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IMPORTANT NOTICE

USAGE OF PROBES IN ORGANIC SOLVENTS

Diethylene Gycol Monobuthy Ether (the basis for liquids above 1 GHz), as many other organic
solvents, is a very effective softener for synthetic materials. These solvents can cause irreparable
damage to certain SPEAG products, except those which are explicitly declared as compliant with
organic solvents.

Compatible Probes:
- ET3DVé6

- ET3DV6R

- ES3DV2

- ER3DV6

- H3DV6

Important Note for ET3DV6 Probes:
The ET3DV6 probes shall not be exposed to solvents longer than necessary for the
measurements and shall be cleaned daily after use with warm water and stored dry.
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Client

Object(s)

Calibration procedure(s)

Calibration date:

Condition of the calibrated item

This calibration statement documents traceability of MATE used in the calibration p dures and conformity of the pr jures with the ISO/IEC
17025 intemational standard,

All calibrations have been conducted in the closed laboratory facility: envi ture 22 +/- 2 degrees Celsius and humidity < 75%.

Calibration Equipment used (M&TE critical for calibration)

Model Type D# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power meter EPM E4419B GB41293874 2-Apr-03 (METAS, No 252-0250) Apr-04

Power sensor E44124 MY41495277 2-Apr-03 (METAS, No 252-0250) Apr-04

Reference 20 dB Attenuator SN: 5086 (20b) 3-Apr-03 (METAS No. 251-0340 Apr-04

Fluke Process Calibrator Type 702  SN: 6295603 8-Sep-03 (Sintrel SCS No. E-030020) Sep-04

Power sensor HP 8481A MY41092180 18-Sep-02 (Agilent, No. 20020918) In house check: Oct 03
RF generator HP 8684C US3642U01700 4-Aug-99 (SPEAG, in house check Aug-02) In house check: Aug-05
Network Analyzer HP 8753E US37390585 18-Oct-01 (Agilent, No. 24BR1033101) In house check: Oct 03

Name Signature

Calibrated by:

Approved by:

Date issued: October 23, 2003

Mmﬁmm.hhnudmmmmmﬁmuﬂhmmm(hmdmm1?025m-mﬁnnal$tlldard)for
Calibration Laboratory of Schmid & Partner Engineering AG is completed.
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Probe ET3DV6

SN:1685

Manufactured: April 3, 2002
Last calibration: May 10, 2002
Recalibrated: October 10, 2003

Calibrated for DASY Systems

(Note: non-compatible with DASY2 system!)
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ET3DV6 SN:1685 October 10, 2003

DASY - Parameters of Probe: ET3DV6 SN:1685

Sensitivity in Free Space Diode Compression
NormX 1.60 pV/(V/m)? DCP X 95 mV
NormY 1.65 pV/(V/im)? DCPY 95 mV
NormZ 1.56 pV/(V/im)? DCP Z 95 mv

Sensitivity in Tissue Simulating Liquid

Head 900 MHz £=41.5%5% o = 0.97 £ 5% mho/m
Valid for f=800-1000 MHz with Head Tissue Simulating Liquid according to EN 50361, P1528-200X
ConvF X 6.6 +9.5% (k=2) Boundary effect:
ConvF Y 6.6 +9.5% (k=2) Alpha 0.26
ConvF Z 6.6 +9.5% (k=2) Depth 3.07
Head 1800 MHz g = 40.0 £ 5% o = 1.40 £ 5% mho/m
Valid for f=1710-1910 MHz with Head Tissue Simulating Liquid according to EN 50361, P1528-200X
ConvF X 5.2 +9.5% (k=2) Boundary effect:
ConvF Y 5.2 +9.5% (k=2) Alpha 0.41
ConvF Z 5.2 £95% (k=2) Depth 2.77
Boundary Effect
Head 900 MHz Typical SAR gradient: 5 % per mm
Probe Tip to Boundary 1mm 2mm
SARy [%] Without Correction Algorithm 8.9 54
SARy, [%] With Correction Algorithm 04 0.5
Head 1800 MHz Typical SAR gradient: 10 % per mm
Probe Tip to Boundary 1mm 2mm
SARype [%] Without Correction Algorithm 118 8.4
SARy, [%] With Correction Algorithm 0.4 0.2
Sensor Offset
Probe Tip to Sensor Center 2.7 mm
Optical Surface Detection 1.6£0.2 mm
UL Apex Co., Ltd.
Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8116
Facsimile: +81 596 24 8124
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Receiving Pattern (¢, 6 = 0°
f=30 MHz, TEM cell ifi110 f =100 MHz, TEM cell ifi110
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f=1800 MHz, WG R22 f= 2500 MHz, WG R22
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Frequency Response of E-Field
( TEM-Cell:ifi110, Waveguide R22)
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ET3DV6 SN:1685 October 10, 2003 ET3DVé Sl
Conversion Factor Assessment
f =900 MHz, WG R9 (head) f=1800 MHz, WG R22 (head)
30.0
25.0

N/
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SAR[mW/em®] | W
™
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z[mm] z[mm]
—&— Analytical —o—Measuremets ’ | —&— Analytical —0—Measuremets
Head 900 MHz e=41525% o= 0.97 £ 5% mho/m
Valid for f=800-1000 MHz with Head Tissue Simulating Liquid according to EN 50361, P1528-200X —
ConvF X 6.6 +9.5% (k=2) Boundary effect:
ConvF Y 6.6 +9.5% (k=2) Alpha 0.26
ConvF Z 6.6 +9.5% (k=2) Depth 3.07
Head 1800 MHz &= 40.0 £ 5% o = 1.40 £ 5% mho/m
Valid for f=1710-1910 MHz with Head Tissue Simulating Liquid according to EN 50361, P1528-200X
ConvF X 5.2 +9.5% (k=2) Boundary effect:
ConvF Y 5.2 £95% (k=2) Alpha 0.41 —
ConvF Z 5.2 +95% (k=2) Depth 2.77
UL Apex Co., Ltd.
Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8116
Facsimile: +81 596 24 8124
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Conversion Factor Assessment
f = 900 MHz, WG RS9 (body) f = 1800 MHz, WG R22 (body)
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—&—Analytical —o—Measuremets ‘ | —e8—Analytical —¢—Measuremets
Body 900 MHz e = 55.0% 5% o= 1.05 % 5% mho/m
Valid for f=800-1000 MHz with Body Tissue Simulating Liquid according to OET 65 Suppl. C
ConvF X 6.4 +95% (k=2) Boundary effect:
ConvF Y 6.4 £9.5% (k=2) Alpha 0.27
ConvF Z 6.4 +95% (k=2) Depth 3.22
Body 1800 MHz &= 53.3%5% o= 1.52 % 5% mho/m
Valid for f=1710-1910 MHz with Body Tissue Simulating Liquid according to OET 65 Suppl. C
ConvF X 4.7 +9.5% (k=2) Boundary effect:
ConvF Y 4.7 +9.5% (k=2) Alpha 0.48
ConvF 2 4.7 +9.5% (k=2) Depth 2.94
UL Apex Co., Ltd.
Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8116
Facsimile: +81 596 24 8124
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Conversion Factor Assessment
f= 2450 MHz, WG R22 (head) f = 2450 MHz, WG R22 (body)
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[ —o—Analytical —o¢—Measuremets | ’ —&— Analytical —¢—Measuremets
Head 2450 MHz &= 39.2%5% o = 1.80 £ 5% mho/m
Valid for f=2400-2500 MHz with Head Tissue Simulating Liquid according to EN 50361, P1528-200X
ConvF X 4.7 +9.5% (k=2) Boundary effect:
ConvF Y 4.7 +95% (k=2) Alpha 0.78
ConvF Z 4.7 +9.5% (k=2) Depth 2.04
Body 2450 MHz &= 527+ 5% o = 1,95 £ 5% mho/m
Valid for f=2400-2500 MHz with Body Tissue Simulating Liquid according to OET 65 Suppl. C
ConvF X 4.3 +95% (k=2) Boundary effect:
ConvF Y 4.3 +95% (k=2) Alpha 0.80
ConvF Z 4.3 +95% (k=2) Depth 1.89
UL Apex Co., Ltd.
Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8116
Facsimile: +81 596 24 8124
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Deviation from Isotropy in HSL
Error (0¢ ), f = 900 MHz

Error [dB]
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APPENDIX 12 : Dosimetric E-field Probe Calibration (EX3DV3. S/N:3507)
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IMPORTANT NOTICE
UNCERTAINTY OF THE PROBE CONVERSION FACTOR

Important Note:

The Sw:ss accredltauon body (METAS) has requested an addluonal _
uncertainty for narrow bandwidth probe calibration compared to the
uncertainty table of IEEE/IEC defined for a smgle frequency. SPEAG
and the IT’1S foundation are currently investigating the most - =
appropnate method l’or DAITOW and bmadband uncertamt} assess‘ment.’

A preliminary uncertainty value t‘or the mducated t‘requency bandwndth '
is mcluded in the attached probe callbratlon document.
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Sehmid & Pertnor Enginesting AG
Zaughausstrasse 43, 8024 Zurich, Switrarand
Phome «31 1 245 9760, Fax +4* 1 245 9770
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Schmid & Parmer Engineering AG

January 2004

UL Apex Co., Ltd.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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Client UL A-Pex (MTT) -

CALIBRATION CERTIFICATE: .~ - - = -
Objec(s) EX3DV3-SN:3507.

Calibration procedure{s)

,-;m CAL-01.v2

Cailbration date: Fébﬂiﬁl‘y 20, 20&4 TR
Conaton orme caibratea tam I Tolerance: (according to the spedific calibration document). -

This calibration certificate docurnents the traceability to national standards, which realize the physical units of rmeasuremeants (S1).
The measurements anc 1he uncarainties with confidence probability ara grven on the foilowing pages and are part of the certificate.

All calibrations have bean conducted in the cosed labaratory fadility. environment termperature 22 +/~ 2 degrees Celsius and humidity < 75%.

Calibratian Ecuipment used (M&TE critical for calibration)

Mokl Typs 1D # Cal Dats (Calibrated by, Cerlificate No.) Scheduled Calibration
Power métar EPM E44788 GB41253874 2-Apr-03 {METAS, No 252-0250) Apr-Dd

Power sensor E44124 MY41485277 2-Apr-03 (METAS, Ne 282.0280) Apr-0d

Reference 20 dB Aftenuator SN 5086 {20b) 3-Apr-03 (METAS, Ne. 251-0340} Apr-0d

Fluka Process Calibrator Type 702 SN 8295803 §-3ep-03 (Sintrel SCS No. E-030020) Sep-04

Fower sensor HP 84814 MY410921 80 18-Sap-02 (SPEMAG, in nouse chack Oct-03) In house chack: Ot 05
RF generator HP 86540 LS3642U01700 4-Aug-99 (SPEMG, in house check Aug-02) In house chack: Augs
Netwark Anglyzer HP 67535 LS37300585 18-0ct-01 (SPEAG, in house check Oat-03) I house chack: Cet 05

Narne ) _ Fungtion Signalure

Calibrated by: Ket Pokovie” . L m-mmmm

Approved Dy, Fiﬂaam o 7 Rep Direiter

[rate issued February 26, 2004

This calibration ecerificate i is2ued as an intermediate solution until the acereditation procass (basad on ISOAEC 17025 Intarnational Standard) for
Calibretion Labaratery of Schmid & Partner Engineerng AG |s completed,

8R0-KP0301061-A Page 1 ¢f B

UL Apex Co., Ltd.

Head Office EMC Lab.
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Probe EX3DV3

SN:3507

Manufactured: December 15, 2003
Last calibrated: February 20, 2004

Calibrated for DASY Systems

{Note: non-compatible with DASYZ system!)

UL Apex Co., Ltd.

Head Office EMC Lab.
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DASY - Parameters of Probe: EX3DV3 SN:3507

EX3D\
Sensitivity in Free Space Diode Compression”
NormX 0.71 pV/(VIm)? DCPX 9% mV
NormY 0.73 pV/(Vim)? DCPY 96 mV
NormZ 0.72 UV/(VIm)? DCPZ 9% mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Plese see Page 7.

Boundary Effect
Head 900 MHz  Typical SAR gradient: 5§ % permm
Sensor Cener to Phantom Surface Distance 20mm 3.0mm
SAR,, [%] Without Correction Algorithm 35 29
SAR,, [%] With Correction Algarithm 1.4 13
Head 1800 MHz Typical SAR gradient: 10 % per mm
Sensor to Surface Distanca 20mm 3.0mm
SARy, [%] Without Correction Algorithm 2.9 14
SAR,, [%] With Correction Algarithm 0.2 04
Sensor Offset
Probe Tip to Sensor Center 10 mm

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
corrasponds to a coverage probahility of approximately 95%.

* numericel linearizafion parametsr; uncertainty not required

UL Apex Co., Ltd.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8116

Facsimile: +81 596 24 8124
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Frequency Response of E-Field
({ TEM-Cell:ifi110, Waveguide R22)
180 — .
E
1.40 - n
| i
1.30 T 5
1.20 I —1]
E 110 L . ! r
E, 1.00 ! o— -~ ' o —c P o
e e B S
E 0.90 |
0.80 - ' !
. |
0.70 : 1 ‘
: 0.80 I
0.50 - I S :
] 500 1000 1500 2000 2500 3000 |
f MHz] !
—e—TEM —e—R22 ‘
UL Apex Co., Ltd.
Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8116
Facsimile: +81 596 24 8124



Test report No. : 24HE0082-HO-10

Page 1 234 of 246
Issued date : July 15,2004
FCCID : AKS8IRF303U
EX3DV3 SN:3507 February 20, 2004

Receiving Pattern (4) , 06 = 0°

f =900 MHz, TEM cell ifi110 f= 1800 MHz, WG R22

—2—X —e—Y —e—7 —O—Tot ‘+x ——Y —a—-2Z —O—Tnl‘

—o— 30 MHz
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o —i— 300 MHz
;2 —o— 900 MHz
E —@— 1800 MHz
—i— 2500 MHz
0 60 120 180 240 300 360
Axial Isotropy Error< £ 0.2 dB
UL Apex Co., Ltd.
Head Office EMC Lab.
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Dynamic Range f(SAR}ad)
( Waveguide R22 )

1E4T ——=

1.E46 —

1.E+5

1E+Z !
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=@= el compensated -J;campansatad

mW¥Vicm®

Probe Linearity <1 0.2 dB

UL Apex Co., Ltd.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8116

Facsimile: +81 596 24 8124
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EX3DV3 SN:3507

February 20, 2004

Conversion Factor Assessment

]
f =900 MHz, WGLS RY (head) ! f=1800 MHz, WGLS R22 (head)
3.5 , ! 00 [ ] !
| [ | [
30 1 ! 25.0 i
z 25 2 200
= .
E 20 E
E E 15.0
E 1.5 — E.
= < 10.0
3 1.0 | w o
i .
05 - ! 50
00 i 0.0 .
; 0 20
‘ 2l
| —8—Analytical —¢—Measuremets | | , ‘ —8— Analytical —o— Measuremets |
— | ]
FMHz] Validity [MHz]®  Tissue Permittivity Conductivity Alpha Depth  ConvF Uncertainty
a0 800-1000 Head 41.52£5% 0897+5% 020 1.50 10.7 +£11.3% (k=2)
1800 17101910 Head 400%5% 1.40+5% 006 283 910 £11.7% (k=2)
5200  4940-5460 Head 360:5% 4.66+£5% 045 1.BO 527 +22.6% (k=2)
5800 5510-8080 Head 353%5% 5.27+5% 0.45 1.B0 4.76 +23.4% (k=2)
5200  49540-5460 Body 4950x5% 5.30+ 5% 045 180 462 +22.6% (k=2)
5B00  §510-8090 Body 48.2x5% 6.00%5% 042 190 421 +£23.4% (k=2)

" The total standard uncertainty Is calculated as rect-surm-sguare of standand uncerainty of the Conversien Factor at calibratisn
frequancy and the standard uncertainty for the indicated frequency band

UL Apex Co., Ltd.
Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone: +81 596 24 8116
Facsimile: +81 596 24 8124
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Deviation from Isotropy in HSL
Error (0,4 ), f= 800 MHz

Error [dB]

B-1.00-0.80 MI-DB0~0.60 M-050-D.40 H-040-0.20 H-0.20-000 |
Inn.am:.zo 020040 0040060 DCO0E0-0.80 BOE0-1.00

Spherical Isotropy Error < + 0.4 dB

UL Apex Co., Ltd.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8116

Facsimile: +81 596 24 8124



Test report No.
Page

Issued date
FCCID

: 24HE0082-HO-10
: 238 of 246

: July 15,2004

: AKS8IRF303U

APPENDIX 13 : The 5-6GHz Extension (SPEAG information)

UL Apex Co., Ltd.

Head Office EMC Lab.
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Chapter 26

The 5-6 GHz Extension

26.1 Introduction

I July 2003, the SPEAG calibration laboratory and its service center veleased extension for con-
ducting SAR assessments with DASY 4 i the frequency range 5-6 GHz. In addition, m Jannary
2004, SPEAG released the smallest dosimetric probe EX3DV3 which allowed a significant improve-
ment of the extension with respect to the measurement acenracy.

These new items and services enable the user to perform routine evalnations of compliance with
exposure guidelines operating in the 5 GHz frequency band, as defined in the supplement IEEE
B02.11a (1999 and HiperLAN/2 standards with an uncertainty of less than £30%.

The new extension for the higher frequency range meets the same requirements for SAR evalua-
tions as described in IEEE 1528 [ 1], CENELEC EN50361 [2], IEC 62209 [] for lower frequencies
(300 MHz - 3 GHz). The performance of the new setup has been validated by the Foundation [or
Research on Information Technols J;_"‘I(_'.‘; in :‘j'lll."lc.'l.l\' ITIS.

DASY Software Settings

The vecommended nsage of o DASY systermn and its components in the frequency range 300 MHz
- 3GHz 15 deseribed im detail in the previons Chapters. This Chapter provides all additions and
deviations needed lor the requency range 5-6GHz, If nothing iz stated in this Chapter, the
requiremnents, procedures and methods of the previous Chapters are applicable.
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] Gk Edt View Tods Mtndaw Hep
I = e - TR N

Satup | state
B arar - - S %
@ W0z sl Most of the DASY items and rvequirements do
CAICETERTE T not deviate from those for the frequency range
0 & Biofoot RHA0L Lafty - Above- koD AR g
@8 = toh, Flat below 3 GHz, However. dne to the stronger gra-
GpgHiasen dients of the field distribution in the 5-6 GHz fre-
@ [ Dinoe 5eH A ]
@ MWCw-s6Hz quency range, adaptation is required for the scan-
@ABOAST (High Precisin Assessmanc ning method as well as for the dosimetric probe
A

! tvpe.

26-1

UL Apex Co., Ltd.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8116

Facsimile: +81 596 24 8124



Test report No. : 24HE0082-HO-10

Page : 240 of 246

Issued date : July 15,2004

FCCID : AKSIRF303U
The 5-6 GHz Extension Application Notes

26.2 Smallest Dosimetric Probe (EX3DV 3)

Within the framework of the new EUREKA project No. 2015 (SARSYS-BWP), SPEAG developed
a new probe optimized for this frequency range. The new probe has a Tip diameter of 2.5 numn and
a distance between sensor calibration point and probe tip (Sensor XY and Z) of 1.0mm. With
these dimensions, the EX3DWV3 probe has superior performance for high precision measurements
in field distributions with steep gradients.

The EX23DV3 probe is fully compatible with the latest draft of IEC 62200 Part 2. It is the
only probe enabling measurements at 5-6 GHz with a precision of better than 30% {(uncertainty
assessed according to the standards). The EX3DV3 probe is universally applicable for dosimetric
assessments and is fully compatible with the mechanical detection system of DASY .
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The dimensions of the smallest dosimetric
EX3DV3 probe are shown in the Mechanical

Semer [T mm tab in the dialog, Compared to the standard

Samarw: [T e dostmetric probe, the EX3DV3 type has a re-
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Connceto taicn: [T {Sensor XY and Z) enabling SAR assessments
=== as close as 1.5 mm from the shell-liquid mter-

face.

Note: Please note that the standard ES3DV3E and especially the ET3DVE dosimetric
probes are not suitable for this frequency range. With these probes, the SAR measure-
ment nneertainty can significantly exceed +30%.
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The probe conversion factors in the 5-0 GHz [requency range were assessed in the setup based

on the vertically standing waveguide type R58 (frequency band: 4.9 - 7.05GHz). Due to the
small wavegnide dimensions, feld disturbance by the probe could not be excluded and needs to be
added to the unecertainty budget. Together with other error soureces, the |'c'Hll|li||;_'.]|]'- she calibration
uncertainty for the EX3DV3 probe type was assessed to be £6.6% (k=1) at Calibration Frequency
and +13.6% (k=1) for a narrow-band conversion factor (+50 MHz).

26.3 Tissue Simulating Liquids

In the current guidelines and draft standards for compliance testing of mobile phones (e.g., IEEE
P1528, OET 65 Supplement C), the dielectric parameters suggested for head and body tissue
simmulating liquid are given only at 3.0 GHz and 5.8 GHz, As an intermediate solution., dielectric
parameters for the frequencies between 5 to 5.8 GHz were obtained using linear interpolation (zee
Table 26.1).

SPEAG has developed suitable head {HSL530D) and body (MSLS800) tissue simulating liquids
consisting of the following mgredients: delonized water, salt and a special composition inclading
mineral oil and an emmlgator. Dielectric parameters of these liquids were measured nusing a HP
=50708 Diclectric Probe K1t in conjunction with HP =2753E Network Analyvzer (30kHz - 6 GHz=).
The differences with respect to the interpolated values were well within desired + 5% for the whole
5 to 5.8 GHz range.

[ (GHz) | Head Tissue || Body Tissue Reference
(S [an & T

3.0 38.5 | 240 52.0 [ 2.73 Standard
5.8 35.3 | h2T 18.2 6.00 Standard
5.0 36.2 L.45 19.3 5.07 Interpolated
5.1 a6.1 1.55 19.1 5.18 Interpolated
5.2 36.0 L.GG (9.0 5.30 Interpolated
5.3 35.9 .76 1.9 5.42 Interpolated
5.4 35.8 |.86 LR8.7 5.53 Interpolated
55 3h.6 L.O6 [=.6 5.G5 Interpolated
5.6 35.5 507 1=8.5 577 Interpolated
5.7 35.4 517 [=.3 5.88 Interpolated

Tahle 26.1: Standard and interpolated dielectric parameters for head and body tissue simulating
liquid in the frequency range 3 to 5.8 GHz.
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26.4 SAR Evaluation

26.4.1 Area Scan job

Due to the reduced penetration depth in the corresponding liguid (6.0 mum at 6 GHz), the distance
between the measured points and phantom surface during the Area Scan needs to be reduced as
well as the tolerance, ie., it should be less than 4.0 mm with a variation of less than 4+ 0.5mmn
during the entire scan.

The recommmend distance between the probe sensor and phantom surface is 1.5-2.0 num.

26.4.2 Zoom Scan job

The strong decay would require that at least two measurement points are taken within the first
S5mm from the higuid-shell interface. The following setting for the Zoem Scan job are recommended
for the best time vs. accuracy ratio:

e Grid Step size X and %Y 4.3 mm

o Grid Step size Z 3.0mm

e Grid Extent Z 21.01mum

e Minimum distance of probe sensor to surface 1.5-2.0mm
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26.5 System Performance Check

For the preparation of the setup please refer to Chapter 15 Systemn Performance Checle.

Reference SAR values

The reference SAR values were caleulated using finite-difference time-domain FDTD method (feed-
point impedance set to 50£2) and the mechanical dimensions of the D5GHzV2 dipole (1mannfactured

by SPEAG).

T (Gllz) Mead Tissue Body Tissue
SAR1, | SARv0s | SARpear || SAR1, | SAR104 | SARpear

T2.9 2007 2856 68,1 19.2 260.3

716 211 207 .5 788 19.6 272.3

T6.5 21.6 310.3 T1.8 301 2817

780 21.0 30,0 711 205 3217

Table 26.2: Numerical reference SAR values for DSGHzV2 dipole and Hat phantom.

Uncertainty Budget for System Performance Check

The extended frequency range requires the same documentation including evaluation of the same
uncertainty sources. In the following table, an updated nncertainty budget for the system perfor-
mance check in the frequency range hetween 5-6 GHz is given.
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System Performance Check
- 6 GHz range

Tol Prob. | Div. | () (e Stel, une. | Std. une. | (y
Error Description (4 %) clist. (1g) | (10g) (lz) (10g)
Measurement System
Probe Calibration +6.6 N 1 1 1 +4.8% +6.6H
Axial Isotropy +4.7 R V3 1 1 +2.7% +2.7%
Hemispherieal Isotropy 1] R '3 1 1 0 0
Boundary Effects 2.0 R V3 1 1 +1.2% 2
Linearity +4.7 R V3 1 1 +2.7%
System Detection Limit +1.0 R V3 1 1 +0.6 7
Readont Electronics +1.0 N 1 1 1 +1.0%
Response Time 0] R '3 1 1 ]
Integration Thne () R \,_3 1 1 0
RF Ambient Conditions +3.0 R v 3 1 1 +1.7 %W
Prohe Positioner +(.5 R V3 1 1 +0.5%
Prohe Positioning +5.7 N 1 1 1 +5.7%
Algorithms for Max., SAR Eval. +4.00 |5 W 3 1 1 +2.3 %
Dipole
Dipole Axis to Lignid Distance +2.0 R V3 1 1 +1.2% +1.2%
Input power and SAR drift meas. +4.7 IR V] 1 1 +2.7H £2TY
Phantom and Tissue Param.
Phantom Unecertainty +4.00 R \,_] 1 1 +2.3%
Liguid Conduetivity (target) +5.0 L. V3 01.64 (.43 +1.8%
Ligquid Conductivity (meas.) +2.5 N 1 .64 (.43 +1.6%
Ligquid Permittivity (target) +5.0 R '3 0.6 (.49 +1.7T W
Liguid Permittivity (meas.) +2.5 N 1 0.6 0.49 +1.5%
Combined Standard Uncertainty +11.3%
Coverage Factor for 95% kp=2
Expanded Uncertainty | | | | +22.6 % | +22.1 % |

Table 26.3:

Uncertainty of the system performance check in the 5-6 GHz range. Probe calibration

error reflects uncertainty of the EX3DV3 probe conversion factor at Calibration Frequency.
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26.6

Uncertainty Budget for Compliance Testings

The updated uncertainty budget for the compliance testing in the frequency range between 5-6 GHz

15 given 1o the table helow,

DASY4 Uncertainty Budget
5 - 6§GHz ramge

for the

Uncertainty | Prob. | Div. | {e) () Std. Unec. | Std. Une. | (ey)
Error Description value Dist. 1o 10g 1z (10g) Vep
Measurement System
Prohe Clalibration +6.8 % N 1 1 1 +6.2 % +6G.5 % 5
Axial Isotropy 44,7 % R V3 0.7 0.7 +1.9 % +1.9 % ~
Hemispherical Isotropy +9.6 % R V3 0.7 0.7 +3.9% +3.9 % i
Boundary Effects +2.0% R V'3 1 1 +1.2% +1.2% i
Linearity +4.7% R V3 1 1 +2.7 % +2.7 % i
Svstem Detection Limits +1.0% R V3 1 1 +0.6 % +0.6 % X
Readout Electronics +1.0% N 1 1 1 +1.0% +1.0% i
Response Time +0.8 % It W3 1 1 +0.5 % +0.5 % >
Integration Time +2.6% R \,_} 1 1 +1.5% +1.5 % o
RF Ambient Conditions +3.0% R V3 1 1 +1.7 % +1.7% i
Probe Positioner +0.8% R V'3 1 1 +0.5 % +0.5 % C
Probe Positioning +5.7 % N 1 1 1 +5.7 % +5.7 % G
Max. SAR Eval +4.0% R W3 1 1 +2.3% +2.3 % 5
Test Sample Related
Deviee Positioning +2.9% N 1 1 1 +2.9% +2.9 % 145
Device Holder +3.6% N 1 1 1 +3.6"% +3.6 % 5
Power Drift +5.0% R V'3 1 1 +2.9 % +2.9 % X
Phantom and Setup
Phantom Uncertainty +4.0% R V3 1 1 +32.3 % +2.3 % ~C
Liquid Conductivity (target) | £5.0% R V3 0.64 | 0,43 | £1.8% +1.2% C
Liquid Condnetivity (meas.) +2.5 % N 1 0.64 | 0,43 | £1.6% +1.1% N
Liquid Permittivity (target) +5.0% R v 3 0.6 0.49 | £1.7% +1.4% 5
Liquid Permittivity (meas.) +2.5% N 1 0.6 0.49 | £1.5"% +1.2% ~C
Clombined Std. Uncertainty +12.8 % +12.7 % 330
Expanded STD Uncertainty +25.7% +25.3 %

Table 26.4:  Worst-Case uncertainty budget for DASY4 valid tor the frequency range 5 - 6 GHz.
Prohe calibration error reflects uncertainty of the narrow-hbandwidth EX3DV3 probe conversion

factor (=50 MHz).
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