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APPENDIX C. TEST SETUP PHOTOGRAPHS &EUT PHOTOGRAPHS

Test Setup Photographs
LEFT-CHECK TOUCH
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RIGHT-CHECK TOUCH




Report No.:AGC00529141101FHO01
Page 172 of 225

Body Back 10mm

Body Front 10mm




Report No.:AGC00529141101FHO01
Page 173 of 225

Edge 4(Left)

Edge 2(Right)
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Edge 3(Bottom)

Edge 1 (Top)
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DEPTH OF THE LIQUID IN THE PHANTOM—ZOOM IN
Note : The position used in the measurement were according to IEEE 1528-2003

850MHz Head

1800MHz Head

850MHz Bod

1900MHz Head
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EUT PHOTOGRAPHS
All VIEW OF EUT

TOP VIEW OF EUT
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BOTTOM VIEW OF EUT

FRONT VIEW OF EUT
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BACK VIEW OF EUT

LEFT VIEW OF EUT
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RIGHT VIEW OF EUT

OPEN VIEW OF EUT-1

BT&WIFI
Antenna

GSM& LTE&
WCDMA
Antenna
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OPEN VIEW OF EUT-2
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INTERNAL VIEW OF EUT-1

INTERNAL VIEW OF EUT-2
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APPENDIX D. PROBE CALIBRATION DATA

A\ ll'lll,'
- N ’,
In Collaboraton with & %,
TTL % 4 v/ i
CALIBRATION LABORATORY S =
NN
2 NS CALIBRATION
il No. LOS70

Add: No ST Xucyuan Road, Haldian District, Beijing, 100191, China
Tel: +B6-10-62304633.2079 Fax: +86-10-62304633-2504
Femasl: cub@chinattl.com j

Client

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sf). 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%

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Caiibration
Power Meter NRP2 | 101918 01-Jul-14 (CTTL, No.J14X02146) Jun-16

Power sensor NRP-Z91 | 101547 01-Jul-14 (CTTL, No.J14X02146) Jun-15

Power sensor NRP-Z91 | 101548 01-Jul-14 {CTTL, No.J14X02148) Jun-15
Reference10dBAttenuator | BT0520 12-Dec-12(TMC,No.JZ12-867) Dec-14
Reference20dBAttenuator = BT0267 12-Dec-12(TMC No.JZ12-866) Dec-14

Reference Probe EX3DV4 | SN 3617 28-Aug-14(SPEAG N0 .EX3-3617_Aug14) Aug-15

DAE4 SN 1331 23-Jan-14 (SPEAG, DAE4-1331_Jan14)  Jan-15

Secondary Standards D# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
SignalGeneratorMG3700A | 6201052605 01-Jul-14 (CTTL, No.J14X02145) Jun-15

Network Analyzer ES071C | MY46110673 15-Feb-14 (TMC, No.JZ14-781)

Cailbrated by.

Reviewed by:

Approved by:;

Certificate No: Z14-97116 Page 1 of 11
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7T77.3s p e a g
CALIRRATION LABORATORY

Add: No.51 Xueyuun Rood, Haidian Diswrict, Beijing, 100191, China
Tek: +86-10-62304633-2079 Fax: +86-10-62304633.2504

E-muail: cethadchinanl.com HupSwww chinagt] cn
Glossary:
TSL tissue simulating liquid
NORMx.y,2 sensitivity in free space
ConvF sensitivity in TSL / NORMx,y,z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABCD modulation dependent linearization parameters

Polarization ® @ rotation around probe axis
Polarization 8 8 rotation around an axis that is in the plane normal to probe axis (at measurement center), i

8=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 1528-2013, *IEEE Recommended Practice for Determining the Peak Spatial-Averaged

Specific Absorption Rate (SAR) in the Human Head from Wireless Communications Devices:
Measurement Techniques®, June 2013

b) IEC 62209-1, *Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used

in close proximity to the ear (frequency range of 300MHz to 3GHz)", February 2005

Methods Applied and Interpretation of Parameters:

NORMx.y,z: Assessed for E-field polarization 8=0 (fsS900MHz in TEM-cell; f>>1800MHz: waveguide).
NORMx.y.z are only intermediate values, |.e., the uncertainties of NORMx,y,z does not effect the

E* -field uncertainty inside TSL (see below ConvF)

NORM(f)x.y,z = NORMx.y,2* frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2. The uncertainty of the
frequency response is included in the stated uncertainty of ConvF.

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

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

Ax,y.2, Bx,y.z; Cx,y.2,VRx,y.z:A B,C 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. VR is the maximum calibration range expressed in RMS voltage across the diode.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for fS800MHz) and inside waveguide using analytical field distributions based an
power measurements for f >800MHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given.
These parameters are used in DASY4 software to improve probe accuracy close to the boundary
The sensitivity in TSL corresponds to NORMx,y.z* ConvF whereby the uncertainty corresponds to
that given for ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which
allows extending the validity from+50MHz to+100MHz.

Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat
phantom exposed by a patch antenna.

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

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

Certificate No; Z14-97116 Page2of 11
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Add: No,51 Xueyuan Road, Haidiun District. Betjing, 100191, Chinag
Tel: =86-10-62304633-2079 Fax: #86-10-62304633.2504
Famail: entl@chinati.com Hup-fwww.chinatt] cn

Probe EX3DV4

SN: 3953

Calibrated: November 06, 2014
Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)

Certificate No: Z214-97116 Page 3 of 11
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CALIBRATION LABORATORY
Add: No,51 Xueyoan Road, Haidian District, Beijing, 100191, China

Tel: +86-10-62304633-2079 Faox: +86-10-62304633-2504
E-mail: cub@chinatl.com Hitpu'www.chinunl cn

DASY - Parameters of Probe: EX3DV4 - SN: 3953

Basic Calibration Parameters

Sensor X Sensor Y ' Sensor Z Unc (k=2)
Norm(pV/(Vim)*)* 0.53 0.54 | 0.48 +10.8%
DCP(mV)® 1016 101.2 | 100.0

Modulation Calibration Parameters

(4]s} Communication A 8 c D VR Unc*®
System Name dB8 dBpV dB mV (k=2)
0 cw X 0.0 0.0 1.0 0.00 1926 |+25%
Y 0.0 0.0 1.0 191.5
z 0.0 0.0 1.0 179.1

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%.

* The uncertainties of Norm X, Y, Z do not affect the E*field uncertainty inside TSL (see Page 5 and Page 6).
¥ Numerical linearization parameter: uncertainty not required.

. Uncertainly is determined using the max. deviation from linear response applying rectangular distribution
and is expressed for the square of the field value.

Centificate No: Z14-97116 Page 4 of 11
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DASY - Parameters of Probe: EX3DV4 - SN: 3953

Calibration Parameter Determined in Head Tissue Simulating Media

G
e | Relative °°"‘:s'°°':‘)'f" ConvF X | ConvFY | ConvFZ | Alpha® m :’:;)‘
835 415 0.90 1012 | 1012 | 1042 | 014 | 125 | +12%
900 415 0.97 970 | 970 | 970 | 023 | 104 | £12%
1810 40.0 1.40 BOO | 800 | 800 | 017 | 134 | £12%
1900 40.0 1.40 789 | 789 | 789 | 022 | 147 | £12%
2100 398 149 805 | 805 | 805 | 016 | 142 | 12%
2450 392 1.80 732 | 732 | 732 | 063 | 066 | £12%
3500 379 291 735 | 735 | 735 | 050 | 088 | £13%
3700 377 312 703 | 703 | 703 | 045 | 102 | £13%
5200 36.0 466 564 | 564 | 564 | 020 | 153 | +13%
5300 350 476 532 | 532 | 532 | 045 | 077 | £13%
5500 356 4.96 478 | 478 | 478 | 036 | 080 | £13%
5600 355 5.07 460 | 460 | 460 | 034 | 096 | £13%
5800 353 5.27 440 | 440 | 440 | 032 | 084 | +13% |

cquuency validity of 100MHz only applies for DASY v4 4 and higher (Page 2), else It is restricted to +50MHz The
uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.
" At frequency below 3 GHz, the vaiidity of tissue parameters (£ and o) can be relaxed to +10% if liquid compensation
lonnulaisappﬁedbmeuumdSARvalm.AtfrequmdasabovoSGHz.mevandnyo!mmm(undc)ls
restricted to £5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

“ Aipha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
cmmmpmuﬂoﬂhafwaysbssm:nz1%hfmquendesbdow36ﬂzandbobw:2%forhomqms
botwoonMGmdmydmwmmuuMﬁpdm.ummbwmy

Certificate No: Z14-97116

Page 5of 11
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DASY — Parameters of Probe: EX3DV4 - SN: 3953

Calibration Parameter Determined in Body Tissue Simulating Media

G
f [MHz]" Pm'“"m““' - °°"‘:;°:""," ConvF X | ConvFY | ConvF Z | Alpha® m (t:::,'
835 552 0.97 1008 | 1008 | 1008 | 019 | 127 | +12%
900 55.0 105 984 | 984 | 984 | 025 | 111 | £12%
1810 533 152 783 | 793 | 7903 | 016 | 163 | £12%
1900 533 152 779 | 779 | 779 | 020 | 124 | £12%
2100 532 162 810 | 810 | 810 | 016 | 1.71 | £12%
2450 527 195 748 | 748 | 748 | 048 | 084 | £12%
3500 513 3.31 670 | 670 | 670 | 053 | 090 | =13%
3700 51.0 3.55 673 | 673 | 673 | 048 | 097 | £13%
5200 480 5.30 492 | 492 | 492 | 043 | 117 | £13%
5300 489 542 474 | 474 | 474 | 042 | 120 | =13%
5500 486 565 433 | 433 | 433 | 042 | 145 | 13%
5600 485 577 423 | 423 | 423 | 043 | 156 | ~13%
5800 482 6.00 432 | 432 | 432 | 045 | 169 | =13%

© Frequency validity of +100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to +50MHz. The
uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.
'Atmquncybe!awasﬂz. the validity of tissue parameters (¢ and o) can be relaxed to +10% if liquid compensation
fonnulaisappiedlomurodSARvalm,Atﬂ'equmdnabove3GHz.movdidhyolﬂswepamﬂnm(tmo)b
restricted to +5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

“ Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than + 1% for frequencies below 3 GHz and below + 2% for the frequencies
between 3-6 GHz at any distanca larger than half the probe tip diameter from the boundary.

Certificate No: Z14-97116

Page 6 of 11



Report No.:AGC00529141101FHO01
Page 188 of 225

.
In Collaboration with
CALIGRATION LARBORATORY
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

15+

Frequency response (normalized)

Uncertainty of Frequency Response of E-field: £7.5% (k=2)

Certificate No: Z14-97116 Page 70f 11
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Add: No. 51 Xoeyuan Road, Hasdinn District, Begjing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-6231M633-2504
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Receiving Pattern (®), 8=0°

f=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: 0.9% (k=2)

Centificate No: 214-97116 Page & of 11
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Dynamic Range f(SAR}¢a4)
(TEM cell, f = 900 MHz)

Hridie

T

10'
SAR[mW/em’]

F®-{not compansated —®- compensated

v * aaa

1o

®  compensated |
Uncertainty of Linearity Assessment: £0.9% (k=2)

Certificate No: Z14-97116 Page 9 of 11
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Conversion Factor Assessment
=900 MHz, WGLS R9(H_convF)

f=1810 MHz, WGLS R22(H_convF)

400 Rnw
150 & S \ \
& B0 14— . —_— 1
o N (o
£ \ '

§:oo —
150 % . 4 R
|°° - .
| 5.00
pso f———— T . -
e .08

0 b 4 L w

T

4 —t

e I o]
[ —*—messured —analytical [

[ —*—meawred _—— anaiyical
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Uncertainty of Spherical Isotropy Assessment: +2.8% (K=2)

Centificate No: Z14-97116 Page 10 of 11
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Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fux: +86-10-62304633-2504
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DASY - Parameters of Probe: EX3DV4 - SN: 3953

Other Probe Parameters
Sensor Arrangement Triangular
Connector Angle (°) 32
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disable
Probe Overall Length i 337mm
Probe Body Diameter 10mm
Tip Length 9mm
';p Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point imm
Probe Tip to Sensor Z Calibration Point imm ]
Recommended Measurement Distance from Surface 2mm

Centificate No: Z14-57116 Page 11 0of 1)
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APPENDIX E. DAE CALIBRATION DATA

s “\"'"l" .
in Collsboration with R L/’ .,
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CALIBRATION LABORATORY = >
L+ >
Add: No 51 Xueyuan Road, Haidian District, Beijing, 100191, China ":@}‘ CALIBRATION
Tel; +BO10-62304633-2079 Fax +86-10-62304633.2504 il No. L0570

E-mail cttigchinatt] com g ww.chinattl en

Client .  age-cert(fiF5) Certificate No: Z14-97132

pages and a

Object DAE4 - SN: 1398

Calibration Procedure(s) TMC-0S-E-01-168
Calibration Procedure for the Data Acquisition Electronics
(DAEX)

Calibration date. October 27, 2014

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

All cafibrations have been conducted in the closed laboratory facility: environment temperature(22:3)C and
humidity<70%,

Calibration Equipment used (M&TE critical for calibration)

re part of the cedificate

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Process Calibrator 753 1971018 01-July-14 (CTTL, No:J14X02147) July-15
Name Function Signature
Calibrated by Zhao Jing SAR Test Engineer M
Reviewsd by: Qi Dianyuan SAR Project Leader M/
| Approved by:

This calibration certificate shall not be reproduced except in full without written approvail of the laba'atovy

Lu Bingsong Deputy Director of the laboratory. ,fz
Issued: 014

Centificate No: Z14-97132 Page 1 of 3
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Add: No 31 Xucyuan Road, Haidian Disinct, Beijimg. 100191, China

Tel: «86-10-62304633-2079 Fax: «86-10-62304633-2504
E-mail: cd@chinutt] com Higewww, chinattlen
Glossary:
DAE data acquisition electronics

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

Methods Applied and Interpretation of Parameters:

« DC Voltage Measurement: Calibration Factor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standards. The figure given corresponds to the full scale range of the
voltmeter in the respective range.

« Connector angle: The angle of the connector is assessed measuring the
angle mechanically by a tool inserted. Uncertainty is not required.

« The report provide only calibration results for DAE, it does not contain other
performance test results.

Certificate No: Z14-97132 Page 2 0f 3
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Report No.:AGC00529141101FHO1

DC Voltage Measurement
A/D - Converter Resolution nominal
High Range LS8 = 8.1uv full range = -100...+300 mV
Low Range: LS8 = 6inV, full range = “1......43mV

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors X Y

4

High Range 404.206 + 0.15% (k=2) | 404.185 + 0.15% (k=2)

403.648 £ 0.15% (k=2)

Low Range 387611+ 0.7% (k=2) | 3.99334 + 0.7% (k=2)

397121 £ 0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system

196°+1°

Certificate No: Z14-97132 Page 3 of 3
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APPENDIX F. DIPOLE CALIBRATION DATA

SATIMO

e mitromeave vition doepary

SAR Reference Dipole Calibration Report

Ref: ACR.318.10.13.SATU.A

ATTESTATION OF GLOBAL COMPLIANCE CO.
LTD.
1&2F, NO.2 BUILDING, HUAFENG NO.1 INDUSTRIAL
PARK, GUSHU COMMUNITY XIXIANG STREET
BAOAN DISTRICT. SHENZHEN, P.R. CHINA
SATIMO COMOSAR REFERENCE DIPOLE

FREQUENCY: 835 MHZ
SERIAL NO.: SN 46/11 DIP 0G835-190

Calibrated at SATIMO US
2105 Barrett Park Dr. - Kennesaw, GA 30144

W,
o\ 2
N NS S
S=—L"2%

e
_’ /\ < S Sts— —
AN CREDITED)

[ACCRED
Yeel gl i Critraton OCT BITH603

10/02/2014

Summary:

This decument presents the method and results from an accredited SAR reference dipole calibraticn
pesformed m SATIMO USA using the COMOSAR test bench, All calibration results are tiaceable
to national metrology iastitutions,




SATIMO

SAR REFERENCE DIPOLE CALIBRATION REPORT

Report No.:AGC00529141101FHO1
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Ref : ACRIIS 1013 SATUA

Name Function Date Signature

Prepared by : Jérdme LUC Product Manager  [10/02/2014 a=
Checked by ; Jéréme LUC Product Manager 10/02/2014 jy
Approved by : Kim RUTKOWSKI Quality Manager 1000222014 |, | justisesh

Customer Name

ATTESTATION

T — OF GLOBAL
Distribution : COMPLIANCE
CO.LTD.
Issue Date Modifications
A 10/02/2014 Initial release

FPage: 2/11

This documen: zholl nor be veproduced. excepy in fid] or in parr. withour the wriren appreval of SATIMO.

The tformetion contained hevei iz 1o be used ondy for the propoce for whick it iz subwirted and ks wot 10

be releazed in whole or pert without wrirten approval of SATIMO.
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SATI MO SAR REFERENCE DIPOLE CALIBRATION REPORT Rets ACRITE MO ANTUA
TABLE OF CONTENTS
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7.1 Head Liquid Measurement 7
7.2 SAR Measurement Result With Head Liquad 7
7.3 Body Liquid Measurement 9
74  SAR Measurement Result With Body Liqmd 9
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{ L. ) SAR REFERENCE DIPOLE CALIBRATION REPORT SRS

SATIMO

1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, OET 65 Bullenn
C and CEVIEC 62209 standards for reference dipoles used for SAR measurement system validations
and the measurements that were performed to verify that the product complies with the fore

mentioned standards.
2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 835 MHz REFERENCE DIPOLE
Manufacturer Satumo
Model SID835
Serial Number SN 46/11 DIP 0G835-190
Product Condition (new / used) New

A yearly calibration mnterval 1s recommended.

3 PRODUCT DESCRIPTION

31 GENERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, OET 65 Bulleun
C and CELIEC 62209 standards. The product is designed for use with the COMOSAR test bench

only.

Figure 1 — Sarimo COMOSAR Validation Dipole

Thiz documen: ziall nor be v,
informarion contained

Page: 4/11
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SAR REFERENCE DIPOLE CALIBRATION REPORT R ARILR AT

SATIMO

4 MEASUREMENT METHOD
The IEEE 1528, OET 65 Bulletin C and CEVIEC 62209 standards provide requirements for

reference dipoles used for system validation measurements. The following measurements were
performed to venfy that the product complies with the fore mentioned standards.

41 RETURN LOSS REQUIREMENTS
The dipole used for SAR system vahidatuon measurements and checks must have a retumn loss of -20
dB or better. The return loss measurement shall be performed against a liquid filled flat phantom,
with the phantom constucted as outlined in the fore mentioned standards.

42 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CELIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent. The COMOSAR test bench employs a 2 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the requirements set forth for a 2
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

All uncertainties listed below represent an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2, traceable to the Intemationally Accepted Guides to
Measurement Uncertainty,

5.1 RETURNLOSS

The following uncertainties apply to the return loss measurement:

Frequency band
400-6000MHz 0.1dB

Expanded Uncertainty on Return Loss

52 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (nm) Expanded Uncertainty on Length
3-300 0.05 mm
53 VALIDATION MEASUREMENT

The guidelines outlined in the [EEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEI'IEC
62209 standards were followed to generate the measurement uncertainty for validation
measurements.

Scan Volume Expanded Uncertainty
lg 203 %
10¢g 20.1 %
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6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE

35+

/60 80 80

Frequency. Miz

§20 &840 860 820 90

40
Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
835 -24 .46 -20 5540+24,0
6.2 N NSIONS
Frequency MHz Lmm hmm dmm
required measured required measured required measured

300 420021 % 25001 %. 63521 %

450 290041 %. 166.7 21 %. 6.35+1%

750 176.0 21 % 100.0 =1 %. 635:1%

835 161031 % PASS 89.821% PASS 36:1% PASS
900 1490 £1 %, 83.3 1% 3621%

1450 89.141%. 51.7+1% 3621%

1500 805 1% 5001 % 3.6zl %

1640 79021 % 45.7 1% 3.621%

1750 75221 % 22921 % 3621 %

1800 72011 % 41721% 3621%

1900 653.0 £1 % 38521i% 36%1%

1950 66341 % 38521 % 3621%

2000 5451 % 37521 % 3621 %

2100 610%1% 35.7£1 % 36z1%

2300 55541 % 3261 % 3621%

2450 S1S#1%. 30421 %, 3621%.

2600 48541 % 28811 % 3621%

3000 4151 % 25.0%1%. 3641%

3500 37.021 %. 2641 %. 362l%

3700 34721 %, 26421 % 3621%
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7 VALIDATION MEASUREMENT

The [EEE Std 1528, OET 65 Bulleun C and CELIIEC 62209 standards state that the system
validation measurements must be performed using a reference dipole meeting the fore mentioned
return loss and mechanical dimension requirements. The validation measurement must be performed
against a liquid filled flat phantom, with the phantom constructed as outlined in the fore mentioned
standards. Per the standards, the dipole shall be positioned below the bottom of the phantom, with
the dipole length centered and parallel to the longest dimension of the flat phantom, with the top
surface of the dipole at the described distance from the bottom surface of the phantom.

7.1 HEAD LIQUID MEASUREMENT
rre;u:z"" Relative permittivity (z,") Conductivity () $/m
required measured required measured

300 45.325% 0.87 25 %

450 435:5% 0.8725%

750 41955% 0.89:5%

835 41525% PASS 0.9025% PASS
00 41525% 0.97 £S5 %

1450 40.545% 12025%

1500 40425% 12325%

1640 402:5% 13125%

1750 40125% 13725%

1800 40025% 140:5%

1900 40045% 1405 %

1950 40.025% 140:5%

2000 40025% 140:5%

2100 39825% 149:5%
2300 395:5% 1.6725%
2450 39.2¢5% 18025 %
2600 383.025% 156:25%
3000 38525% 240:25%

3500 37845% 291:25%

7.2 SARMEASUREMENT RESULT WITH HEAD LIQUID

The IEEE Std. 1528 and CELIEC 62209 standards state that the system validation measurements
should produce the SAR values shown below (for phantom thickness of 2 mm), within the
uncertainty for the system validation. All SAR values are normahized to 1 W forward power. In
bracket, the measured SAR 1s gaven wath the used mput power.

Software OPENSAR V4
Phantom SN 20/09 SAM71
Probe SN 18/11 EPG122
Liquid Head Liquid Values: eps’ : 42 3 sigma - 0.92
Distance between dipole center and Ligquid 15.0 mm
Area scan resolution dx=8mm/'dyv=8mm
Page: 7/11
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Zoon Scaa Resolution dx=8mm’'dy=8m/dz=5mm
Frequency 835 MHz
Input power 20 dBm
Liquid Temperature 21 °C
Lab Temperature 21 °C
Lab Humidity 45 %
e 1g SAR (W/kg/W) 10 g SAR (W/ke/W)
required measured required measured
300 2.85 194
450 458 3.06
750 848 5.55
835 9.56 9.60(0.96) 8.22 6.20{0.62)
902 108 6.99
1450 29 16
1500 305 168
1640 342 184
1750 364 183
1800 384 201
1900 39.7 205
1950 405 208
2000 411 211
2100 438 218
2300 487 233
2450 524 2
2600 55.3 246
3000 638 25.7
3500 67.1 25
i i
AR B
12
S atl
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w -~ 5 2 \=
o \
gz~ \NN
":lb XL MR AN
i
Page: §/11

Thiz document zhall not be reproduced, exceps b full ov s pare, withons the wrimen opprevad of SATIMO.
The tformarion contained heretn iz to be uzed only for the prapose for whick it iz subsvirted and is not 1o

be releazed m whole or pars without vivirten approval of SATIMO.



SATIMO

SAR REFERENCE DIPOLE CALIBRATION REPORT

Report No.:AGC00529141101FH01
Page 204 of 225

Ref: ACR.IIS 10,13 SATUA

7.3 BODY LIQUID MEASUREMENT
m;':::w Relative permittivity (.) Conductivity (o) S/m
required measured required measured
150 51325% 0.8025%
300 58.225% 0.9225%
450 56.75% 0.945%
750 55.545% 0.9625%
835 55.2%5% PASS 09725% PASS
900 55.025% 1.055%
915 55.045% 1.06 25 %
1450 54025% 130:5%
1610 53.845% 14025%
1800 53.345% 15245%
1900 53.345% 15225%
2000 53345% 1.5225%
2100 53.245% 162:5%
2450 52.745% 19525%
2600 52545% 21625 %
3000 52.025% 2.7325%
3500 513#5% 3.3145%
5200 490210% 5.30+10%
5300 485210% 5.42:10%
5400 487+10% $53210%
5500 486210% 5.65210%
5600 485210% $.77:10%
5800 482210% 6.00210%
74 SARMEASUREMENT RESULT WITH BODY LIQUID
Software OPENSAR V4
Phantom SN 20/00 SAM71
Probe SN 18/11 EPG122
Liquid Body Liquid Values: eps' ; 54.1 sigma : 0.97
Distance betweea dipole center and liquid 15.0 oum
Area scan resclution dx=8mm/dyv=8mm
Zoon Scan Resolution dx=Smm/dy=8m/dz=5mm
Frequency 835 MHz
Iaput power 20 dBm
Liquid Temperature 21°C
Lab Temperature 21 °C
Lab Humidity 45%
Page: 9/11
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A 1 SAR (W/kg/W) 10 g SAR (W/ke/W)
measured measured
835 $.90(0.89) 6.39(0.64)
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§ LIST OF EQUIPMENT

Equipment Summary Sheet

escription | Model [T , , _ Date
SAM Phantom Satimo SN-20/09-SAM71 ggf;g‘_* No.cal ‘ggfe‘gf’- No caf
COMOSAR TestBench|  Version 3 NA ;ﬂ:ﬁfe‘gf" L :q'ﬁfe‘ff ™
Network Analyzer | R0de & SehWarz | gn400132 02/2013 0222016
Calipers Carrera CALIPER-01 1212013 12/2016
Reference Probe Satimo EPG122 SN 18/11 1072013 10/2014
Multimeter Keithley 2000 1188656 1212013 1212016
Signal Generator | Agilent E4438C |  MY49070581 1212013 1212016
pter | otocom | swots__[chacrzsd o Chacrzedper
Power Meter HP E4418A US38261498 1212013 1212016
Power Sensor HP ECP-E26A US37181460 1212013 1212016
Directional Coupler Narda 4216-20 01386 g;trar:;e S:lefag:;:’o ggtraﬁffgrimeg
Lﬁ";ﬁj;;‘gfnzg‘r’ Control Company 11-661-9 812012 812015
Page: 11711
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SATIMO

The microwave vision company

SAR Reference Dipole Calibration Report

Ref: ACR.318.7.13.SATU.A

ATTESTATION OF GLOBAL COMPLIANCE CO.
LTD.

1&2F, NO.2 BUILDING, HUAFENG NO.1 INDUSTRIAL
PARK, GUSHU COMMUNITY XIXIANG STREET

BAOAN DISTRICT, SHENZHEN, P.R. CHINA
SATIMO COMOSAR REFERENCE DIPOLE

FREQUENCY: 1900 MHZ
SERIAL NO.: SN 46/11 DIP 1G900-187

Calibrated at SATIMO US
2105 Barreit Park Dr. - Kennesaw, GA 30144

ACCREDITED
Calibration CERT #2246.02

11/14/13

Summary:

This document presents the method and results from an accredited AR reference dipole calibration
performed in SATIMO USA using the COMOSAR test bench. All calibration results are traceable
to national metrology instituticns.
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, OET 65 Bulletin
C and CEVIEC 62209 standards for reference dipoles used for SAR measurement system validations
and the measurements that were performed to venfy that the product complies with the fore
mentioned standards.

2 DEVICE UNDER TEST
Device Under Test
Device Type CONMOSAR 1900 MHz REFERENCE DIPOLE
Manufacturer Satimo
Model SID1900
Serial Number SN 46/11 DIP 1G900-187
Product Condition {(new / used) Used

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, OET 65 Bulletin
C and CEMEC 62209 standards. The product is designed for use with the COMOSAR test bench
only.

Figure 1 — Satimo COMOSAR Validation Dipole

Fage: 4/10

This docemerns 3 hall vot be reproduced, exeget in ) or 01 part, withous the wrines approval of SATIMO
The 1g&rmafion oxtained herein & 10 be wsed only for the pupose for which it s submitted and © not to
be releaad in whele or part without writhen approva! of SATIMO



Report No.:AGC00529141101FHO01
Page 211 of 225

‘ SAR REFERENCE DIPOLE CALIBRATION REPORT Ref. ACRIIZT.I3SATUA
SATIMO

4 MEASUREMENT METHOD

The IEEE 1528, OET 65 Bulletin C and CEUIEC 62209 standards provide requirements for
reference dipoles used for system validation measurements, The following measurements were
performed to verify that the product complies with the fore mentioned standards.

4.1 RETURN LOSS REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a return loss of -20
dB or better. The return loss measurement shall be performed against a liquid filled flat phantom,
with the phantom constucted as outlined in the fore mentioned standards.

4.2 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CEIIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent. The COMOSAR test bench employs a 2 mm phantom shell thickness therefore the
dipoles zold for use with the COMOSAR test bench comply with the requirements set forth for a 2
mm phantom shell thickness.

s MEASUREMENT UNCERTAINTY

All uncertainties listed below represent an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2, traceable to the Intemationally Accepted Guides to
Measurement Uncertainty.

5.1 RETURN LOSS

The following uncertainties apply to the return loss measurement:

Frequency band Expanded Uncertainty on Return Loss
400-6000MHz 0.1dB

5.2 DIMENSION MEASUREMENT
The following uncertainties apply to the dimension measurements:
Length (mm) Expanded Uncertainty on Length
3-300 0.05 mm

53 VALIDATION MEASUREMENT

The guidelines outlined in the TEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEI/IEC
62209 standards were followed to generate the measurement uncertainty for validation
measurements,

Scan Volume Expanded Uncertainty
lg 20.3 %
10g 20.1%
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6

6.1

CALIBRATION MEASUREMENT RESULTS

@

st

<)

¥, M

1300 1920 19&0

1880

Frequency (MHz)

Return Loss (dB)

Requirement (dB)

Impedance

1900

-32.90

-20

489 Q+ 230

-

6.

MECHANICAL DIMENSIONS

-
Frequency MHz? L mm hmm dmm
required measured required measured required measured

300 420,01 %

450 290.0 £1 %.

750 176.0 21 %.

335 1610 £1 %

00 149.0 #1 %.

1450 9.1 1%

1500 8051 % ]

1640 7021 % 45,71 %,

1750 1% 42,911 %
1800 7201 % 41.7%1 % 1%

1300 68.0 £1 % PASS a5 +1% PASS 3641 % PASS
14950 66,251 % 8511 % 3.611%
2000 £45%1% 37.5%1 % 2611 %

J100 51.0£1 % 5751 % 36t1%
2300 S55%1% 32,611 % 3611 %.
2450 S15£1% 30.4%1 % 36%1%

600 48,51 % 2Bl % 3611 %
2000 415%1% 25.0 £1 %, 361 %.

3500 37.0x1 % 2641 % 26x1%

3700 34,741 % 26.4%1 % £+1%
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7  VALIDATION MEASUREMENT

The IEEE Std. 1528, OET 65 Bulletin C and CEVIEC 62209 standards state that the system
validation measurements must be performed using a reference dipole meeting the fore mentioned
retum loss and mechanical dimension requirements. The validation measurement must be performed
against a liquid filled flat phantom. with the phantom constructed as outlined in the fore mentioned
standards. Per the standards, the dipole shall be positioned below the bottom of the phantom, with
the dipole length centered and parallel to the longest dimension of the flat phantom, with the top
surface of the dipole a the described distance from the bottom surface of the phantom.

7.1 MEASUREMENT CONDITION

Software CPENSAR V4
Phantom SN 2009 SAMT1
Probe SN 1811 EPG122
Liqud Head Liquid Values: eps’ - 39.8sigma - 143
Distance between dipole center and liquid 10 0 mm
Area scan resolution dx=Smm/dy=8mm
Zoon Scan Resolution dz=_rm/dy=8m/dz=5mm
Frequency 1900 MHz
Input power 20dBm
Ligquud T emperature 21 °C
Lab Temperature 21°C
Lab Hurmdity 45%
7.2 HEAD LIQUID MEASUREMENT
m&':_":"” Relative permittivity (&) Conductivity (c) S/m
required measured required measured
300 45315% 08745 %
450 43545% 0.8725%
TS0 A1925% 08345 %
83% 41525% 0,30 45 %
300 A1525% 0.3745%
1450 A0525% 1,20 25 %
1500 40.425% 1.2335%
1640 aWw225% 1.3145%
1750 201325% 13715 %
1800 d0025% 1.40 25 %
1300 40035% PASS 14045 % PASS
1950 W0O25% 1.80 45 %
2000 A0025% 14035 %
2100 39825% 1.4945%
2300 19545% 16725%
2450 35235% 1.8025%
2600 1/025% 19625 %
3000 IW525% 2,40 25 %
3500 379325% 29135%
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7.3 MEASUREMENT RESULT

The TEEE Std. 1528 and CEITEC 62209 standards state that the system validation measurements
should produce the SAR values shown below (for phantom thickness of 2 mm), within the
uncertainty for the system validation. All SAR values are normalized to 1 W forward power. In
bracket, the measured SAR is given with the used mput power,

P 1 g SAR (W/kg/W) 10 g SAR {W/kg/W)
! required measured requived measured
300 | 7.8% 1.54
— ! . . —
as0 | 458 3,06
0 | sas
835 9.56 6.22
00 10.9 £.99
14350 29 16
1500 30.5 168
1640 34.2 184
1750 36.4 19.3
1800 38.4 201
1300 | 39.7 35,89 (3.96) 205 20.24(202)
15%0 40.% 209
2000 4.1 211
2100 as s
2300 481 233
2450 52.4 24
2600 55.3 246
00 | 638 257
3500 | 67.1 25

fE

e
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74

BODY MEASUREMENT RESULT

Software
Fhantom

OPENSAR V4
SAMI

| Probe_
| Liqud

v Liquid Values: eps’  52.5 sigma

1.50

| Distance betwezen dipole center and higusd

0 mm

| Area scan resolution rendy=2mm
z m/dy=Sm/dzeSmm

y

r
| Frequenc

| Input power

wquid Temperabure

| Lab Temperature

|

| Lab Humidity

Frequen
,:'H‘ Y 1 g SAR (W/kg/W) 10 g SAR (W/kg/W)
measured mus sured
1500 40.74 (£.07) 21.43(2.14)
| e

Sntare Taided aeike
"

wi | Cwen

,rnuh;l
\ i i
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

*/ | dentification No.| _ Current | NextCal
- Validated. No cal alidated No cal
SAM Phantom SN-20/08-3AMT1 Faquired requirad
- IValidated. No cal Validated No call
COMOSAR Test Bench Version 3 NA Fequired bequired
Network Analyzer Rh""“fvi““’“"" SN100132 0212013 0212016
Calpers Carmrera CALIFER-O1 1272010 12/2013
Charactenzed pnor to [Charactenzed prior to
=12
Reference Probe Satimo EPG122 SN 1811 test No cal required |test. No cal required
Muitimeter Kethiley 2000 1188656 1142010 11/2013
Signal Generator Anilent E4433C MY49070581 1272010 12/2013
Charactenzed prorto {Charactenzed prior to
S
£spaher il N6 ltest Nocal required |test No cal required
Power Mater HP E4418A US38261498 1172010 1203
Power Sensor HP ECP-E26A, US37181480 1142010 1172013
Charactenzed pror to |Characterzed prior to
73162
Diractonal Coupler Narga 4216-20 01386 test. No cal required |test. No cal required
Tempersture and a ” 5
Humidity Sensor Control Company 11-661-9 32012 372014
Page: 1Vi0
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Equipment Summary Sheet

\Validated No cal

W alidated

] No ¢
SAM Phantom Satima sN-20m9-saMT1 [EHER Fepdin a‘
Validatad. No cal Validated.  No caf
COMOSAR Test Bench varsion 3 NA raquired aquired
Network Analyzer | FNode fvicmm SN100132 0272013 0212016
Calipers Camera CALIPER-D1 1202010 12/2013
z . ~ Charactanzad pnorto [Charactenzed prior to
3122
Refarsnce Pobe Safimo ERGI22:EN 1911 tast No cal reguired |test. No cal required
Multimater Keithley 2000 1188656 1172010 12013
Signal Generator Agilent E4438C MY43070581 1272010 1272013
. Characterized pnor to |Charactenzed prior to
Ampiiar Feiharoomm SN.048 test No cal required |test. No cal required
Power Meter HP E4418A US38261498 1172010 112013
Powar Sensor HP ECP-E26A US37181469 11/2010 112013
) = Charactenzad prior to |Charactenzed prior to
aveciianal Couphar Nards 4216-20 01386 test No cal required [test. No cal required
Temperature and "
Humidity Sensor Control Company 11-661-8 372012 372014
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Calibration Laboratory of T, Schwelnariacher Kallbrierdienet
Schmid & Partner e Servico sulvse d etalonnage
Engineering AG Servizio wvizzero & taratura
Zoughaussirasse 43, 8004 Zurich, Switzeriand V7SN Swiss Cafibration Servien
Ao

Acomdited by the Sedss Acorediation Service (SAS)
The Swiss Accroditation Sacvice is one of the signatorios 1o the EA
Muttitateral Agroement for the recognition of calibestion centi ficates

o e

Client C-CERT (Auden) Certificate No: D1750V2-1168_Jan14
Otiect D1750V2 - SN: 1168
Cattruton cste January 09, 2014

Tha caltzumon cemificaln doouments e FRcesdiity 10 natons! vtandaros, which reakies the Olvy
The and the

wrwts of 81
with confidence protabilty ars given on e 100mng pages and are pan of tha cernificate

All calibeations haw been conductnd in the closed laburstory taciilly: amironment Semparatiors (72 « 3'C and humicity « 70%
Cattruticn Equosment used (MATE crtics for calibaaton)

Premary Standards 0

Cal Dato (Cantficate No ) Scheduled Calbration
Power meler EPM-442A GEIT480704 09-Oct-13 iNo. 217-01827) Oot- 14
Power senmor HP 040814 usareemo 00-0ct-10 (N0 217.01027) Oar- 4
Powsr sensor HP 846514 MY41002517 09-Oct-13 INo. 217-01828) Oot-14
Reterence 20 d8 Attosuator SN 5068 (0K O4-Apr-13 (No. 217.01738) Ape-14
Type-N mismutch comesnaton SNSO4T 3 /o2y G4ApeAD N 21700 129 Ape- 44
Referenca Prove ESIOVY SN %05 30-Dec-13 (No. ES3-3205_ Dec13) Dwc-14
DAE4 SN e 25 Apr 1l (Mo, DAES-00T_Aprid) Ape-14
Seconcary Suancards 0 Chack Dete (in house) Scheduled Check
RF ganeralor RAS SMT-06 100008 O4-Aug-08 (in housa check Oct-13) In house check: Oct-18
Network Anwyzor MP K785 USITI0088S S4208 1800001 (In house chack Oet13) In heusa checx: Oct-14
Narme FFuntion Hipnature
Castred by Inrme E-Nuoug Laormory Techocian f kl M | m ' a -
Agoroved by Katin Poievic Tochnical Manager

Tha caltiration csrificate shall not be reproducad except n Ml WINOU? wiitten ApErov of the labarstory.

Inaved January 0, 2014
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Calibration Laboratory of P Schwelserischer Kalibrierdienst
Schmid & Partner .4 SN Service sulsse d étalonnage
Engineering AG : 3 Servizio svizaero di taratura
Zeughousstrasse 43, 8004 Zurich, Switzertand ’Q@J’ Swiss Caiibeation Service
Accrndited by the Swiss Accredeation Servico (SAS) Accreditation No.: SCS 108

The Swins Accreditetion Service is one of the signatories to the EA
Multiiateral Agreernent for the recognition of calibration certificates

TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x.y.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) 1EC 62209-1, “Procedure to measure the Specific Absorption Rate (SAR) for hand-heid

devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) KDB B65664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

s Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

* Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the fiat phantom section, with the arms oriented
parallel o the body axis.

» Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector 1o the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

* SAR measured: SAR measured at the stated antenna input power.

* SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector,

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

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

Cortficate No: D1760V2-1168_Jon14 Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V5287
Extrapolation Advenced Extrapolation
Phantom Modutar Flat Phantom
Distance Dipole Centor - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, 9z =5 mm
Frequency 1750 MMz & 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 401 1.37 mho'm
Measured Head TSL parameters (20:202)C J90+8% 138 mhom=8%
Head TSL temperature change during test <05°C eae -
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condition
SAR measured 250 mW input power 914 Wikg
SAR for nominal Head TSL parameters nommalized 10 1W 36.6 Wkg = 17.0 *% (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input powsr 4.85 Wikg
SAH for nominal Head TSL parameters normalized 10 1W 19.4 Wikg = 16.5 % (k=2)
Body TSL
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 534 1,49 mho'm
Measured Body TSL parameters (220202)"C 528 6% 147 mho/m = 6%
Body TSL temperature change during test <05°C e —
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.33 Wikg
SAH for nominal Body TSL pammaters normalized to 1W 37.5 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ {10 g) of Body TSL condition
SAR measurad 250 mW input power 501 Whg
SAR for nominal Body TSL parameters normakzed to 1W 20.1 Wikg = 16.5 % (k=2)
Conmticate No: DI750V2-1168_Jan14 Page3 ot B
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Antenna Parameters with Head TSL
Impedance, transformed to fead point 5160+ 13j0
RAetum Loss -339d8
Antenna Parameters with Body TSL
Impedance, transformed to feed point BIN+1210
Return Loss -278d8
General Antenna Parameters and Design
[ Esectrical Delay (one airection) | 1220 s |

After long term use with 100W mdiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole ks made of standard semirigld coaxial cable. The center conductor of the feeding line is directly connacted 1o the
sacond arm of the dipole. The antanna |s therefore shont-cirouited for DC-signals. On some of the dipoles. small end caps
aro added 1o the dipole arms in order 10 improve matching when loaded according to the position as explained in the
"Moasurement Conditions” paragraph. The SAR data are not allected by this change. The overall dipole langth is still

according to the Standard.
No excessive force must be applied to the dipale arms, bacause they might band or the soldersd connections near the
feedpoint may be damaged.
Additional EUT Data
Marnufactured by SPEAG
Manufactured on May 16, 2013

Canficate No: DI 750V2-1166_Jan14
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DASY5 Validation Report for Head TSL

Date: 09,01,2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1108

Communication System: UID 0 - CW; Frequency: 1750 MHz

Medium parameters used: = 1750 MHz: 6 = 1.36 S/m; g, = 39.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANS] C63.19-2007)

DASYS2 Configuration:
o Probe: ES3IDV3 - SN3205; ConvF(5.23, 5.23, 5.23); Calibruted: 30,12.2013;
o  Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibruted: 25.04. 2013
» Phuntom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001

o DASYS2528.7(1137); SEMCAD X 14.6.1(X7164)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=Smm, dy=Smm, dz=5mm

Reference Value = 94.096 V/m; Power Drift = 0.03 dB

Peak SAR (extrapoluted) = 16.6 Wikg

SAR(] g) = 9.14 W/kg: SAR(10 g) = 4.85 W/kg

Maximum value of SAR (measured) = 1 1.4 Wikg

ra

0dB = 11.4 Wig = 10.57 dBW/kg

Cartificate No; D1750V2-1168_Jan14 Page Sof 6




Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 09.01.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1108

Communicution System: UID 0 - CW, Frequency: 1750 MH2
Medium parameters used: = 1750 MHz; o = 1.47 S/m; & = $2.8; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS2 Configuration:
e  Probe: BSIDV3 - SN3205; ConvF(4.89, 4,89, 4.89); Calibrated: 30.12.2013;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAEA Sn601; Calibrated: 25.04.2013
o  Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA: Serial: 1002

« DASYS252.8.7(1137); SEMCAD X 14.6,10(7164)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:

Measurement grid: dx=Smm, dy=Smm, dz=Smm
Reference Value = 93.218 V/im, Power Drift =0.01 dB
Peak SAR (extrapolated) = 16.1 W/kg

SAR(! g) =933 W/kg: SAR(10 g) = 5.01 W/kg
Maximum value of SAR (measured) = 1 1.8 Wikg

L]
2

1.0

LN

0dB =118 Wikg = 1072 dBW/kg

Corsficate No: D1750V2.1 %68 _Jan14 Page 7ot B




Impedance Measurement Plot for Body TSL

Coraficato Nc

DI17S50VI- 1164

Janl4d

4 r’-» ’

Page B ol 8

Report No.:AGC00529141101FHO01
Page 225 of 225

14:50: 18




