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Calibration Laboratory of N
Schmid & Partner S

Engineering AG ila#—ﬁﬁﬁ

Laghausstrasse 43, 8004 Zurich, Switrerland

Aocredited by the Swiss Acoredilation Sarvice (585)
The Swiss Accreditation Services is one of the slgnatores b the EA
Mullilateral Agreement dor the recodqnition of calibration cartificales

cient  Huawei Shenzhem (Auden)

Schwalzeriseher Kalibrierdizcnss
Servica suiges d'éalonnage
Servizio syizzero di faratura
Ewiss Callbration Service

Acereditation Mo: SCS5 108

Cartificate No: ES3-3254 Mari1

CALIBRATION CERTIFICATE

Cinject ES3OWE - Sh:3254

Calibratian procedirs]s)

Calibration dale.

Mareh 11, 2011

Calbratinn Equipmean usad (MATE cilicad for calibration)

A CAL-01.W7, QA CAL-23.v4, OA CAL-25v3
Calibration procedure for dosimetric E-field probes

This calibeation cariicabs documents e fracsabilly Lo nalianal slandards, which realize The plasica? unils of measurements (50
The measurements ard he uncertaintics wih confidense probabiity are given an the folowing pages and are par of the cenifizate

All caligrations have bean sunducied i the dosand labaralory facilty: ervironmens temperatune (27 + 390 and brumidity = 70%

| Prenary Standands & | Cal Dute (Cartificate Na | | Seheduled Caliaration
Fowar meter EA4198 EE413493574 01-Apr-10 (Mo 21704136} | Ape-11
Power gensor Ed4.1 20 MY£14B52TT | 01 -tpr- 10 {Wg 21701138 | Apr-i1 |
Power sensor 441240, MY 1483057 | I-Agr-A0 (hhe. 297-01136] Ape-11
Reference 3 a2 Atlenuatsr Sh S505s () A0-Mar-10 o, 217-01154) Mar-11
Redarenca 20 dB Allenwalor S 5SUES (200) A0Far-10 (Mo A1T-DUET) Mar=11
Reference 30 dB Micnuater | SN 55129 (305) A0-Mar-10 (Mo, 217-01160] ar11
Rederence Probe ESS002 Sh- 013 25-Dec-10 [Ho. ES31-3013 Decid) The-11
[ oaes ' SM: 454 23-Apr-10 {No. DAE4-52_Apri) Agr-11 ¢
Secondary Sandands [ Chack Data (in o) Smnﬂulsn._'l_ighaﬂ
|_FF genersior HF S5480C LIS3E42L01 70 4-fug-£ fin hawse check Cct-0i) I Do check: Oo11
|_ habwerk Analyeer HP 8753 LISATI90580 1800101 [in hanse ches Del-100 In houze check: Cos-11 e
Mame Funglizn Sgnatiare r
Calarated by: Jutan Kastras Labaratory Technician %u..
Approved by Kalfa Fokowic Tachnical Mansger

This caliralion cerlificate shall not be reprociiced excagpl in full withowt witen aparval of e labosatery.

Cerificate Mo: ES23-2254 Mard

L: ey

lsauad. March 18, 2011
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Calibration Laboratory of
Schmid & FPartner

Engineering AG
Zoughausstrasse 43, 80004 Zurich, Swilzerland

& Schwaizerischer Kalibricrdianst

C Sarvice suisse d'étalonnage

5 Sardizio svizzero di taratura
Swlsa Calibration Service

Accrectas by the Swiss Accraditalion Sardce [S835) Accradidation Ho.! BSCS 108
The Swiss Accraditation Service is one of the signatories 1o the E&
Multilateral Agrasmant for Lhe recognition of calibration certificates

Glossary:

TEL fizzue simulating liquid

NORM:x.y,z sonsilivity in free space

ConvF sangitivity in TEL / NORM: v,z

DCF dicde compression point

CF crast factar {1/guty_cycla) of the RF signal

AB. G madulalion dependent linearization parameters

Polarization q ip redation around probe auxis

Polarization & & rolation around an axis thal is in the plane normal fo probe axis (at measurement center),

i.e.. & =0 iz nomal t probe axis

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-Avaraged Specific
Absorplion Rate (SAR) in the Human Head from Wireless Cammunications Devices: Measurement
Tachniques™, December 2005

by IEC B2209-1, "Procedure o messure the Specific Absorption Rate (SAR) for hand-hald devices used in close
praximily (o tha ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
*  NORMzy z: Assessed for E-field polarization & = 0 (f < 900 MHz in TEM-call; f > 1800 MHz; R22 wavaguide).
MORM:x,y,z are onfy intermediata values, i.e., the uncertainias of NORMx v,z does not allact the E*-field
uncemainty inside TEL (se2 balow oy},

= NORM{fx y.z = NORMx Y,z * frequency_response {sea Frequency Respanse Ghart). This linearization is
implemented in DASY4 software versions [ater than 4.2, The uncertainly of tha frequency response is included
im fhe stated uncetainty of ConwvE.

¢ DCPw oz DOP are numerical linearization parameters assessed based on the data of power swaep with CW
signal (na uncertainty required). DCP does nal depand on fraquency nar media.

*  PAR:PAR is the Poak lo Average Ratic that is nel calibrated but determined based on lhe signal
characlerislics

= AxZ Bxy.z Cxyz are numerical linearizalion parameters in dB assessed based on the data of power
wwveop for specific modulation signal. The parameters do not depend on requancy nor media,

= VR WR s e validity range of the calibration related to the average dicde vollage or DAE voltage in my.

= ConvF and Boundary Effsct Parameters: Assessed in flat phantom using E-field {or Tamperature Transfer
Standard for [ < BO0 MHz) and inside waveguide using anabytical field distribulions based on [IAET
maasuraments for f = 800 MHz. The same setups are used for assessment of the parameters applied lor
boundary compensation {(alpha, depth) of which typical uncertainty veluss are given. Thesa parameters are
uged in DASYS software to improve probe accuracy close to the boundary. The sansitivity in TSL comesponds
o NORM:x ¥,z * Conv whereby the uncertainty comespands Lo that given for CanvE, A frequaensy dependant
ConvF is usged in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to = 100
hHz

= Sphencal isotropy (20 devistion froat isolropy): in a field of low gradients realized using a flat phantom
axpo=ed by a patch antenna,

= Sonsor Offsef: The sensor offse! coresponds fo the offset of virtual measuremant cenfer from the prehe fip
{on probe axiz), Mo tolerance required

Cardificate Moo ES2-3254 Mar11 Fage 2 af 11




ES50VI — SH3254 March 11, 2011

Probe ES3DV3

SN:3254

Manufactured; June 29, 2009
Calibrated: March 11, 2011

Calibrated for DASY/EASY Systems

Mol non-compatible with DASY2 system!)

Certificale Mo ES3-3254 Mari Pags 2 af 11




ESEONI- SMo3254 March 11, 2011

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3254

Basic Calibration Parameters

] _ | Sensor X Sensor Y Sensor Z Unc (k=2) |
Narm (NI ' 131 1.35 B 1.34 +10.1 %
DCP (mv)" . 100.5 100.7 101.9 =

Modulation Calibration Parameters

Uio | Communication System Name PAR ol B P VR Unct |
| dB dB 48 my k=2]
J0000 T G 000 | x | ooo | aoo o0 | HrE | =2
I ¥ | oo0 | o000 100 | 1153
| | 2 | 000 0.00 100 | 1163

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

“ Thie uncerainses of heani ¥, 2 du not affect thee B2 -Nald uneetainty inside TSL \sa Pages S and B).
Nurmerical irearzation parameler. unceramty noek reglined,

Uncertainty is detarmined using the max. deviation from linedr respanse applying ractangular dislribution and is exprassed for fhe scuare of the
Neld value.

Cedificate Mo: ES3-3254_ Marii Page < of 11




ESI0W3- SMo3254 March 11, 2041

DASY/EASY - Parameters of Prohe: ES3DV3 - SN:3254

Calibration Parameter Determined in Head Tissue Simulating Media

Rekative Conductivitg Depth Umit.
f{MHz)® | Permittivity " (Sim)© | ConvF X | ConvFY | ConvFZ | Alpha {mm k=2) |
| 835 41.5 0.90 | 6.01 6.01 £.01 1.00 1.00 £120%
00 415 0.57 592 5.02 5.92 1.00 | 113 | £120%
1750 40,1 137 510 510 5.10 1.00 . 1.07 +12.0%
1200 0.0 1.440 A4 88 4.96 4585 0.91 1.15 120 5%
2000 . 0.0 1.40 4.4 4.91 4.3 0.491 1.13 +12.0 %
2500 39.0 1.95 4.25 425 | 425 082 | 124 | +120%

" Frequency valday o £ 100 MHz only saplies for DASY w4 and higher (see Fage 2), alse itis restncted to = 50 MHZ. The uncerlairty is the RES
of the CanyF uncedainly al caForalion frequency snd the undarlainly for the indicaled frequency band

P At frequancies below 3 GHz, [he vafdity of lissue paramatens (s and o) can be relasd fo 2 10% if liquid compansation Termula is appfed ta
measured 3AR values. A% frequencias abova 5 GHe, the validity of lissue paramaters [z snd o) is reglricled bo £ 5%. The uncerainty i the RES of
the Cone uncedainty for indizabed target ligsus paramesles.

Cerificate Moo ES3-3234 Marid Fage 5af 11




EZI0OWE- 53254 March 11, 2014

DASY/EASY - Parameters of Probe: ES3DV3- SN:3254

Calibration Parameter Determined in Body Tissue Simulating Media

Relitive Conductivity | ' Depth Unzt. |
f{MHz)" | Permittivity " iSim) " ComvF X | ConwFY | ConvEZ | Alpha |  (mmi (k=2) |
B35 55.2 097 | 603 6.03 6.03 1.00 1.00 +12.0 %
| o0 55.0 1.05 5.03 5,03 5.83 1.00 100 | =120%
1750 B34 1.49 4.91 4.91 4.91 089 | 123 | +120% |
1800 53.3 1.62 4,73 473 473 .59 1.25 £12.0%
| 2000 53.3 1.52 4.71 471 | 47 0.81 1.34 | +120%
2600 525 | 2148 413 | a3 443 | 100 1.14 +12.0 %

¥ Franuency validily of £ 100 MHz caly appliss for DASY w4 and highar (ser Pags 23, el i is rslicted 1o £ 50 MHz, The uncerzinly is e RSS
of the Convl wncerlzinty ot cadbeation reguency and the unceraingy for the ndicated Traguenss band.

"t trequencies Below 3 GHz, the valisity of =208 parameters (c and £} can be relaad b+ 10% 1 itid compensalion formula s appliad o
mezsured AR valuas. Al traguancies above 3 GHz, tha valdly of tisgue garemeters (o and ) is restictad 1o = 53 The wncerlainty is the RES o
the ConuF uncarsnty far indicaled |lamgel Sssue pararmasars,

Certficate No: ES5-3254 Mar11 Page: £ of 11




ESI0N 3 SM:3254 Mareh 11, 2011

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

Carificats Mo ES3-3254 Marid Fage 7 of 11




ESA0NE— BN3254

Receiving Pattern (¢), 3 =0°

harch 11, 2011

=600 MHz, TEM =1800 MHz R22
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Uncertainty of Axial Isotropy Aszessment: + 0.5% (k=2)
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ES30AV - SME254 March 14, 2011

Dynamic Range f(SAR}..q)
(TEM cell , f = 900 MHz)
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Uneertainty of Linearity Assesament: £ 0,6% (k=2)

Lerlilieste No: ES3-3254_ Marid Fage 8 e 11




ESI0WI- SM:3254 March 11, 2011

Conversion Factor Assessment

1= 1300 MHz WGLS R22 (H_convF) f= 835 MHz WGLS RS (H_convF)
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Deviation from Isotropy in Liquid
Error (¢, &), f = 900 MHz

Dwnvialicn

-0 0& -068 -04 -02 00 02 04 0B 08 10
Uncartainty of Spherical |sotropy Assesament: £ 2.6% (k=2)

Cearificate Mo ES33284 Mari Page 10 af 11




ESADWVI- 3N:3254

fdsrch 11, 2011

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3254

Other Probe Parameters

Sensor Arrangemant Trargular
Connactor Angle {*) Mnt applicable |
Mechanical Surface Deteclion Mode enzhled
Optical Surface Deteciion Mada diszhled
Probe Overall Length 337 mm

| Frobe Body Diametar 10 mm |

_."I'ip Lenglh 10 mm |
Tip Hamater 4 mm
Prabe Tip 10 Sensar ¥ Calibration Painl 2mm
Prabe Tip to Sensor ¥ Galibration Paint 2 mm
Probe Tip 1o Sensor Z Calibration Paint 2 mm
Racommendad Measuremant Distance from Surface 3 mm

Cerliicaie No: ES3-3254 Mar11 Paga 11 of 11




Calibration Report “DAE4-SN1236”

Calibration Laboratory of S G Schwelzerischer Kalibrierdienst
Schmid & Partner ¢ Service suisse diétalonnage

Engineering AG e Servizio svizzero o taraturn
Zovghausstrasse 43, 8004 Zurich, Switzerand i‘w’r’:‘.\ S Swiss Callbraticn Service
Accradied by e Swiss AComdation Sorice (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service ks one of the signatories 1o the EA
Multitateral Agreement for the recogmtion of cafibration certificates

cent  Huawei SH (Auden) oo

Calicaton date:

This cablindon cidficate docaments the traceabity tn notoral ssandards, which reakze the physical units of 15
The Mmeasuremans and the Nas Wi conl Peotalitly fe gann o0 P obuwing pagess and am gt of the cedibcale
Ll hae boan conducied in the closed laboratory tacity. ersdronment tompesature (22 = 3|°C and humidity « 70%.

Calbason Equpeant usnd (METE crticed for calbrador)

Primary Standands |oe Cad Do {Cartitcata No.) Schadubked Caltisaion
Kathiay Mulimater Tyga 2001 | SN: 0610278 26-S6p-10 {Nox 10376) Sup11

Stardas |ow Check Dato §n Powsc) Schwdibed Chisck
Caklwanar Box V1.1 SE UMS COS AB 1004 07-Jun-10 (n Piouse crwck| i houss check: Jun-11

This cateaton Cetibcals shal w0t be sepmducad except in Al wittout wimen approval of e lboratory.

Cartificata No: DAE4-1236_Oct10 Page 10!5



Calibration Laboratory of Sehweizerischer Kalibriercienst

Schmid & Partner Service suisse d'¢talonnage
Engineering AG Servizio svizzero df taratura

Zeughaussirasse 43, 8004 Zurich, Switeerland Swiss Calibration Sarvice

Accredind by tha Swiss Accrodiiation Somvice (SAS) Accreditation No: SCS 108

The Swiss Accreditation Service is one of the signatories 10 the EA

Multilateral Agreement for the recognition of calbration certificates

Glossary

DAE data acquisition electronice

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

coordinate system.

Methods Applied and Interpretation of Parameters
e DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
compariscn with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

* Conneclor angie: The angle of the conneclor is assessed measuring the angle
mechanically by a ool insered. Uncertainty is not required.

+ The following parameters as documented in the Appendix contain technical information as a
result from the performance test and reguire no uncertainty,
* DC Voltage Measurement Linearity: Venfication of the Linearity at +10% and -10% of

the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

* Common mode sensitivity: Influence of a positive or negative commaon mode voltage on
the differential measurement,

* Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

e AD Converter Values with inputs shorted: Values on the intermal AD converter
corresponding 1o zero input voitage

* Input Offset Measurement. Qutput voltage and statistical results over a large number of
zero voltage measurements.

o Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

e Input resistance: Typical value for information: DAE input resistance at the connector,
during internal aute-zeroing and during measurement.

* Low Battery Alarm Voitage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

»  Power consumption: Typical value for information. Supply currents In various operating
modes.

Cenficate Noc DAE4-1235 Oc110 Page2ol s



DC Voltage Measurement
AD - Convaner Resoiution nominal

High Range: 1LSB = 61V, tull lange = -100.. +300 mV
Low Range: LS8 = 610V, fullrange = -1,...,.43mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measunng time: 3 sec
Calibration Factors X Y z
High Range 404,585 + 0,1% (k=2) | 404.913 £ 0.1% (k=2) | 405914 0,1% (k=2)
Low Range 3.90821 + 0.7% (ke2) | 3.96708 £ 0.7% (k) | 4.00517  0.7% (k=2)
Connector Angle
| Connector Angle 1o be used in DASY systen | 1380°%1°

Cershcate No: DAE4.1236 Gct10
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Appendix

1. DC Voltage Linearity

High Range Reading (uV) Ditterence (V) Ervor (%)
Channel X +Input 199367 .8 -5.07 -0.00
Channel X + Input 15€09.45 0.25 -D.00
Channel X -Input -19308 46 154 -0.01
Channel Y + Input 1622387 3 3,18 -0,00
Channel ¥ + Input 1869697 2,53 -0.01
Channel ¥ - Input -20000.83 -1.19 0.01
Channel Z + nput 200011.7 1.18 0.00
Channel Z + Input 18696.30 -3.10 0.2
ChannelZ  -Input -20000.83 -1.19 0.0
Low Range Reading (uV) Ditference (uV) Error (%)
Channet X + Input 2000.1 0.08 0.00
Channel X + Input 20081 0.7 0.38
Channel X «Input 199,67 0.07 0.04
Channel Y + Input 20005 057 0.08
Channel ¥ + Input 189,61 -0.29 0.15
Channel Y - Input -201.00 1408 0.52
Channel Z + Input 20013 1.19 0.06
Channel Z + Input 189.04 -0.86 043
Channel Z - Input -200.50 -0.59 030
2. Common mode sensitivity
DASY measuremant parameters: Auto Zaro Time: 3 sac; Measuring ¥me: 3 sec
Common mode High Range Low Range
Input Voitage (mV) Average Reading (uV) Average Reading (V)
Channe! X 200 1627 1467
- 200 -14.51 -16.98
Channel ¥ 200 -15.41 597
200 14.98 1484
Channel Z 200 -14.10 1471
« 200 12.74 1283
3. Channel separation
DASY measwremant parameders: Auto Zaro Tima: 3 sec: Measurng tima: 3 sac
Input Voltage (mY) | Channed X (uV) | Channel Y {zV) | Channel Z (uV)
Channel X 200 2.0 1.24
Channel ¥ 200 0.12 274
Channel Z 200 1.72 .74

Cerihicate No: DAEQ-1236_0c110
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. AD-Converter Values with inputs shorted
DASY measLremant paramsters: Auto Zaro Time: 3 $ac: Maeasuring 8me: 3 5ac
High Range (LS8} Low Range (LSB)
Channol X 15748 17238
Channel ¥ 18003 17264
Channel Z 16296 16350
. Input Offset Measurement
DASY measuremant paramesers: Auto Zero Time: 3 sec; Measunng time: 3 sac
Input 10MC2
Average (uV) min. Offset (uV) | max. Offset (uV) 8, ‘(’ll.:)hm
Channel X -0.08 217 232 0.78
Channel Y 0.8 336 2.26 am
Channel Z -0.94 213 0.38 0.54
. Input Offset Current
Noeinal Input circuitry offset current on all channeds. <251A
. Input Resistance (Typical values for nfcematon)
Zeroing (kOhm) Measuring (MOhm)
Channal X 200 200
Channel Y 200 200
Channel Z 200 200
. Low Battery Alarm Voltage (Typicai values for information)
Typical values Alarm Level (VDC)
Supply (+ Vee) +79
Supply (- Vec) T6
Power Consumption {Typical values for information)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vec) +0.01 +6 +14
Supply (- Veoc) ~0.01 8 ]

Cerificate No: DAE4S-12368_Oct10
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Calibration Laboratory of D L Schweizerischer Kalibrierdienst

. S
Schmid & Partner i}\—%—-—{/m&f_ Service suisse d'étalonnage
Engineering AG 27_—-_\\‘:5 Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland AN

R Swiss Calibration Service
Yyl

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 W

Object

Calibration procedure(s)

Calibration date:

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%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration
Power meter EPM-442A GB37480704 06-Oct-10 (No. 217-01266) Oct-11

Power sensor HP 8481A US37292783 06-Oct-10 (No. 217-01266) Oct-11

Reference 20 dB Attenuator SN: 5086 (20g) 30-Mar-10 (No. 217-01158) Mar-11

Type-N mismatch combination SN: 5047.2 / 06327 30-Mar-10 (No. 217-01162) Mar-11

Reference Probe ES3DV3 SN: 3205 30-Apr-10 (No. ES3-3205_Apr10) Apr-11

DAE4 SN: 601 10-Jun-10 (No. DAE4-601_Jun10) Jun-11

Secondary Standards ID # Check Date (in house) Scheduled Check
Power sensor HP 8481A MY41092317 18-Oct-02 (in house check Oct-09) In house check: Oct-11
RF generator R&S SMT-08 100005 4-Aug-99 (in house check Oct-09) In house check: Oct-11
Network Analyzer HP 8753E US37390585 S4206 18-Oct-01 (in house check Oct-10) In house check: Oct-11

Name Function Signature

Calibrated by:

Approved by:

Issued: March 9, 2011

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

Certificate No: D1800V2-2d184_Mar11 Page 1 of 9



Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Service suisse d'étalonnage
Servizio svizzero di taratura
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:

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) |IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

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 300 MHz to 3 GHz)",
February 2005

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Schweizerischer Kalibrierdienst

e 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 flat phantom section, with the arms oriented
parallel to 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 to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

e 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.

e 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.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY5 V52.6.2
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy,dz =5 mm

Frequency 1800 MHz + 1 MHz

Head TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m

Measured Head TSL parameters (22.0 £0.2) °C 39.4+6 % 1.35 mho/m + 6 %

Head TSL temperature during test (21.0+0.2) °C
SAR result with Head TSL

SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured 250 mW input power 9.57mW /g

SAR normalized normalized to 1W 38.3mW /g

SAR for nominal Head TSL parameters normalized to 1W 39.1 mW /g + 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured 250 mW input power 503mW /g

SAR normalized normalized to 1W 202mW /g

SAR for nominal Head TSL parameters normalized to 1W 20.3 mW /g = 16.5 % (k=2)
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Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 53.3 1.52 mho/m

Measured Body TSL parameters (22.0 +0.2) °C 522 +6 % 1.45 mho/m £ 6 %

Body TSL temperature during test (21.0£0.2)°C
SAR result with Body TSL

SAR averaged over 1 cm® (1 g) of Body TSL Condition

SAR measured 250 mW input power 9.46mW /g

SAR normalized normalized to 1W 37.8mW /g

SAR for nominal Body TSL parameters normalized to 1W 38.8 mW /g = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition

SAR measured 250 mW input power 503mW /g

SAR normalized normalized to 1W 201 mW /g

SAR for nominal Body TSL parameters normalized to 1W 20.4 mW /g % 16.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 49.7Q-23|Q
Return Loss -32.8dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4530Q-23|Q
Return Loss -25.2 dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.213 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Manufactured on September 23, 2008

Certificate No: D1800V2-2d184_Mar11 Page 5 of 9



DASYS5 Validation Report for Head TSL

Date/Time: 07.03.2011 13:26:16
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN:2d184

Communication System: CW; Frequency: 1800 MHz; Duty Cycle: 1:1

Medium: HSL U12 BB

Medium parameters used: f = 1800 MHz; 6 = 1.34 mho/m; &, = 39.5; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS5 Configuration:
e Probe: ES3DV3 - SN3205; ConvF(5.05, 5.05, 5.05); Calibrated: 30.04.2010
» Sensor-Surface: 3mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 10.06.2010
e Phantom: Flat Phantom 5.0 (front); Type: QDOOOP50AA; Serial: 1001
» Measurement SW: DASY52, V52.6.2 Build (424)

» Postprocessing SW: SEMCAD X, V14.4.4 Build (2829)

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 97.238 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 17.403 W/kg

SAR(1 g) = 9.57 mW/g; SAR(10 g) = 5.03 mW/g

Maximum value of SAR (measured) = 11.849 mW/g

-10.80
-14.40

-18.00

0dB =11.850mW/g
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date/Time: 08.03.2011 13:09:30
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN:2d184

Communication System: CW; Frequency: 1800 MHz; Duty Cycle: 1:1

Medium: MSL U12 BB

Medium parameters used: f = 1800 MHz; ¢ = 1.45 mho/m; &, = 52.4; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:
e Probe: ES3DV3 - SN3205; ConvF(4.74, 4.74, 4.74); Calibrated: 30.04.2010
« Sensor-Surface: 3mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn601; Calibrated: 10.06.2010
¢ Phantom: Flat Phantom 5.0 (back); Type: QDOOOP50AA; Serial: 1002
e Measurement SW: DASY52, V52.6.2 Build (424)

e Postprocessing SW: SEMCAD X, V14.4.4 Build (2829)

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 95.452 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 16.289 W/kg

SAR(1 g) = 9.46 mW/g; SAR(10 g) = 5.03 mW/g

Maximum value of SAR (measured) = 11.956 mW/g

-1.20
-10.80

-14.40

-18.00

0dB = 11.960mW/g
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Impedance Measurement Plot for Body TSL
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| Certificate No: DT900V2-5d018_Jun11 |

[CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibration date:

Calibration Equipment used {M&TE critical for calibration}

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 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%.

Approved by:

Laboratory Technician

Primary Standards 1D # Cal Date {Certificate No.) Scheduled Calibration
Power meter EPM-442A GB37480704 06-Oct-10 {No. 217-01266) Oct-11
Power sensor HP 8481A US37292783 06-Oct-10 {(No. 217-01286) Oct-11
Reference 20 dB Attenuator SN: 55086 (20b) 29-Mar-11 {No. 217-01367) Apr-12
Type-N mismatch combination SN; 5047.2 /06327 29-Mar-11 (No. 217-01371) Apr-12
Reterence Probe ES3DV3 SN: 3205 29-Apr-11 (No. ES3-3205_Apri1) Apr-12
DAE4 SN: 601 8-Jun-11 (No. DAE4-601_Juni1) Jun-12
Secondary Standards 1D # Check Date {in house) Scheduled Check
Power sensor HP 8481A MY41092317 18-0ct-02 (in house check Oct-09) In house check: Oct-11
RF generator R&S SMT-06 100005 4-Aug-99 (in house check Qct-09) In house check: Qct-11
Network Analyzer HP 8753E US37390585 S4206  18-Oct-01 (in house check Oct-10)} In house check: Oct-11
Name Function Signature )
Calibrated by: Dimge lliegv - S N e

Katja Pokovic "

; : Tedhnicél_l.Mahagér

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

Issued: June 16, 2011
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Calibration Laboratory of X,

Schweizerischer Kalibrierdienst

. ‘_\* \___/ ',’
Schmid & Pariner iﬁ&& Service suisse d'étalonnage
Engineering AG DT Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 73 {—? > Swiss Calibration Service
WU
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

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

Glossary:

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) IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

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 300 MHz to 3 GHz)",
February 2005

¢} Federal Communications Commission Office of Engineering & Technology (FCC OET),

“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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 flat phantom section, with the arms oriented
parallel {0 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 to 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.
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Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASY5 vh2.6.2

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 1900 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m

Measured Head TSL parameters (22.0+0.2)°C 39.0+6% 1.40 mho/m =6 %

Head TSL temperature change during test <0.5°C m—me -
SAR result with Head TSL

SAR averaged over 1 cm® {1 g) of Head TSL Condition

SAR measured 250 mW input power 10.0mW /g

SAR for nominal Head TSL parameters

normalized to 1W

39.8 MW /g = 17.0 % (k=2)

SAR averaged over 10 cm® {10 g) of Head TSL

condition

SAR measured

250 mW input power

521mW/g

SAR for nominal Head TSL parameters

normalized to 1W

20.8 mW /g = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 53.3 1.52 mho/m
Measured Body TSL parameters (22.0+0.2)°C 523+6% 1.53 mho/m =6 %
Body TSL temperature change during test <0.5°C - ----
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.2mwW/g

SAR for nominal Body TSL parameters

normalized to 1W

40.5 mW /g = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL

condition

SAR measured

250 mW input power

531 mW/g

SAR for nominal Body TSL parameters

normalized to 1W

21.1 mW/ g = 16.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL

Impedancs, transformed to feed point 52.3Q+39]Q
Return Loss -271d8B

Antenna Parameters with Body TSL

Impedance, transformed to feed point 474Q+38]Q
Return Loss -26.5dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.195 ns

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

The dipcle is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on June 04, 2002
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DASY5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d018

Communication System: CW; Frequency: 1900 MHz

Medium: HSL U12 BB

Medium parameters used: f = 1900 MHz; ¢ = 1.4 mho/m; &, = 39; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(5.01, 5.01, 5.01); Calibrated: 29.04.2011
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 08.06.2011

Phantom: Flat Phantom 5.0 (front); Type: QDOO0OP50AA; Serial: 1001
DASY52 52.6.2(482); SEMCAD X 14.4.5(3634)

Date: 15.06.2011

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 98.065 V/m; Power Drift = 0.04 dB
Peak SAR (extrapolated) = 18.190 W/kg

SAR(1 g) = 10 mW/g; SAR(10 g) = 5.21 mW/g
Maximum value of SAR (measured) = 12.484 mW/g

-15.00

-20.00

-25.00

0 dB = 12.480mW/g
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 16.06.2011

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d018

Communication Systemn: CW; Frequency: 1900 MHz

Medium: MSL U12 BB

Medium parameters used: £ = 1900 MHz; o = 1.53 mho/m; g, = 52.3; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI €63.19-2007)

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.62, 4.62, 4.62); Calibrated: 29.04.2011

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 08.06.2011

Phantom: Flat Phantom 5.0 (back); Type: QDOO0P5CAA; Serial: 1002

DASY52 52.6.2(482); SEMCAD X 14.4.5(3634)

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

Reference Value = 96.056 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 18.054 W/kg

SAR(1 g) = 10.2 mW/g; SAR(10 g) = 5.31 mW/g

Maximum value of SAR (measured) = 12.877 mW/g

-10,80

-14.40

-18.00

0dB = 12.880mW/g
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Impedance Measurement Plot for Body TSL
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