnetic field sensors and probes, excluding
antennas, from 9 kHz to 40 GHz", December 2005,

Methods Applied and Interpretation of Parameters:

Certificate No: ER3-2445 Feb12 Page 2 of 12

MNORMz .z Assessad for E-held polanzation & = 0 for XY sensors and & = 90 for £ sensor {f < 900 MHz in
TEM-cell, T > 1800 MHz: R22 waveguide),

NORM(Nx,y.2 = NORMx,y,z * frequency_response (see Frequency Response Chart),

DCPy,y,z: DCP ara numerical linsarization parameters assessad based on the data of power swaep with CW
signal (na uncertainty required). DCP does nol depend on frequency nor media,

PAR: PAR iz the Peak to Average Ralio that is not calibrated but determined based on the signal
characteristics

Axy,z; Bx,y,z; Cx,y,z, VR v,z A, B, T are numerical linearization parameters assessed based on the dala of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the
maximum calibration range expressed in RMS voltage across the diode.

Spherical isofropy (3D deviation from isofropy): in a locally homogeneous field realized using an open
waveguide selugp.

Sensor Offsel. The sensor offset corresponds to the offset of virtual measurement center from the probe tip
{on probe axis). No lolerance required.

Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
unceriainty reguired).




ER3IDVE — SN:2445 February 17, 2012

Probe ER3DVO

SN:2445

Manufactured:  January 22, 2008
Calibrated: February 17, 2012

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY2 sysiam!)

Certificate No: ER3-2445 Feb12 Page 3of 12



ER3IDVE- SN:2445 February 17, 2012

DASY/EASY - Parameters of Probe: ER3DV6 - SN:2445

Basic Calibration Parameters

- - Sensor X Sensor Y Sensor z T Unc (k=2
Norm {V/(V/m)®) 147 66 1.82 +10.1 %
DCP (mV)" e 99 1 g0 102.5

Modulation Calibration Parameters

uip Communication System Name PAR | O C VR Une®
dB dB g | mV (k=2}
10000 cw oot | x| oo 0.00 100 | 1021 | 937%
e T o0 " Foo | ses
o z | o000 poo | 1.00 109.2
10011 UNMTS-FDD (WCDMA) 340 | X | 336 64.0 178 | 1101 | :09%
¥ 4,56 66,2 18.5 130.2
T Y GENN
10021 | GSM-FDD (TDMA, GMSK) | G40 T x| i721 | 887 287 | 1473 | 125%
¥ | 1407 99.7 29.3 1156
........ | £ | 2us4 9.8 28.5 120.2
10039 CDMAZO00 (1xRTT, RC1) 4457 x 4 52 B5.5 | 188 111.5 0.7 %
o Y | 477 668 | 185 mre | |
) — £ | ang 6.1 18.8 | 117.6
10058 UMTS-TDO (TD-SCDMA. 1.28 Meps) 1101 | X | 1220 958 | 38.5 116.8 | £1.2%
oy | 11as 9.1 39.5 130.5
Z | 1441 | 998 | 3715 | 1336
10081 | CDMA200C (1xRTT, RC3) 396 | X | 374 86.0 18.2 108.7 | 0.7 %
Yy | 388 5.9 18.8 128.1
z | 380 658 | 188 115.1
10082 IS-54 /15136 FDD (TDMAJFOM, PUa- | 477 | X | 34.62 99.7 25.0 148.7 | 22.5%
DQPSK, Fullrate) -
B v i 3116 | os9 | 232 | 1204
z | a218 909 219 | 1151
10100 LTE-FOD (SC-FDMA, 100% RB, 20 566 | X | 642 67 2 197 1250 | =19%
MHz, QPSK)
. Y | 673 68.9 210 | 1465
NS =9 2 a
10101 LTE-FOD {SC-FDMA, 100% RB, 20 g.41 ¥ | 7.56 63.1 20.6 1322 | ©285%
MHz, 16-0AM)
Yy | 7.40 67.7 20.5 110.4
z | 748 | eaq | 205 | tao® |
10108 LTE-FDD (SC-FDMA, 100% RB, 10 579 | X | 828 67.1 10.9 1298 | 2.2 %
I MHz, QPSK} - .
Y 661 | 6BE 21.0 144.1 i
Z | 623 | 67.2 199 | 1294 }

Certificate No: ER3-2445_Fel2 Page 4 of 12



ER3DVE- 5N:2445

February 17, 2012

10102 | LTE-FDD (SC-FDMA, 100% R8, 10 642 | X | 728 676 205 1289 | +25%
| Mz, t8QAWY L S - N
¥ 7.15 67.4 20.4 108.0
S Z 20 | 6T 204 1364 ||
10110 LTE-FDD (SC-FDMA, 100% RE, 5 MHz, | 575 | x 598 | 66.6 19.7 1189 | 1.7 %
GPSK} SRRy ——
i §.24 67.8 20.6 140.7
i 588 56.6 186 256 |
0111 LTE-FOD (SC-FOMA, 100% RE, 5 MHz, | 8.44 ® 7.06 67.5 0.5 125.2 3.0 %
1G-CAN _ |
Y | .37 9.0 21.5 1423 |
z 6.94 7.6 2.4 1325 -
10148 LTE-FDD (SC-FDMA, 50% RB, 20 MHz, | 581 | x .31 87.0 19.8 1222 | #18%
OPSK) |
B — . b LY | 888 88.6 21.0 144.9
z 6.27 671 | 193 1294
10144 LTE-FDD (SC-FOMA, 50% RE, 20 MHz. | 642 | » | 723 a7 9 0.6 1200 | £25%
ieamy ] S
¥ | 747 674 20.5 108.3
Z | 7T 67.6 20.3 1365 |
10154 LTE-FDD (SC-FDMA, 50% RB, 10 MHz, | 576 | x | 502 65,3 10.5 11941 | #1.7%
QPSK)
¥ 6,22 7.8 20.5 140.9
Z | 587 6.5 19.5 126.8
101585 LTE-FDD (SC-FOMA, 50% RE, 10 MHz, | 6.45 X .91 66O 16.9 126.5 1.0 %
16-QAM) I P R . I
N Y 720 6.2 20.8 148.8
Z | &u2 674 | 202 132.5 _ i
10156 LTE-FDD (SC-FOMA, 50% R, & Mz, | 5.79 | X | &.73 6.1 195 | 1184 | #8% |
QPSK)
¥ 8.03 67.6 205 | 181.2
Z 5.65 6.3 19.5 1229
10157 LTE-FDD (SC-FDMA, 50% RB, 5§ MHz, [ 6.49 | x 6.79 B7.4 20.5 1210 | #£2.5%
_ 16-QAM)
o i B8.83 BB.0 20.8 143.2
4 6.65 57.3 20.2 127.4
10160 LTE-FDD (SC-FDMA, 50% R2, 15 MHz, | 5.81 X | 5239 67.1 19.9 1234 | 22%
QPSK)
Y | 674 58.6 20.9 146.6
2| 583 67.1 19.8 130.7
10161 LTE-FDD (SC-FDMA, 50% RB, 158Hz, | 842 | x | 7.25 g7.3 20.1 1302 | 22%
16-QAM)
S E— Y r.av §7.7 20.6 108.6
z 7.21 87.7 203 137.3
10163 LTE-FDD (SC-FDMA, 50% RB, 3 MHz, | 563 | X 5,55 6.0 19.4 1152 | 1.7 %
QPsK) .
¥ 5.67 7.6 205 135.8
Z | 548 66,2 19.3 121.5
10764 LTE-FDD (SC-FDMA, 50% RB, 3MHz, [ 644 | x | 650 B6.6 19.8 1184 | #1.9%
16-0AM}y
¥ | 684 68.3 21.0 140.6
Z | 887 67.6 20.4 1259 |

Cerificate Mo ER3-2445_Fab12
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ERIDVE- SN:2445 February 17, 2012

10166 LTE-FDD (SC-FDMA, 50% RB, 1.4 MHz, | 545 | % | 401 65.5 19.0 1087 | +12%
_ aPsky —_—
_____ o ¥ | 57 GF.0 | 201 126.4
£ 495__@5_1 _.TQ'S‘ 116.5 S,
10167 LTE-FDD (SC-FOMA, 50% RB, 1.4 MHz, | 8.21 ¥ 5.00 B7.0 20.0 1123 | +22%
16-QAM) B T 1 | I —
Y | &2 686 21.2 1313 ;
Z | 587 872 201 | 1184
10042 | 1S-54 715136 FDD (TOMAFDAM, PUA- | 778 | x | 588 | 734 | 173 | 1414 | =41% |
DOPSK, Hallrale} . RO i
Y |, 3285 | 985 258 | 44 | |
______ z | 1044 | seq | 201 | 1185 | I

The reported uncertainty of measurement is stated as the standard uncertainty of measurement :
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

z Mumerical lincanization parameler; uncerlainly not reguired.
Uincertainty is determined wsing the max. deviation from linear respense applying rastanguiar distribution and is expressed for the squane of the
fucrbdd walue,

Cerlificale Mo: ER3-2445 Febi2 Page 6 of 12
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

1.5

ﬂ.ﬂ---;_—---- -

Frequency response (normalized)
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Uncertainty of Frequency Response of E-field: + 6.3% (k=2)
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ER3DVE- SN:2445

Receiving Pattern (¢), 9 = 0°
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Receiving Pattern (¢), 9 = 0°
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Uncertainty of Axial Isoiropy Assessment: £ 0.5% (k=2)

Receiving Pattern (¢), 9 = 90°

35 I
o - i
I, : : :
= [0 () et 0 o B St TR I SR Fontibe B i o B gt e et ol poy e
= i H i
[ '
L1 i L1 I I [ - | 1 I S S | 1 HE B T | HE [ )

150 400 30 I 5o i if0
Rall [

) (o] - s |
G R EC0 M-z 1500 MHz 2500 TAHz

Uncertainty of Axial Isotropy Assessment: % 0.5% (k=2)
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Dynamic Range f(E-field)
(TEM cell , f = 900 MHz)
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2 T
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g L i
T :
-2 i 1
109 109
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L+ ] LN Le]
¥ not compensated Z compernsated Z net compensated

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Deviation from Isotropy in Air
Error (¢, 9), f =900 MHz

-0 -08 -08 -D4 -02 00 02 04 06 08 10

Uncertainty of Spherical |sotropy Assessment: * 2,6% (k=2)
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DASY/EASY - Parameters of Probe: ER3DV6 - SN:2445

Other Probe Parameters

Sensor Arrangement Reclangular
" Connector Angle (°) - 43.6
Mechanical Surface Dataction Mode enablod

Optical Surface Detection Mode = disabled

Probe Overall Length 337 mm
Probe Body Diameter o 10 mm

Tip Length S 10 mm

Tio Giameter N B T TS
mﬁﬂﬂnﬁsﬁéé}_f Calibration Point 2.5 mm

Probe Tip to Sensor Y Galibration Poinl 2.5 mm

Probe Tip to Sensor Z Calibration Point 2.5 mm

Cerificale MNo: ER3-2445_Febh1? Page 12 of 12
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ciient  B. V. ADT (Auden)

Cartificate No: H3-6274 Feb12

|CALIBRATION CERTIFICATE |

H3DVE - SN:6274

Ohjesct

Calibration procedurals)

Callbration data:

QA CAL-03.v6, QA CAL-25.v4
Calibration procedure for H-field probes optimized for close near field

evaluations in air

February 17, 2012

Calibration Equipment used (MATE critical for calibration)

This calibration cedificate documants tha traceabilily to national standards, which realize the physical units of measurements (S1).
The measuremens and the uncertainties with confidance probability are glven an the follawing pages and are part of the cerificate.

All calibrations have been conducted in the cosed laboralory facility: envirenment tlemperature (22 = 3)°C and humidity < 70%.

Thiz calibration cenificale shall not be reproduced excepl in full withoul wrillen approval of the laboratory.

Primary Standards 1D Cal Date {Certilicate No.) Schaduled Calibration
Power meter E44198 GB41293874 31-Mar-11 (No. 217-01372) Apr-12 -
PFower sensor E44124 MY 41428087 J1-Mar-11 (Na. 21701372} Apr-12
Heference 3 dB Altenuator SM: 550584 (3c) #8-Mar-11 (No. Z217-013649) Apr-12
Reference 20 dO Aftenuator | SN S5086 (20b) 24-Mar-11 (No. 217-01367) Apr-12
Raferance 30 dR Attenuator BN, $5129 (30k) 29-Mar-11 (No. 217-01370}) Apr-12
Reference Probe H3I0VE SM: 6182 11-0et-11 (Mo, HI-G182_Ckt11) Qet-12
DAE4 SN: 7689 30-Jan-12 (No. DAEA-789 Jan12) Jan-13
 Sacondary Standards [n] Check Date (In housa) Schaduled Check
RF generator HP 86480 US3842001700 4-A4ug-88 (In house chack Ape-11) In housa chack: Apr-13
Metwork Analyzer HP 8753E US37 320585 18-0et-01 {in house check Oat-11) In house check: Ocl-12
Mama Funclion Shgnature
Calibrated by: Jelon Kastrati Lnbmlul? TMnmra,j__ U ==
Approved by: Katia Pokovic Techncal Manager

Issued; February 22, 2012

Cerlificate No; H3-6274_Feb12
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Calibration Laboratory of e

’ S 5 Schweizerischer Kalibrierdienst
Schmid & Partner o ¢ Service suisse d'étalonnage
Engineering AG e 5 Servizip svizzero di faratura
Zeunghausstrasse 43, 8004 Zurich, Switzerland "’»4::"',_%\ o Ewiss Calibration Service
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Accrediled by the Swiss Accradilation Service [SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatorias to tha EA
Multilateral Agreciment 1o the recognition of calibratlon cartificates

Glossary:

NMORMzx.y.2 sensitivity in free space

DCP diede compression point

CF crest factor (1fduty_cyele) of the RF signal

AB,C modulation dependent linearization parameters

Polarizalion o ip rotation around probe axis

Polarization % # rotation around an axis that is in the plane normal to probe axis (8l measurement centar),
2., 8= 0isnormal to probe axis

Connector Angle information used in DASY system fo align probe sensor X to the robot coordinate systam

Calibration is Performed According to the Following Standards:

a)

IEEE Std 1308-2005, * |IEEE Standard for calibration of electromagnetic field sensors and prabes, excluding
antennas, from 9 kHz {o 40 GHz", December 2005,

Methods Applied and Interpretation of Parameters:

NORMzx, y.z: Assessed tor E-field polarization # = 0 far XY sansors and % = 90 for # sansor (T < 900 MHz in
TEM-cell, 7= 1800 MHz: R22 waveguide).

X YZ{f _alale2= X¥Y,7 alala?* fraquency response (see Frequency Response Chart).

DCFx,y, z: DCF ere numerical linsanzation parametars assessed based an the data of power swaep with GW
signal {na uncertainty required). DCP does not depend on frequency nor media.

FAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
charactaristics

Axv.z By, z. Cx.v,z, VRx v,z A, B, C are numerical linearizalion parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. ViR is the
maximum calibration range expressed in RMS vollage across the diode.

Spherical isotropy (30 deviation from isctropy): in a locally homageneous field realized using an open
wavequide satup,

Sensor Offset. The sensor offset corresponds to the offset of virtual measurement center fram the probe tip
(on probe axis). No talerance required.

Connector Angle. The angle is assessed using the information gained by determining the X_a0a1a2 (no
uncertainty required).

Cerlificate Mo: H3-6274_Febi2 Page 2 of 12
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Probe H3DV6

SN:6274

Manufactured: November 30, 2007
Calibrated: February 17, 2012

Calibrated for DASY/EASY Systems

{MNote: non-compatible with DASY 2 systeml)

Cerliicate No: H3-6274_Feh12 Page 30f 12



HIDVG= SN-G274 Fehruary 17, 2012

DASY/EASY - Parameters of Probe: H3DV6 - SN:6274

Basic Calibration Parameters

______ | Sensor X ' SensarY Sensor £ Unc (k=2)
Morm (A/m /W mv)) o al | 2.48E-003 2.08E-003 2.00E-003 =6.1%
Norm (Afm / V(mV)} - al | C1.39E-004 -1.92E-004 -1.14E-004 =651 %
Norm (A/m / V(mV)) a2 | 3.0BE-005 7.89E-006 1.16E-005 +651%
DCP{mV)" 84.0 ' 854 949 .
Modulation Calibration Parameters
D Communication Systam Nama FPAR A B C VR Unc™
dB dB ag | MV | (k=2)
10000 | OW B 006 | x | 000 0.00 100 | 1065 | #27%
¥ 0,000 0,00 1,00 105.1
_______ i Z 0.00 0,00 1.00 103.2 -
10071 UMTS-FDD (WCDMA) 3.40 X 3.45 B4.7 17.8 115.2 | 0.7 %
) ¥ 3.42 G4 6 7.9 114.9
S Z 3.43 Be.6 17.7 112.8
10021 GSM-FDD {TOMA, GMSK) 9.40 ® 9.04 74.3 2.0 1457 22% |
) ¥ | &40 720 225 | 1019 ]
7 a6 | 738 239 1105
10039 CDMAZ000 (1xRTT, RC1) 457 W G.46 G658 190 1253 LA
¥ | 5a4b G 19.0 125.1 o
— z | 545 | e6r | 188 | 1286 |
10056 UMTS-TDD (TD-SCDMA, 1.28 Mcps) 1101 | x | 11.81 75.9 254 7.7 | 27 %
Yo 11.85 76.3 265 119.5
S Z | 131 iy 274 | 138 4
10081 | CDMAZ000 (1xRTT, RC32) 386 | x| 418 5.2 18.1 1181 | 09%
: Yy | 422 | 858 184 | 1173 N
- z 4.28 65.8 18,4 i16.2
10082 |S-54 / 15-136 FDD (TOMA/FDM, PI/4- 4.77 ¥ 348 75.0 18.3 1495 | 414 %
DOPSK, Fullraie) )
ki .06 83.6 21.0 149.8
- Z | 2584 | 296 256 | 1157
10100 LTE-FDD (2C-FDMA, 100% RE, 20 5.66 ¥ 724 FO.0 05 | 1344 | 1.7 %
MHz, QPSK)
Y 7.21 §9.1 206 1327
B i 722 F9.1 206 131.6
16101 LTE-FDD (SC-FOMA, 100% RB, 20 641 | x| 772 | @ 107 | 1013 | 19%
MHz, 16-0AM) |
Y 876 102 21.4 148.5 |
| 2 878 704 21.4 148.1
10108 LTE-FDD {SC-FOMA, 100% RE, 10 579 | ® 781 | 695 20.8 1363 | #1.7%
MHz, QPSK) _ -
; Yo 7.62 G597 209 134.5 )
z | 758 | 687 | 208 1346

Cearlificate Mo: H3-6274_Feh12 FPage 4 of 12
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10108 | LTE-FDD (SC-FOMA. 100% RB, 10 647 | x 780 | 872 | a8 | 1015 | +1.9%
. MHz, 16-QAM) - S I E— | —
VoI a8 70.5 216 149.0 |
S z 8.92 0.4 21.5 149.2
10110 LTE-FDD {SC-FDMA, 100% RB, 5 MHz, | 575 x 7.34 582 20.7 135.4 1.7 %
OPSK) | ]
¥ 7.31 9.3 20.7 1334 |
B 7 7.36 9.3 207 133.4
10111 TLTE-FDD (SCFDMA, 100% RB. 5 MHz, | 644 | x | 773 | 670 | 128 | 1014 | =18%
16-QAM) ]
¥ 8.78 102 21.5 1445
£ 878 701 21.4 147.9
10148 LTE-FDD {SC-FDMA, 50% RB, 20 MHz, | 5.83 ¥ | 7.6 9.7 | 210 | 1377 | 217 %
QPSK)
_______ i o Y .55 805 20.9 135.5
Z | 756 694 | 20,8 1352 ]
10149 LTE-FDD (SC-FOMA, 50% RB, 20 MHz, | 647 ¥ 7 A7 67.5 200 1018 | $19%
16-QAM)
Y |88 70.5 21.8 148.5
R pd £.99 70.6 216 148.9
10154 LTE-FDD {SC-FOMA, 50% RB, 10 MHz, | 5.78 % 787 602 0.7 +36.1 1.7 %,
QPSH)
Y 7.33 £9.3 20.7 133.4
z 7.34 59.2 20.7 132.0
T CTETO0 BEFW SR T Tea T e oo 016 T 55—
16-QAM)
S Y T T 1.4 ALEN
o 7 n.7T 701 2.4 1476
10156 'q ’;E::;?I'D (SC-FOMA, 50% RB, 5 MHz, | 578 | x 745 | 894 | 208 | @64 | £17 % |
i 7.39 §9.3 20.8 134.3
. Z 7.26 59,1 20.7 133.8
10157 LTE-FOD (SC-FDMA, 50% RB, 5 MHz, | 6.49 W 7.83 67.2 19.9 1021 +1.8 %
16-QAMY )
¥ .83 70.2 21.5 148.0
z | 889 70.3 21.5 147.7
101860 LTE-FDD (SC-FDMA, 50% RB, 15 MHz, | 5.81 X 7.67 59.4 20.7 140.2 | 1.7 %
- QPSK)
Y 760 | €93 1 207 | 1381 4
b 7.62 69.5 0.7 136.8
10161 LTE-FOD {SC-FDMA, 50% RB, 15 MHz, | B.42 ¥ 7.82 67.0 19.7 1032 | #18%
16-0AM)
N 7.78 §7.0 19.7 101.6
e Brg | 898 212 1483
10163 | LTE-FDD (SC-FOMA, 50% RB, 3MHz. | 568 | X | 7.26 | 689 | 206 | 1366 | #1.7%
QPSK)
Y 7.18 8.8 20.4 134.9
) Z 7.21 68.7 20.4 133.2
10164 LTE-FOD (SC-FOMA, 50% RE, 3 MHz, | 644 ® 782 871 19.8 1028 | #19%
16-0AM)
¥ 783 | 872 | 198 101.2
z .82 70.0 21.3 148.4

Cerificate No: H3-6274_Feb12 Page Sof 12
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10166 | LTE-FDO (SC-FDMA, 50% RB, 1.4 MHz, | 545 | X | 688 60.6 20.2 1342 | +14% |
d@esky N
I i Y| 677 6A.3 20.1 132.1
I | — 2 G54 GB.5 20.2 130.7
10167 LTE-FOD (SC-FDMA, 50% RB, 1.4 MHz, | 621 | x | 820 691 o07 | 4467 | 119 %
16-QAM)
o 8.15 69.0 20.8 14349
Z | &17 G68.0 20.7 1414
10042 1S-84 / 1S-136 FDD (TDMAFDM, Piid- | 772 | % fon 804 23.0 114.2 | #1.2%
DOPSK Matatey | || B R R
Y | 7O 79.0 22.2 114.7
____________ z | vos 739 19,6 122.5

The reported uncerlainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribulion corresponds to a coverage
probability of approximately 95%.

¥ Murnerical linearization parametlar. uncortamty fol regurired,
" Uncertainty is determined using the max, deviation from linear respanse applying reclangular disiributicn and I expressed for the square of the
fiald value.
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Frequency Response of H-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Frequency response [normalized)
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Uncertainty of Frequency Response of H-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM,0° f=2500 MHz,R22,0°
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Receiving Pattern (¢), 9 = 90°
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Receiving Pattern (¢), 9 = 0°
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
Receiving Pattern (¢), 9 = 90°
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Uncertainty of Axial Isofropy Assessment: £ 0.5% (k=2)

Cerlificate MNo: H3-6274_Feb12 Page 3 of 12



H3DVE- SN:G274 Fabruary 17, 2012

Dynamic Range f(H-field)
(TEM cell, f = 900 MHz)

10¢

10

Input Signal [UV]
o
i

102

10"

1n:' I I H I t i i I i
107 10 107
H [Afm]
X cam) ted A not compensaled Y compensated
.| L)
¥ not compensated £ compensated Z not compensated

2 : =
i ] 1
I i
1 1 1
@ 1 | S e B e s g s Ty
-5- L q;f#ﬁiv%i::m***-‘- Ay
: | FHEH |
SEEE 2 .
2+ L L i (B
10-2 101 100
H [A/m]
L * &
A compensated X not compansated Y compensated
Le] e | ]
Y not compensated Z compeansated Z not compensated

Uncertainty of Linearity Assessment: % 0.6% (k=2)
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February 17, 2012

Deviation from Isotropy in Air
Error (¢, 9), f= 900 MHz
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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Februarny 17, 2012

DASY/EASY - Parameters of Probe: H3DV6 - SN:6274

Other Probe Parameters

Sensor Arrangement

Rectangular

Connaclor Anglé ) 125
‘Mechanical Surfaca Delection Mode o B enabled
Optical Surface Detection Mode S disabled
Probe Overall Length N o 337 mm
Probe Body Diameter B 10 mm
Tip Length - 20 mm
Tip Diameter _ & mm
Probe Tip to Sensor X Calibration Point ) 3mm |
Probe Tip to Sensor Y Calibration Point - 4 mm
Probe Tip to Sensor Z Calibration Point 3 mm |

Certificale Mo HM3-6274 Fahi2?
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