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ES3DV3- SN:3149 September 5, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3149

Basic Calibration Parameters

_ Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uV/(VIm)")" 1.21 1.25 1.25 +101 %
DCP (mV)" 100.1 100.9 99.4

Modulation Calibration Parameters
uiD Communication System Name A B c D VR Unc®

dB dB+/pv dB mV (k=2)

0 cW X 0.0 0.0 1.0 0.00 | 1586 | 3.0%

Y 0.0 0.0 1.0 160.0
Z 0.0 0.0 1.0 168.6

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%.

f The uncertainties of NermX,Y.Z do not affect the E*-field uncertainty inside TSL (see Pages 5 and &].
* Mumerical linearization parameter: uncertainty not required.

* Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the sguare of the
field value.

Certificate No: ES3-3149_Sep13 Page 4 of 11




TA Technology (Shanghai) Co., Ltd.

Test Report
Report No.: RXA1406-0060SAR Page 278 of 356

ES3DV3- SN:3148 September 5, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3149

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unct.

f(MHz)® | Permittivity " (Sim)* ConvF X | ConvFY | ConvFZ | Alpha {mm) (k=2)
750 41.9 0.89 6.47 6.47 6.47 0.32 1.84 +12.0%
850 41.5 0.92 6.21 6.21 6.21 0.39 1.60 +12.0%
900 415 0.97 6.15 6.15 6.15 0.31 1.74 +12.0%
1750 40.1 1.37 5.26 5.26 5.26 0.80 1.14 +12.0%
1900 40.0 1.40 5.06 5.06 5.06 0.78 1.19 +12.0%
2000 40.0 1.40 5.05 5.05 5.05 0.68 1.24 £12.0%
2100 39.8 1.49 5.09 5.09 5.09 0.37 1.67 £12.0%
2300 305 1.67 4.76 4.76 4.76 0.53 1.45 £12.0%
2450 39.2 1.80 4.48 4.48 4.48 0.72 1.28 +12.0%
2600 39.0 1.96 4.33 4.33 4.33 0.74 1.31 £12.0%

" Frequency validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

" At frequencies below 3 GHz, the validity of lissue parameters (£ and &) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (e and o) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.
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ES3DV3- SN:3149 September 5, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3149

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unct.

_f(MHz) Permittivity © (Sim)" ConvF X | ConvFY | ConvFZ | Alpha (mm) (k=2)
750 §5.5 0.96 6.06 6.06 6.06 0.33 1.77 +12.0%
850 55.2 0.99 5.98 5.98 5.98 0.49 1.45 £12.0%
900 55.0 1.05 5.94 5.94 5.94 0.80 1.14 +12.0%
1750 53.4 1.49 4.96 4.96 4.96 0.42 1.81 +12.0%
1800 53.3 1.52 4.72 472 4.72 042 1.74 +12.0%
2000 53.3 1.52 4.74 4.74 4.74 0.56 1.45 +£12.0%
2100 53.2 1.62 4.79 4.79 4.79 0.64 1.42 +12.0 %
2300 52.9 1.81 442 442 442 0.80 1.18 £12.0%
| 2450 | @ 527 1.95 4.21 4.21 4.21 0.80 1.14 +12.0%
2600 52.5 2.16 4.09 4.09 4.09 0.80 1.00 £12.0%

“ Frequency validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band,

" At frequencies below 3 GHz, the validity of tissue parameters (& and o) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. Al frequencies above 3 GHz, the validity of tissue parameters (& and o) is restricted to £ 5%. The uncertainty is the RSS of
the ConvFF uncertainty for indicated target tissue parameters.
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ES3DV3- BN:3149 September 5, 2013

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

...................................

BT T

Frequency response (normalized)
P
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: I i f —— o
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Uncertainty of Frequency Response of E-field: * 6.3% (k=2)
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ES3DV3- SN:3149 September 5, 2013

Receiving Pattern (¢), 9 = 0°
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Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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ES3DV3- SN:3149 September 5, 2013

Dynamic Range f(SARcaq)
(TEM cell , f = 900 MHz)

Input Signal [uV]

10° 10+ 107 100 10! 10?

SAR [mWiem3]
] ]
not compensated compensated

Error [dB]

103 102 1|0-' 100 1IC!1 102
SAR [mW/cm3]
¥ 3| [®]
not compensated compensated

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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ES3DV3- SN:3149 September 5, 2013

Conversion Factor Assessment

f =900 MHz WGLS RS9 (H_convF) f= 1750 MHz WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (¢, 9), f = 900 MHz
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Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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ES3DV3- SN:3149 September 5, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3149

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) -126.6
Mechanical Surface Detection Mode enabled
“Optical Surface Detection Made disabled
Probe Overall Length 337 mm
Probe Body Diameter - 10 mm
Tip Length 10 mm
Tip Diameter 4 mm
Probe Tip to Sensor X Calibration Point 2mm
Probe Tip to Sensor Y Calibration Point 2 mm
Probe Tip to Sensor Z Calibration Point 2mm
Recommended Measurement Distance from Surface 3 mm
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ANNEX F: D750V3 Dipole Calibration Certificate

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughpesstragse 43, 8004 Zurich, Switzerland

Accradind by the Swiss Accraditation Sarvice [(SA5]
The Swiss Accreditation Service is one of the signatories to the E&
Multilateral Agreement for the recognition of callbration certificates

cient  TMC-Shanghai (Auden)

Schwalzerischar Kalibrierdienst
Bervice suisse d'étalonnags
Servizio svizzero di taratura
Swiss Calibration Servioe

Accreditation Me.: SCS 108

certificats No; DTS0V3-1045_Sepii

CALIBRATION CERTIFICATE

Ohject

Calibration procedunn(s)

Calibration data:

D750W3 - SM: 1045

QA CAL-05v8

Calibration procedure for dipole validation kits above 700 MHz ~ ~

September 29, 2011

Calibration Equipment used (METE critical for calibralicn)

Reterenca 20 dB Atenuatos
Typé-M misrnabch combination
Refarenca Probe ES30V3

Primary Standards 10 #
Power matar E44198 G841283674
Pawer sensor E4412A K 41408087
Refprence 3 dB Attanuator 5M: 55054 (3c)

SN: S5086 (20k)
SM: B04T .2 | (63T
SN: 3205

This calbration cartificata documents the treceabidity to national standards, which reaize the physical unils of measuresnenls [S1).
The maasunaments and tha uncertaimies with canlidence probability are given on the following pages and are part of the cemdicate

All calibrations have bean corductad in the clogsed Iﬂ'buru'll:fy facility: anvirgnment temperature (22 = 3)°C and hemidity < 7%

Cal Dade (Cartificats MNo.)
31-Mar-11 Mo, 217-01372)
A-Mar-11 (Mo, 217-01372)
28-Mar-11 [Mo. 217-01369)
28-Mar-11 (Mo, 217-01367)
28-Mar-11 (Mo, 217-01371)
28-Ape-11 (Mo, ESI-3205_Apri1)
Od=Jul-17 (Mo, DAE4-601_Jull 1)

Natwark &nalyzar HP BE7S3E

Calibraled by:

Approved by

LIS37390585 54208

-

P
Dimaa lisv

Kalja Polovic

Cerificate Mo: D750V3-1045_Sep

1B-0izl-02 (in house check Oot=068)
O A -89 {in house chack Cct-08)
1B-Oel-01 (im houss check Oal-10)

DAEY EMN: 01

Sacondary Standards 10 it Check Data (in housa)
Power sansor HP B461A MY41082317

RF genesalor AAS SMT-06 100005

Function

Tochnical Managar

This calibration corilicate shall not b rproduced BCEpt in il wishout writtan approval of e |aborabeny.

__ Scheduled Calibration
Apr12
Apr-12
Apr-12
Apr1z
Apr-12
Apr-12
Jul-12

Scheduled Check

In house check; Oct-11
In hause check: Oci-11
In heuse chssk: Oct-11

Signature

R
P

lasued: Ociober 3, 2011
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, 8004 Zurich, Switzerland

Schwaizerischer Kalibrierdienst
Service suisse d'#alonnage
Servizio svizzero di taratura
Swias Calibration Service

Accradited by the Swiss Acoradietion Service [SAS) Acereditation No.: SCS 108
The Swiss Accreditalion Service is one of the signatories to the EA
Multilateral Agresmaent for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x,y.z
MIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE 5td 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, December 2003

b} IEC 82209-1, "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 FCG Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Porable 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 cerificate are valid al 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 amms 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 Retum Loss ensures low
reflected power. Mo uncertainty required.

= Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required. i

= SAR measured: SAR measured at the stated antenna input power,

*  SAA 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.

Certificate No: D750%3-1045_Sepii Page 2 of &
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS Ve2.6.2
Extrapolation Advanced Extrapolation
Phantom BMadular Flal Phantorm
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 750 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations weng applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 41.9 0.89 mhodm
Measured Head TSL paramaters (22002 °C 423 £ 6% 0.92 mha'm = 6 %
Head TSL temperature change during test <0.5°C =
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Candition
SAR measured 250 mW input power 214mW /g
SAR tor nominal Head TSL parameters normalized to 1W 8.36 mW /g £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 280 mW input power 1.40mW / g
SAR for nominal Head TSL parametars normalized fo 1W 5.49 mW /g £ 16.5 % (k=2)

Body TSL parameters
The following parametars and calculations were applied.
Temperature Permittivity Conductivity
Mominal Body TSL parameaters 220 56.5 0.945 mihom
Measured Body TSL parameters (220 £0.2) °C 55.6x 6% 0,96 mhoim £ & %
Body TSL temperature change during test <0.5°C - —
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Bgdy TSL Condition
SAR measured 250 mWW input power 220mW g

SAR for nominal Body TSL pararmelsrs

normalized to 1W

880 mW fg=17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.45mW i g

SAR for nominal Body TSL parameters

normalized o 1W

5.80 MW/ g = 16.5 % (k=2

Cerificate Mo: D7S0V3-1045_Sep
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed 12 feed point 54,281 -2351
Ratumn Loss - 26.8 dB

Antenna Parameters with Body TSL

Impedance, transtormed to fead point 49,5142 - 4.1 ji2
Raturm Loss -27.5dB

General Antenna Parameters and Design

I Electrical Delay (one direction) 1.036 ns I

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

The dipole is made of standard semirigid coaxial cable. The cemer conduclor of the feading lina is directly connected to the
second arm of the dipole, The antanna is theratore short-circuitad for DC-signals.

Mo excessive force must be applied o tha dipole arms, because they might bend o the soldered connections near the
feadpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on September 02, 2011

Certificate No: DFS0V3-1045_Sep1i Page 4 of 8
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DASYS Validation Report for Head TSL
Date: 29082011

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V 3; Serial: DTS0V3 - SN; 1045
Communication System: CW; Frequency: 730 MHz
Medium parameters used: I = 750 MHz; o = 0.92 mho/m; & = 42.3; p = 1000 kg/m’
Phantom section: Flat Secticon
Measurement Standard: DASYS (IEEENECSANST C63.19-K)7)
DASYS52 Configuration:

+  Probe: ES3DV3 - SNA205; ConvF{6.33, 6.33, 6.33); Calibrated: 20.04,2011

= Sensor-Surface: 3mm (Mechanical Surface Detection)

« Electronics: DAE4 S5n601; Calibrated: 04.07,2011

+«  Phantom: Flat Phantom 4.91.; Type:; QDOIP49AA; Serial; 1001

o DASYSHZ 52.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Head Tissue/Pin=250mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mim, dz=5mm

Reference Yalue = 53.433 Vim; Power Prift = 0,062 dB

Peak SAR (extrapolated) = 3,216 Wikg

SARI(1 g) = 2.14 mW/g: SAR(10 g) = 1.4 mW/g

Maximum value of SAR (measured) = 2.501 mW/g

-2.40
-4.80
-F.20
-0.60

-12.00

0 dB = 2.500mWi/g
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Impedance Measurement Plot for Head TSL

29 Sep ZBL1 12iZBi47
CHI] 514 lUFs 1: 54468 ¢ =22832a 92.943 pF FI0.080 308 MHZ

ht
1 b
Hild
CH2 511 LDE 5 _dB/REF -2 dB 1:-ZE.B13dB 750,080 DA HHz

Cor | \ / _'

START T50.008 DOE Mz 5T0P 990.080 DR MHz
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DASYS Validation Report for Body TSL

Date: 29.09.2011

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 750 MHz; Type: D7S0V3; Serial: DTS0V3 - SN: 1045

Communication System: CW; Frequency; 750 MHz

Medium parameters used: = 730 MHz; o = 0.96 mho/m; & = 35,6, p = 1000 kt__r.f'mj
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/TEC/ANST C63.19-2007)

DASYS2 Configuration:

Probe: ES3DV3 - SN3205; ConvF(6.12, 6.12, 6.12); Calibrated: 29.04,201 1
Sensor-Surface: 3mm {Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: (4007, 201 1

Phantom: Flat PFhantom 4.901; Type: QDOODP49AA; Serial: 1001

DASYS2 52.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Body Tissue/Pin=250mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: ds=3mm, dy=>3mm, dz=5mm

Reference Value = 52,850 W/m; Power Drift = 0.0065 dB

Peak SAR (extrapolated) = 3.269 W/ikg

SAR(1 g) = 2.2 mW/g; SAR(10 g) = 1,45 mW/g

Maximum value of SAR (measured) = 2.566 mW/g

-2.40

-4.80

-f.20

-3.60

-12.00

0dB =2.570mW/g

Cerificate No: DTS0VE-1045_Sep1i Page 7 of &
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Impedance Measurement Plot for Body TSL

29 Sep 2011 11:91:0F
CHY 511 1UFs 1 49465 &« =4.1465 a SLATT gF TIRB0E 208 MHZ

D&l
Cor
%/_\
!
l'.
i
Hld
CHZ Si11 LOE 5 dE&/REF -2@ dE 11-37.338 JB TER.D20 PR MHz
= ——
_\_\-\"_‘“—\._‘_ . =
— -
Cor -

167 - / . _

Hld

START S52.2P3 020 MHz STOP 950.080 B30 MHz

Carificate Mo: D750V3-1045_Sepi Paga & ol B



TA Technology (Shanghai) Co., Ltd.
Test Report

Report No.: RXA1406-0060SAR Page 293 of 356

ANNEX G: D835V2 Dipole Calibration Certificate

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, 8004 Zurich, Switzarland

(=] Schweizerischar Kalibriardianst
Service suisse d'étalonnage
Sarvizlo svizzera di taralura

S swiss Calibration Service

Accradited by the Swiss Accreditation Sarvica (SAS)
The Swiss Accreditation Service is one of the signatories 1o the EA
Multiiateral Agreement for the recognition of calibration certificates

Becreditation Mo.: SCS 108

Cient  TA-Shanghal (Auden)

Certificate No: D835V 2-4d020_Aug11

CALIBRATION CERTIFICATE

S|

Objest

Calibration procadurals)

Cafibration data:

DB35V2 - 5N: 4dD20

QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

August 26, 2011

Calibration Equipmant used (MATE orilical for caliration)

This calibraton certdicata documants the raceability b national standards, which realize the physical units of measurerments (S1)
The measurements and the uncartainties with confidance probability are geven an the following pages and afe pan of the cerificate

All cadbrations have baan conducted in the ciodad laboratory facdity: environrnent tempemature (22 + 31°C and bumidity < 7%

Meme Function Signaturia
Calibrated by: ot Kagiras Laboratary Technician '
Approwed by Katjia Pokovic Technical Managar

P

Primary Standands 10 # Cef Date (Ceriilicate No.) Secheduled Calibrafion
Fower matar EFM-4424 GA3T480704 D8-0ct-10 (Mo, 217-01586) Qet-11 :
Pawar sensor HP 84814 LIS372aaTES DE-Ot-10 (Mo, 217-09366) -1

Reterance 20 dB Atbaruato EN: 55085 (208 29-Mar-11 (Mo, 21701267 Apr-12

Type-N mismatch combination SM: 50472 / 08327 29-Mar-11 (Mo, 217-01371) Apr-12 .
Relemance Probe ESI0VI S 2205 Z0-Apr-11 (Mo, ES3-3205_April) Apr-12

DAE4 SiN:801 Od-Jul-11 (Mo, DAES-601_Jull 1) Jula12

Sacandary Standards 0 & Chack Dats (in housel Scheguled Chack
Pawear sansar HP 84814 MY41ogaany 18-0ct-02 (in house chack Oot-08) I housa check: Oo-11
RF genaralor A&S SMT-06 100005 0 a6 (in house check Oct-08) In hause check: o1
Network Aralyzer HP 8753E US37 300565 54206 18-0c-01 (in house chack Oct-10) I house check: Oct-11

Issued: Augqust 28, 2011

Certificate No; DE3SY2-408020_Aug11
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Calibration Laboratory of ,\-“-"\";E:?';,, g  Schwelzerischer Kalibrierdienst
Schmid & Partner %Efa IE?' o Semvice suisse détalonnage

Engineering AG o Servizio svizzero di taralura
Zeughaussirasse 43, B004 Zurich, Switzeriand f—,,;‘f’F\?}? S Swiss Calibration Service

Felpalin

Accredited by the Swits Accraditation Service (SAS) Accreditation He.: SCS 108

The Swiss Accreditalion Bervice is one of the signatories lo the EA
Multilateral Agreemeant for the recognition of calibration certliicates

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)

b)

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

IEC 82208-1, "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 (FGCC 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 Systermn 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 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.

Efectrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo 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,

SAH for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result,

Cenificate Mo: DEISVE-4d020_Awgl1 Page 2 of B
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Measurement Conditions
DASY system configuration. as far as nol given on page 1.
DASY Version DASYS W52.6.2
Extrapolation Advanced Exfrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency B35 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 415 .90 mho'm
Measured Head TSL parameters [E20+02) "0 41.126% 0.89 mha'm = B %%
Head TSL temperature change during test 0.6 *C
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Candifian
SAR measurad 250 mW input power 232mW g

SAR for nominal Head TSL paramaters

normalized to 1W

9.34 mW fg + 17.0 % (k=2)

SAR averaged over 10 em” (10 g) of Head TSL

condition

SAR measured

250 mW input power

1.82mW/qg

SAR far nominal Head TSL parameters

narmalized to 1W

6.11 mW /g = 16.5 % (ks2)

Body TSL parameters
The following parameters and caloulalions were applied.
Temperature Permittivity Conductivity
MNominal Body TSL parameters 2.0°C 55,2 0.97 mhovm
Measured Body TSL parameters (220 +02)°C 53426 % 0.99 mha/m + & %
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 measurad 250 mW inpul power 242 mWig

SAR lor nominal Body TSL parameters

normalized 1o 1W

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

SAR averaged over 10 cm” (10 g} of Body TSL

condition

SAR measured

250 mW inpdt power

1.59mW /g

SAR tor nominal Body TSL paramelers

normalized o 1W

6.26 mW /g =165 % (k=2)

Cenificate Mo: DEISV2-40020_Aug11
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Appendix
Antenna Parameters with Head TSL

Impadance, transformad to feed point 52910 -31j0

Feturn Loss -27.7 dB
Antenna Parameters with Body TSL

Impedanca, transformed to feed paint 48,7 i1-54 2

Return Loss -25.1 dB
General Antenna Parameters and Design

Elactrical Delay (one direction) | 1.3091 ns

Aftar lomg term use with 100W radiated powear, only a slight warming of the dipote near the faedpaint can be measured,

Thia dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected fo the

second arm of the dipole. The antenmna |3 therefore shon-circulted for DC-signals.

Mo excassive force must be applied to the dipole arms, because they might bend or the soldered connections near the

feadpoint may be damaged

Additional EUT Data

Manutacturad by

SPEAG

Manufactured on

April 22, 2004

Carificate No: DEIEV2-4d4020_Aug1t
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DASYS Validation Report for Head TSL

Dae: 25.08.201 1

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: DB35V2; Serial: DE35V2 - SN: 4d020
Communication System:; CW: Frequency: 835 MHz
Medium parameters used: [ = 835 MHz; o = 0.89 mho/m; &, =41.1; p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASY S (IEEEMEC/AMNST CA3. 19-2007)

DASYS2 Configuration:
 Probe: ES3DVI - SN3205; ConvF(6.07, 6.07, 6.07): Calibrated:; 29,04.201 |
o Sensor-Surface; Imm (Mechanical Surface Detection)
+  Electromics: DAE4 Sn601; Calibrated: (4072011
#  Phantom: Flat Phantom .90 Type: QDOOOP49AA; Serial: 1001

« DASYS2 52.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 56.930 Vim: Power Drift = 0,03 dB

Peak SAR (extrapalated) = 3421 Wikg

SAR(I g) = 2.32 mW/g; SAR(10 g} = 1.52 mW/g

Maximum value of SAR (measured) = 2. 708 mWiyg

<1ran

1500

0dB =2.710mW/g
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date; 26.08.2011

Test Laboratory; SPEAG, Zunich, Switzerland

DUT: Dipole 835 MHz; Type: DB35SV2; Serial: DE3SVE - SN: 44020

Communication System: CW; Frequency: 835 MHz

Medium parameters used: F = 835 MHz; ¢ = 0.99 mho/m; & = 53.4; p = 1000 kg/m’
Phantom section: Flal Section

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

DASY 52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(6.02, .02, 6.02); Calibrated: 29.04.201 |
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.07.2011

Phantom: Flat Phantom 4.9L; Type: QDODOP49AA: Serial: 1001

DASYS2 52.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 55406 Vim: Power Dvill = 0,02 dB

Peak SAR (extrapolated) = 3.500 Wikg

SAR(] g) = 2.42 mW/g; SAR(10 g) = 1.59 mW/g

Maximum value of SAR (measured) = 2,827 mW/g

1dB = 2. 830mW/g

Cartibcate No: DBISVE-4d020_Augl Page 7of 8
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Impedance Measurement Plot for Body TSL
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ANNEX H: D1750V2 Dipole Calibration Certificate
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Impedance Measurement Plot for Head TSL
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ANNEX I: D1900V2 Dipole Calibration Certificate

Sy,

Calibration Laboratory of

y S Nt Schweizerischer Kalibrierdienst
) :
SChml.ﬂ & F’E‘lﬂl‘lsr m Service suissa d'étalonnage
Engineering AG = L Servizle evizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ﬁﬁf Swiss Calibeation Service

byt

Accrediled by tha Swss Accreditation Service [SAS)
The Swiss Accreditation Service is one of the signalories to the EA
Multilateral Agreemeant fos the recognition of callbration cerlificales

cient  TA-Shanghai (Auden) Certifizate No: D1900V2-5d060_Aug11
|GALIBHATION CERTIFICATE 2 |

D1200V2 - SN: 5d060 {

Aceraditation Mo SCS 108

Cérject

Calibration procedwerais)

QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz

Calibraton date:

August 31, 2011

This cabration cenificale documents the tracesbility to natkonal standands, which realize the phyaical unita of measurements (Sl).
The maasuramants and the Unceanties with confidance procabity are given on the lallewing pages and are part of the cenificate.

Al calibrations have been condustad in the closed labaratory facilty: erimnment lemperaties (22 = 35°C and humidity = 70%,

Primary Standards

Cadibration Equipment used (MATE exiticad for calibration)

1D ¥

Povsr metar EF"M:M-Zh
Power sansor HP B4814A
Raberance 20 dB Attanuatos
Typa-M mismabzh combination
Raferance Probe ESIDVA

GBI7480704
USET2e2783

BM: 55086 (20b)
Sh: 50472 0 DEIZT
5N 3205

Natwork Anatyzer HP BTSIE

Casibrated by:

Approved by:

DAaE4 SN 801
Secondary Standards 0 #

Pt sensor HP B481A MY 41082317
AF generator RAS SMT-06 100005

LIS3T300585 54205

Mama
Dirmc Hiey

Kaga Pokovic

Cal Date {Cenificate Mo

06-0ct-10 (Mo, 217-01286)
06-Ccl=10 (Mo, 217-01266)
29-Mar-11 (Mo 217-01367)
29-Mar-11 (Mo, 217-01371)
29-Apr-11 {Mo. E53-3205_apri1)
O4-Ju-11 (N, DAE4-801_Jd 11}

Check Date {in housa)

Schadutad Calibraton

Oct-11
Ocd=11
Apr-12
Apr-12 E
Apre1g
Jul-12

Scheduled Check

1B-0Ct-02 {in house chesk Oed-0a)
04-Aug-99 (in housa chack Oct-08)
1B-Det-01 {in housa chack Oct-10)

Function

Labieralsry Tachnician

Technical Manager

This Uﬂm?i_:ltll:ll_'l I:-E!'IJFGE‘IB ehall nol b rﬂprﬁdul;a_l;l B’H:_BD‘I in full withowt written approsal of Ihg. Iabaratory,

Cerificate MNo: D1900V2-54060_Aug11

In hause chack: Oci-11
In housae chack: Oct-11
In house chack: Oct-11

Signature

0 Rt

I=sued: Awgust 31, 2011
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Calibration Laboratory of e, Schwelzerischer Kalibrierdienst
Schmid & Partner j%’é g Service sulsse d'étalonnage

Engineering AG g Servizio svizzero di taratura
Zoughausstrassa 43, 8004 Zurieh, Swiltzerland {ﬁ}-" s Swiss Calibration Service

LT

Accratied by the Swiss Accreditation Service (S45) Accraditation Mo.: SCS 108

Tha Swiss Accreditation Service is one of the signalories to the EA
Multilateral Agreement for the recognition of calloration certificates

Glossary:

TEL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
A nat 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 QET),
“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 to the body axis. ’

* [Feed Point Impedance and Return Loss: These parameters are measurad with the dipole
positionad 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
reflectad power. Mo uncertainty reguired.

= Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

*  SAA measured: SAR measured at the stated anlenna 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.

Cerificate No: D1900V2-5d060_Augl Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS W52.6.2

Extrapolation Advanced Extrapolation

Phantom Madular Flat Phamtom

Ealxnn:a 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 Parmittivity Conduetivity

Mominal Head TSL parameters 220°C 40,0 1.40 mho'm

Measured Head TSL parameters [22.0£02)°C WE+E% 1,42 mho'm + § %

Head TSL temperature change during test < 0.5°C e
SAR result with Head TSL

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

SAR measured 250 mW input power 1W02mW, g

SAR for mominal Head TSL parameters normalized to 1W 40.3 mW /g £ 17.0 % (k=2)

Tﬂ averaged over 10 cm’ {10 g) of Head TSL conditian
SAR measurad 250 mW input power 530mW /g
SAR for nominal Head TSL paramaters nomalized to 1W 21.1 mW /g = 16.5 % (k=2)

Body TSL parameters
The following paramelers and calculations were applied.
Temperature Permittivity Conductivity
MNominal Body TSL parameters 22.0°C 53.3 1.52 mhadm
Measured Body TSL parameters {22.020.2)°C 53.0+6% 1.57 mba'm = 6 %
Body TSL temperature change during test =05°C —
SAR result with Body TSL
SAR averaged over 1 em” {1 g) of Body TSL Caondition
SAR measured 250 mW input power 10.6mW/ig

SAR for nominal Body TSL paramaters

normalized to 1W

41T mW g +17.0 % (k=2)

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

condition

SAR measurad

250 mW input power

555mW /g

SAR for nominal Body TSL parameters

normalized o 1W

220 mW [ g = 16.5 % (k=2)

Cerificate No: 01900V2-5d4060_Aug11
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Appendix
Antenna Parameters with Head TSL
Impedance, fransformed to feed point . E2E0+7.5)0
Return Loss - 22.3dB
Antenna Parameters with Body TSL
Impedanca, transformed to feed point 4T3+ 7.0
Return Loss -21.3 dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.194 na

After long lerm use with 100W radiated power, anly a slight warming of the dipala near the feedpaint can be measured.

The dipala is made of standard semirigid coaxial cable, The center conductar of tha feading line s direclly connected to the
second am of the dipole. The antenna is therefore short-circuited for DC-signals.

Mo axcessive force must be applied to the dipole arms, because they might bend or the soldered cennections near the
feedpoint may be damaged,

Additional EUT Data

Manufactured by SPEAG
Manutactured on December 10, 2004

Certificate Ne: D1900V2-5d060_Aug11 Page 4 of &
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DASYS Validation Report for Head TSL

Date: 30082011

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: DI%00Y2; Serial: D1900V2 - SN: Sd0ad

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: f= 1900 MHz; o = 1.42 mho/m; £, = 39.5: p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASY S (IEEREIEC/ANSI CA3.19-2007)

DASY32 Configuration:

Probe: ES3DWV3 - SN3205; ConvF(5.01, 5.01, 5.01); Calibrated: 29.04,2011
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.07.2011

Phantom: Flat Phantom 5.0 (front); Type: QDODOPS0AA; Serial; 1001

DASYS2 52.6,2(482) SEMCAD X 14.4.5{3634)

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

Refercnce Value = 97,636 Vim; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 18.535 Wikg

SAR(] g) = 10.2 mW/g; SAR{10 g} = 5.3 mW/g

Maximum value of SAR (measured) = 12.600 mW/g

F0.00

0dB = 12.600mW/g

Certificate No: D1900V2-5d060_Aug11 FPage 5 of &
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Impedance Measurement Plot for Head TSL

Cedificate Mo: D1900V2-5d060_Aug11
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DASYS Validation Report for Body TSL
Date: 31.08.2011

Test Labhoratory: SPEAG, Zurich, Switzerland

DUT: Dipode 1900 MHz: Type: D190V 2: Serial: D1900V2 - SN: Sd06i
Communication System: CW; Frequency: 1900 MHz
Medium parameters used: = 1900 MHz; o = 1.57 mho/m; &= 53.9; p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASYS ([EEEAEC/ANST Co3.19-2007)

DASYS2 Configuration:
+  Probe: ESIDVI - SN3205; ConvFi(4.62, 4.62, 4.62); Calibrated: 29.04.2011
= Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn60 ; Calibrated: 04.07.2011
= Phantom: Flal Phantom 5.0 (hack): Type: QDOODPS0OAA; Serial: 1002

= DASYS5252.6.2(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=3mm

Reference Value = 96.435 Vim; Power Drift = -0.0099 dB

Peak SAR {extrapolated) = 18.663 Wikg

SAR(1 g) = 10.6 mW/g; SAR(10 g) = 5.55 mW/g

Maximum value of SAR {measured) = 13.397 mW/g

-1.00

-8.00
(X
1680

-l

0 dB = 13.400mW/g
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Impedance Measurement Plot for Body TSL

EHI] 541 1 LFs 3 4T3

g *

g
16

Hld

CHZ

7.3434 0 GES.38 pH

2r=21.736 dB

Bgra2: ez
1 968800 808 MHZ

3 Aug 2Ed1

1 3088.888 B3R AHz

| | |
3 _—1—-.._—__-‘- i ! - 4 A 4 R T = _d:
" _H-\-H_-“'"'\-._\_\_\_ | = — = :_=,...--*'L"':-FF_ 1 :
i é =~ |
P | I
..... Il e b 4 —
ey | | |
fEa | } 4 } - |
! — & !
|
Hid = T 1 ' P | —
S —y m— . | —
START | TARLGBOA RBA HHz STOF 2 100,000 BBD MHz
Ceertificate No: 01900V2-50060_Aug11 Page B of B



TA Technology (Shanghai) Co., Ltd.

Test Report

Report No.: RXA1406-0060SAR Page 317 of 356

ANNEX J: D2450V2 Dipole Calibration Certificate

Calibration Laboratory of

(Rl k] R
v s
i ,

. SN, SIS g™ Schweizerischer Kalibrierdienst
Schmid & Partner iﬁi g Service suisse d'étalonnage
Enginaaring AG et Sarvizio svizzers ol taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland = /ﬁ“f s Swiss Calibration Service

Accraditad by the Swiss Accreditation Sarvica (SAS)
The Swiss Accreditation Service ks one of the signatories to the EA
Multilnteral Agreemaent for the recognition of calibration cerlificales

CALIBRATION CERTIFICATE

Otgact D2450V2 - SMN: 786

Accreditation No: SCS 108

Client

Certificate No: D2450V2-786_Augii

QA CAL-05.v8 ]
Calibration procedure for dipole validation kits above 700 MHz

Callbration procedurs(s)

Calitwation datn:

August 28, 2011

This calibration certificate documents the frecesbility to natione standands, which realize the physical units of maasuramants (51,
The massuremants ard he undedainbes with confidance probabiity are given on the lallowing peges and are part of the codificass

All calibrations have been conducted in 1he closed labaralory facilty: evwimanment termparaturg (22 = 39°C and humidty < T0%.

Cedbration Equipment usad (METE cntical for calibration)

Mame Function Slgranes
Calibrated by Dimce Higy Laboratory Technician @m
Appeoved by: Katja Pokovie Tachnical Manager

This calbration cerificate shall not be mpreduced except in full without wiilten approval of the laboratory

Cerificate Mo: D2450Y2-T86_Augt

Primary Standards D¥ Cal Date {Cartificate No.) Scheduled Calibrason
Paowar matar EPM-44248 GREATAM0T 04 O6-0ck-10 (Mo, 217-01288) Cei-11

Pover sansor HP 846814 US3T29E7aa -0l 10 (Mo, 21501 266) Oct-11

Relerance 20 dB Altenuaior BN: 55086 (20b) 29-Mar-11 (Mo, 217-01 367) Apr12

Type-M mismaich combinalion SN: B0GT 2/ 0BT 29-Mar-11 (No. 217-01371) Apr-12 .
Rederance Proba ES30V3 SM: 3205 F9-Ape-11 (Mo, ES33205_Age11) Apr-12

CAE4 SN & Od-dul-11 {Ma. DAE4-601 _Julii) dul2

Hecondary Standards oW Chack Data fin house) Schadulad Check
Power sansor HP B4814 MY41082317 18-0ct-02 (o house chack Dot-08) In house check: Oat-11
AF genarator RES SMT-06 100005 O4-Aug-53 [in house check Cot-08) In house check: Oat-11
heatwork Analyrar HP BTE3E LIS37300585 54208 18-0ct-01 [ house chack Oct-10) In housa check: Dat-11
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Calibration Laboratory of ;Q“’“\":'_':",'f""'/,, Schwaizerlscher Kalibriardienst
Schmid & Partner ihh““-—fe fﬁ?i Sarvica sulsse d'éalonnage
Engineering AG come e Servizio svizzero di taratura
Zpughausstrasse 43, 8004 Zurich, Switzerland ﬁ":-r.ﬁ.-f Swias Calibration Service
Accredited by The Swiss Accreditation Sarvice (SAS) Accreditation Ho.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Muliilateral Agreemant for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.z
NIA 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 Techniguas”, 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 ta 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 G (Edition 01-01) to Bulletin 65

Additional Documentation:
d} DASY4/S 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 to the body axis, :

» Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positionad under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retum Loss ensures low
reflected power. Mo uncertainty reqguired.

= Flectrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo 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.

Cerficate No: D2450V2-786_Augi1 Paga2 ol 8
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Measurement Conditions
DASY system configuration, as far as not

iven an page 1

DASY Verslon DASYS vs2g.2

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipola Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz = 5 mm

Frequency 2450 MHz + 1 MHz
Head TSL parameters

The following paramelers and calculations were applied,
Temperature Parmittivity Conductivity

Nominal Head TSL parameters 220°C 39.2 1.80 mha'‘m

Measured Head TSL parameters (22.0 0.2} °C HMd+r6% 1.85 mhoim = 6 %

Head TSL temperature change during test =0.5°C TR -
SAR result with Head TSL

SAR averaged over 1 em’ (1 g) of Head TSL Condition

SAR measured 250 mW Input power 1B7mW. g

SAR for nominal Head TSL parametars

nomalized o 1W

53,8 mW /g = 17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Head T5SL condition

SAR measured

250 mW input power

641 mW /g

SAR for nominal Head TSL parametars

normnalized o 1W

25.4 mW /g = 16.5 % [k=2)

Body TSL parameters
The following parameters and calculations weare applied.
Temperature Parmittivity Conductivity
Nominal Body TSL parameaters 220°C 52.7 1.95 mhaim
Measured Body TSL parameters (22.0 £0.2) "C 518+6% 2.02 mho'm + 6 %
Body TSL temperature change during test < 0.5°C Ree
SAR result with Body TSL
SAR averaged over 1 cm” (1 g} of Body TSL Cendition

SAR measured

250 mW Input power

122mW /g

SAR for nominal Body TSL paramatars

nomalized to 1W

51.7 mW /g £ 17.0 % (k=)

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

SAR measured

250 MW input power

610mW /g

SAR for nominal Body TSL parameters

nomalized fo 1%

242 mW /g £ 16.5 % (k=2)

Certificate Mo: D2450V2-Ta8_Aug11
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Appendix
Antenna Parameters with Head TSL
Impedanca, transformead to feed point a5 550 (k2.4 |12
Return Loss -25.5dB
Antenna Parameters with Body TSL
Impedance, transfermed 1o feed point 50.4 {2+ 3.5
Retum Loss -29.0dB

General Antenna Parameters and Design

| Elecirical Delay {one direction) 1.154 ns _|

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

The dipale is made of standard semingid coaxial cable. The center conductor of the feeding line is direcily connectad to the
second am of the dipole, The amtenna is therefore shor-circuited for DC-signals.

Mo excessive force must ba applied to the dipole arms, because they might bend or the soldered connections near the
leadpoint may be damaged

Additional EUT Data

Manulactured by SPEAG
Manufactured an May 08, 2005
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DASYS Validation Report for Head TSL

Dage: 29.08.2011
Test Laboratory: SPEAG, Zurich, Switrerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 786

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: { = 2450 MHz: o = 1.85 mho/m; £ = 38.4; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEENEC/ANST C63,19-2007)

DASYS2 Conliguration:
=  Probe: ES3DV3 - SN3205; ConvFi(4.43, 4.45, 4.45): Calibrated: 29.04.201 1
»  Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: IDAE4 Sn601; Calibrated: 04.07.201 1
= Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOA A Serial: 1001

« DASYS2 52.6.2(482); SEMCAD X 14.4,5(3634)

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 = 101.5 V/m; Power Drift = 0.06 dB

Peak SAR {extrapolated) = 28.303 Wikg

SAR(] g) = 13.7 mW/g; SAR(10 g) = 6.41 mW/g

Maximum value of SAR (measured) = 17,561 mW/g

Taan

.o

24,00

0 dB = 17.560mW/g

Cerilicate Mo: D2450V2-T88_Augi1 Page 54 B
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 29.08.201 1

Test Laboratory: SPEAG, Zurich, Swilzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 786

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: [ = 2450 MHz. o = 2.02 mbo/m; £ = 51.8; p = 1000 k;_y'm‘
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/AEC/ANST C63.19-2007)

DASYS2 Configuration:

Probe: ES3DW3 - SN3205: ConvFi4.26, 4.24, 4.26); Calibrated: 29.04.201 1
Sensor-Surface: Imm {Mechanical Surface Detection)

Electronics: DAE4 Snéil ; Calibrated: 04.07.201

Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002

DASYS2 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 = 96,118 Vim: Power Drift = 0.0072 dB

Peak SAR (extrapolated) = 27.129 W/kg

SAR(1 g) = 13.2 mW/g; SAR(I0 g} = 6.1 mW/g

Maximum value of SAR (measured) = 17,387 mW/g

a8

460

19.79

-2

(}dB = 17.390mW/a

Cartificate No: D245002-TEG_Augi1 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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ANNEX K: D2600V2 Dipole Calibration Certificate

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasss 43, 8004 Zurlch, Switzerland

Schwelzeriacher Kalibrierdienst
Service sulsse d'étalonnage
Servizie svizzero di taratura
Swise Calibration Service

Accraditad by the Bwiss Acerediation Servica (SAS) Accraditation No.r SCS 108

The Swiss Accreditation Service |2 one ol the signatories to the EA
Muititateral Agreement for the recognition of calibration certificales

cient  TMIC Beijing Cartficatn o; D2600V2-1012_May12

|CALIBRATION CERTIFICATE

Ohysct D2600V2 - SN: 1012

Calibration prozadurads) QA CAL-05.vE

Calibration procedure for dipole validation kits above 700 MHz

| Calibration date May 02, 2012

Thia calibeation cerfificats documants the fraceatsity to national standards, which realize the physical units of meeauremants {51},

| This calibration cerificata shall not be repraduced gxcept in il without wiitlen apprewvst of the Eboratary,

Thae maasuramants and 1he uncartaintiss wih confidence probabilily are given on the foliowing pages and are part of the carificata

Al calibrations have baen conducted in the closad bboratory facility: environmend temperature (22 + 3°C and humidily < T0%.

Callrabon Equipmeanl usad (MATE crtical far calibration)

Prirniry Standands o & Cal Date (Cantificate Mo _Scheduled Calibration

Possar metar EPR-S224 GEITLROTOL DE-0c-17 (Mo 217-01451) Oot-12

Power sensor HP 84814 US3T2892763 DE-Oct-11 (Mo 217-01451) o132

Reterence 20 d8 Attanuahor EN: B05E (20k) ET-Mar-12 (Mo, 217-01530) Apr-13

Typa-N mismatch combinaton BN B47. 2 1 0BE27 2F-har-12 {No. 21 7-01533) Apr-13

Refarence Probe ES30DVE B, 3205 FH-Deo-11 (Mo ES3-3205_Dec11) Dec2

DAaE4 Sh: B0 Da-Jul-11 (Mo, DAE4-821 _Jul11) dul-12

Secondary Standards 1D W Check Date {in houssa) Scheduled Chack

Power gansar HF B4BTA My4 1T 18-Ct-02 (i house check Oct-11) In house check: Oot-13

FF generatar RES SMT-06 100005 O-Aug-28 {in house chack Oct-11) In housa check: Oot-13

Mebwork Anstyzar HPF BFS3E LIS3V330505 54206 18-061-07 {in houge check Ocl-11) In house check: Oo-12
Mama Funchan Signatuine

Calibrated by Isman El-Masun Laboratory Technician C 3 :z

Apprved by: Katia Pokowic Technical Managar m

Issuad: May 2, 2012

Cerificate No: DEGOOVE-1012_Mayi2 Page 1 of 8
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Calibration Laboratory of i,

Schmid & Partner %

Schweizarizcher Kalibrierdiensl
Service sulsse d'étalonnage

s
c
s

Engineering AG L] Servizio svizzero di taralurs
Zeughausstrassa 43, 8004 Zurich, Switzeriand 'f:/,ﬁ}? Swiss Calibration Service
il Lute?
Aneredited by the Swiss Accreditation Sandce (SAS) Accreditation Ho.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agresmant for the recognition of calibration certifloates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x v,z
NS nct applicable or not measured

Calibration is Performed Accerding to the Following Standards:

a)

b)

c)

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 Technigues”, December 2003

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/S 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 fiat 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
measuremant 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.
Mo uncertainty required.

SAR measured: SAR measurad 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 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%.

Cariticate Mo: D2E00VE-1012_May12 Page 2 ot 8
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Measurement Conditions

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

DASY Version DASYS V52.8.1
Extrapolation Advanced Extrapolation
Phantom Medular Flat Phantom
Distance Dipole Center - TSL 10 mem with Spacer
Zoom Scan Resolution oy, dy, dz =5 mm
Frequency 2600 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations werea applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 38.0 1.96 mbsom
Measured Head TSL parameters {22002 "C 351 +6 % 1.98 mha'm £ & %
Head TSL temperature change during test =0.5°C R
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Conditicn
SAR measured 250 mW input power 14.3mW /g
SAHA for nominal Head TSL parameters normalized 1o 1W 57.0 mW /g £ 17.0 % (k=2)
SAR averaged over T0.cm” (10 g) of Head TSL conditicn
S5AH measurad 250 mW input power 6.3 mW /g
SAR for nominal Head TSL parameters normalized to 1W 25.5 mW /g £ 16.5 % (k=2)
Body TSL parameters
The foliowing parameters and calculations were applied.
Temperature Permittivity Conductivity
MNominal Body TSL parameters 22.0°C 52.5 2.18 mha'm
Measured Body TSL parameters (22.0£0.2) "G 521 +8 % 2.16 mhoim = 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 Caondition
SAR measured 250 mW input power 1I38mW /g
SAR for nominal Body TSL parameters nomalized to 1W 543 mW /g £17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL canditicn
SAR measured 250 mW Inpul power 6.00mwW /g
SAR for nominal Body TSL parametars narmalized to 1W 243 mW / g = 16.5 % (k=2)

Certificate Mo DREOOV2-1012_May12

Page 3 ol 8




TA Technology (Shanghai) Co., Ltd.

Test Report
Report No.: RXA1406-0060SAR Page 328 of 356

Appendix

Antenna Parameters with Head TSL
Impedance, transformad to fead point 48060 -51]12
Return Loss = 25.0dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4506 - 3.7
Retum Loss -23.6d8

General Antenna Parameters and Design

|_Elec=r'vcﬁl Delay {one direction) 1153 ns

After long term usa with 100W radiated power, only a slight warming of the'dipole near the fesdpoint can be measurad.

The dipole s made of standard semirgid coaxial cable. The center conductor of the feeding line is directly connected to the
second amm of the dipole. The antenna is theretore shor-circuited tor DC-signals. On samea of tha dipolas, small and caps
ane added to the dipole arms in order to improve matching when loaded according to the position as explained in the
“Measurement Condiions” paragraph. The SAR data are not alfected by this change. The overall dipoba langth ks still
acconding to the Siandard.

Mo excessive force must be applied o the dipole arms, bacause they might bend or the soldered connecticns near the
feedpoint may ba damagsad.

Additional EUT Data

Manufactured by SPEAG
Manufactured on Ccteber 30, 2007

Cearificate Ma; D2600W2-1012_May12 Page 4 ol 8
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DASYS Validation Report for Head TSL
Dare: (02.05,2012

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1012
Communication System: CW; Frequency: 2600 MHz
Medium parameters used: = 2600 MHz; o = 1.98 mho/m; & = 39.1; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASY S (IEEENECIANST C63.19-2007)
DASYS2 Configuration:

= Probe: ES3DV3 - SN3205; ConvF(4.39, 4.39, 4.39); Calibrated: 30.12.2011;

«  Sensor-Surface: 3mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 04.07.2011

« Phantom: Flat Phantom 3.0 (front); Type: QDOOOPS0AA; Serial: 1001

«  DASYS2 32.8.1(838); SEMCAD X 14.6.5(6469)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7Tx7x7)yCube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 101.7 ¥V/m; Power Dnft = (.05 dB

Peak SAR (extrapolated) = 30,026 mW/g

SAR(] g) = 14.3 mW/g; SAR(1D g) = 6.39 mW/g

Maximum value of SAR (measured) = 18.7 mW/g

dB

-5.20

-10.40
-15.60
-20.80

-26.00

(0dB =187 mW/z = 2544 dB mW/z

Conlificate Mo: D2B00VE-1012_May12 Page 5 of 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Date:; (¥2.05.2012

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1012
Communication System: CW; Frequency: 2600 MHz :
Medium parameters used: f= 2600 MHz; o=2.16 mho/m; g, = 52.1; p = 1000 kg/m”
Phantom section: Flat Section
Measurement Standard: DASY S (IEEE/AEC/ANS] CH3.19-2007)
PASYS52 Configuration:

«  Probe: ES3DV3 - SN3205; ConvEi4.16, 4.16, 4.16); Calibrated: 30.12.2011;

«  Sensor-Surface; Imm (Mechanical Surface Detection)

+« Electromes; DAE4 Sn601; Calibrated: Q4072011

« Phantom: Flat Phantom 5.0 (back); Type: QDODOP31AA; Serial: 1002

« DASYS2 52.8.1{838); SEMCAD X 14.6.3(6409)

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 = 95978 Vim: Power Drift = 0.01 dB

Peak SAR (extrapolated) = 28.165 mW/g

SAR(] g) = 13.6 mW/g: SAR(10 g) = 6.09 mW/g

Maximum value of SAR (measured) = 18.1 mW/g

-5.20
~110.40
-15.60

-20.80

-26.00

0dB =181 mW/g=25.15dB mW/g
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Impedance Measurement Plot for Body TSL
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