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ANNEX C SYSTEM VALIDATION RESULT

E SCAN of Dipole 835 MHz

Date/Ti ne: 7/28/2011 7:22: 58 AM

El ectroni cs: DAE4 Sn777

Med um Ar

Md umpaamters wsed o =0nmo/m er =1; p = 1000 kg/n3
Conrmani coti on System G Freaquency: 835 Miz; Duty Gide 1.1

Prooe: ER3DV6 - SN2428; ConvF(1, 1, 1)

ESan - nesuenent dstance fromthe praoe sensa cente to B35 Dpd e =
10nmiHecring Ad Conpati b lity Test (41x361x1): Mosuenant gid ck=5mrm
dy=5nm

Mxi nimvd ue of peck Totd fidd=170.5 V/m

Proe Mdl ation Foda =1

Devi ce Reference Pant: 0, O, -6.3 nm

Reference VA ue = 120.2 V/m Power Dift =-0.109 B

Hearing Ad Near-Fid d Giegaoy: M (AW O dB)

Peak E-field in V/Im

Grid 1 Grid 2 Grid 3
145.2 M4{147.8 M4]139.9 M4

Grid 4 Grid 5 Grid 6
82.3 M4 [84.4M4 |81.1 M4

Grid 7 Grid 8 Grid 9
162.3 M4{170.5 M4|162.1 M4

-2.b6

-1.68

-12.8 l

0 B =170.5V/m
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H SCAN of Dipole 835 MHz

Dote/Ti ne: 7/28/2011 8:16:33 AM

El ectroni cs: DAE4 Sn777

Med um Ar

Mdumpaoawtes wsed o =0nmo/m er =1, o =1kgnd
Conrmaini coti on System GN Freaquency: 835 Miz; Duty Gide 1.1

Praoe: H3DV6 - SN6240;

HSan - nesuenent dstance fromthe praoe sensa cente to B35 Dpd e =
10nmiHecring Ad Conpati b lity Test (41x361x1): Mcsurenent gicd ck=5mm
dy=5nm

Mxi namvd ue of peck Totd fidd=0.442 A/m

Proe Mdl ation Focda =1

Devi ce Reference Pant: 0, O, -6.3 nm

Reference Vd ue = 0.461 A/m Power Dift =0.041 B

Heoring Ad Near-Fid d Gitegoy: M (AW O cB)

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.357 M4]0.381 M4]0.368 M4

Grid 4 Grid 5 Grid 6
0.416 M4]0.442 M4|0.431 M4

Grid 7 Grid 8 Grid 9
0.370 M4]0.398 M4]0.387 M4

-8.28

0 B =0.442Am
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E SCAN of Dipole 1880 MHz

Date/Ting: 7/28/2011 8:41:06 AV

El ectroni cs: DAE4 Sn777

Med um Ar

Md umpoonaters uised ¢ =0 no/m €, =1; p = 1000 kg/m
Conrmouni coti on System GN Frequency: 1900 Midz; Duty Gid e 1:1

Prooe: ER3DV6 - SN2428; GonvF(1, 1, 1)

ESon- necsuenant dstonce fromthe prooe sensa center to MI880 Dpd € =
10nmiHecring Ad Conpati b lity Test (41x181x1): Mosuenant gid k=5rm
dy=5nm

Mxi nimvd ue of peck Totd fidd=133.8 VVm

Proe Mdl ation Focda =1

Devi ce Reference Pant: 0, O, -6.3 nm

Reference Vd ue = 139.5 VVm Power Dift =0.113 B

Heoring Ad Near-Fid d Gitegoy: M (AW O cB)

Peak E-field in V/Im

Grid 1 Grid 2 Grid 3
126.1 M2|128.1 M2]120.6 M2

Grid 4 Grid 5 Grid 6
84.1 M3 |87.1 M3 |84.8 M3

Grid 7 Grid 8 Grid 9
131.5M2|133.8 M2]125.3 M2

-1.48

68 41
- =g B

-4.45

-5.93

-1.41 l

0 B =133.8V/m
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H SCAN of Dipole 1880 MHz

Dote/Ti ne: 7/28/2011 9:15:18 AM

El ectroni cs: DAE4 Sn777

Med um Ar

Md umporonaters ised ¢ =0no/m ¢, =1; p =1kgm

Conrmouni coti on System GN Frequency: 1900 Midz; Duty Gid e 1:1

Praoe: H3DV6 - SN6240;

HSon - necsur enant d stonce fromthe proce sensa center to DI880 Dpd € =
10nmiHecring Ad Conpati b lity Test (41x181x1): Mosuenant gid k=5rm
dy=5nm

Mxi namvd ue of peck Totd fidd=0.450 A/m

Proe Mdl ation Focda =1

Devi ce Reference Pant: 0, O, -6.3 nm

Reference Vd ue = 0.463 A/m Power DOift =-0.00763 B

Heoring Ad Near-Fid d Gitegoy: M (AW O cB)

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.377 M2]0.400 M2]0.393 M2

Grid 4 Grid 5 Grid 6
0.416 M2]0.450 M2|0.430 M2

Grid 7 Grid 8 Grid 9
0.380 M2]0.405 M2]0.400 M2

-2.88

-5.76

-8.64

0 B = 0.450A/m
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ANNEX D PROBE CALIBRATION CERTIFICATE
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Calibration Laboratory of SN Schweizerischer Kalibrierdienst
. S s

Schmid & Partner M Service suisse d'étalonnage

Engineering AG Zo—a Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland e ///-?\\\\\‘ Swiss Calibration Service

ofl
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Muiltilateral Agreement for the recognition of calibration certificates
cien  [TRSEISCESS S B BRI Centficate No: ER3-2428_Oct10
. . . = = L e

Calibration procedure(s)

Calibration Equipment used (M&TE critical for calibration)
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Calibration date: Ociober20, 20000 0 0 e v

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

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

- - .
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P -~
= - -

- . - -

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Primary Standards ID # Cal Date (Certificate No.) Scheduled Calibration

Power meter E4419B GB41293874 1-Apr-10 (No. 217-01030) Apr-11

Power sensor E4412A MY41495277 1-Apr-10 (No. 217-01030) Apr-11

Power sensor £E4412A MY41498087 1-Apr-10 (No. 217-01030) Apr-11

Reference 3 dB Attenuator SN: S5054 (3¢) 31-Mar-10 (No. 217-01026) Mar-11

Reference 20 dB Attenuator SN: S5086 (20b) 31-Mar-10 (No, 217-01028) Mar-11

Reference 30 dB Attenuator SN: 85129 (30b) 31-Mar-10 (No. 217-01027) Mar-11

Reference Probe ER3DV6 SN: 2328 3-Oct-10 (No. ER3-2328_Octi0) Oct-11

DAE4 SN: 789 19-Dec-09 (No. DAE4-789_Dec09) Dec10

Secondary Standards D # Check Date (in house) Scheduled Check

RF generator HP 8648C US3642U01700 4-Aug-99 (in house check Oct-09) In house check: Oct-11

Network Analyzer HP 8753E US37390585 18-Oct-01 (in house check Oct-10) In house check: Oct-11

Name Function Signature

Calibrated by: MarIrge - Sl g el e
. - = e e
LR S e e e B el e T e
i35 s snmg T I =

Approved by: KatiaPokovie ~ Technical Mana - M = =

e e O D S
- = = - e Gl gam

Issued: October 21, 2010

Certificate No; ER3-2428 Oct10

Page 1 of 10
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Calibration Laboratory of

. S Schweizerischer Kalibrierdienst

Schmid & Partner c Service suisse d'étalonnage

Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ] Swiss Calibration Service
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
Glossary:
NORMX,y,z sensitivity in free space
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
A,B,C modulation dependent linearization parameters
Polarization ¢ @ rotation around probe axis
Polarization 9 9 rotation around an axis that is in the plane normal to probe axis (at measurement center),

i.e., 9 =0 is normal to probe axis

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

Calibration is Performed According to the Following Standards:
a) IEEE Std 1309-2005, * [EEE Standard for calibration of electromagnetic field sensors and probes, excluding
antennas, from 9 kHz to 40 GHz", December 2005.

Methods Applied and Interpretation of Parameters:
o NORMx,y,z: Assessed for E-field polarization 8 = 0 for XY sensors and 8 = 90 for Z sensor (f <900 MHz in
TEM-cell; f > 1800 MHz: R22 waveguide).
o NORM(f)x,y,z = NORMx,y,z * frequency_response (see Frequency Response Chart).

e DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

o Ax,y,z Bxy.z Cxy,z are numerical linearization parameters assessed based on the data of power sweep for
specific modulation signal. The parameters do not depend on frequency nor media.

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

« Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.

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

Certificate No: ER3-2428_0ct10 Page 2 of 10
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ER3DV6 SN:2423 October 20, 2010

Probe ER3DVG6

SN:2428

Manufactured: September 11, 2007
Last calibrated: October 20, 2009
Recalibrated: October 20, 2010

Calibrated for DASY Systems

(Note: non-compatible with DASY2 system!)

Certificate No: ER3-2428_Oct10 Page 3 of 10
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ER3DV6 SN:2428 October 20, 2010

DASY - Parameters of Probe: ER3DV6 SN:2428

Basic Calibration Parameters

Sensor X| Sensor Y | Sensor Z |Unc (k=2)
Norm (uV/(V/im)%) 1.52 1.59 1.86 | +10.1%
DCP (mV)* 91.5 93.0 98.9

Modulation Calibration Parameters

uiD Communication System Name PAR A B Cc VR Unc
dB dBuV myV (k=2)
10000 cw X 0.00 0.00 1.001 300 +1.5%
Y 0.00 0.00 1.00| 300
Z 0.00 0.00 1.00 300

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%.

" numerical linearization parameter: uncertainty not required

Certificate No: ER3-2428_0Oct10 Page 4 of 10
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October 20, 2010

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide R22)
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Uncertainty of Frequency Response of E-field: * 6.3% (k=2)

Certificate No: ER3-2428_Oct10

Page 5 of 10
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