Calibration Laboratory of o
Schmid & Partner

¥y
( =
1 1

Engineering AG 5 S
Zeughausstrasse 43, 8004 Zurich, Swizerland 'ﬁ
T T

Accradited by the Swiss Accreditation Servica (SAS)
The Swiss Accreditation Service |s one of the signatories to the Ef
Multifateral Agresment for the recognition of calibration certificates

Schweizerischer Kalibrierdienst
Serviee suisgse d'dalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditstion No.: SCS 108

ot Huawel(Audem)

Obgect

Calibration procedurss)

Calibration date.

Calibration Equipment used (MATE critical for cakbiation)

This calibration cerdificate documents the traceability to national standards, which reafize the physicsl urits of measursments (S1),
The measurements and the uncertaintas with conlidencs probahility are given on the fofkwing pages and are par of the cerlificate.

All calibrations hawve been condusted in the dosed laboratory facility: envircnment temperature (22 + 3)°C and humidity = 70%,

Appraved by:

Primary Standands o # Cal Date (Certificate Mo ) Scheduled Caliaraton

Power metar EPM-4424 GEITAROTO4 CE-Oct-10 (Mo, 217-01266) Qct-11

Powar sarmor HP 84814 UE37anaras 6-0ct-10 (Mo, 217-01266) Cet-114

Referance 20 dB Atenuatsy SN: S50BE (20b) 20-Mar-11 (Mo, 217-01367) Apr-12

Type-N mismateh combination SN S047 .2 (K327 28:-Mar-11 (Mo, 217-01371) Apr-12

Felerance Probe ES30MA Sh: 3205 29-Apr-11 (Mo, ES3-3205_Agri1) Apr-12

DAES SN: 601 04-Jul-11 (Mo DAE4-601_Jul11) Jul-12

Secondary Standards 10 # Check Date (in house) Scheduled Check

Power sensar HF S481A MY 41092317 15-Ct-02 {in houss check Cet-08) In house check: Got-11

AF genarator RS SMT-06 100005 04-Aug-99 {in house check Dol -08) In house check: Oct-11

Metwork Analyzer HP BTA3E US37300585 54206  13-Oct-01 {in house check Oct-10) In houss eheck: Oot-11
Mame Function Sigratura

Calibratad by : o ol

This calibeation cartificata shall nat be reproduced excapt in full without written approval of the laboratory,

Issued: Sepbember 189, 2011

Centificate Ne: D750V3-1044_Sap11

Paga1of 8




Calibration Laboratory of O,

! SN S Schwelzerischer Kalibrierdiensi
Schmid & Partner iﬁé c Service sulsse d'étalonnage
Engineering AG T— % Servizio svizzero di laratura
Zeughausstrasse 43, 8004 Zurich, Switzerland .“-‘:-‘."’:F\:\'\‘bf S Swiss Calibration Service
o l?
Accredited by the Swiss Accredilation Servics (SAS) Accreditation No.: SCS 108

The Swiss Acereditation Service is one of the signatories ta the EA
Multitateral Agreement for the recognitien of calibration cerlificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 200 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 Condifions: 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 Retumn Loss: These parameters are measured with the dipole
positicned 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 paint.
No uncertainty required.

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

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

s S5AH for nominal TSL paramelers: The measured TSL paramelers are used to calculate the
nominal SAR result.
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Measurement Conditions

DASY syslem confiquration, as tar as not Qiven on page 1.

DASY Version DASYS VB2.6.2

Extrapolation Advanced Extrapalation

Phantam Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Aesalution dx, dy, dz = 5 mm

Frequency 750 MHz = 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°*C 41.3 C.89 mhaim

Measured Head TSL parameters (220021 °C 423 =6 % 0.92 mho'm £ 6§ %

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

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

SAR measured 250 mW input power 215mW /g

SAR for nominal Head TSL parameters normalizad to 1W B.40 mW /g £ 17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Head TEL

condition

SAR measured

260 mW inpul powar

140 mW /g

SAH for nominal Head TSL parameters

normalized to 1W

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

Body TSL parameters

The following parametars and calculations wers applied.

Temperature Permittivity Conductivity —l
Neminal Body TSL parameters 220°C 55.5 0.86 mhao/m
Measured Body TSL parameters (220 +10.2) °C 55626% 0.96 mhaim + 5 %
Body TSL temperature change during tesi <05°C e -
SAR result with Body TSL
SAR averaged over 1 em® (1 g} of Body TSL Condition
SAR measured 250 mW input power 220mW /g
SAR for nominal Body TSL parameters normmalizad to 1W B.BO mW ! g = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 260 mW input power 146 mvy /g

BAR for nominal Bedy TSL parametars

normalized o 13

584 mW | g £ 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL

Impadance, transformed to feed paint 25046 -0.2 12
Ratum Loss - 265 dB
Antenna Parameters with Body TSL
Impedance, transformed to feed point S050R-3.00 _I
Return Loss - 30.4 dB |
General Antenna Parameters and Design
I Elsctrical Delay {one direction) 1.038 ns

After long term use with 100W radiated power, anly a slight warming of the dipole near tha feadpoint can be measurad,

The: dipole |s made of standard semirigld coaxial cable. The center
second arm of the dipole. The antenna is merefore short-circuited f
Nao excessive force must be applied to the dipole arms, because they might bend or the soldered cannactions near the

feedpaint may be damaned.

Additional EUT Data

conductor of the feeding line is directly cornacted to the
or DC-signals,

| Manufactured by

' Manutactured on

SPEAG

September 02, 2011
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DASYS5 Validation Report for Head TSL
Date: 16.09:2011
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 750 MHz: Type: D750V3; Serial: D750V3 - SN: 1044

Communication System: CW: Frequency: 750 MHz

Medium parameters used: f = 750 MHz; & = 0.92 mho/m; &, = 42.3: p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANSI Ca3.19-2007)

DASY52 Configuration:
* Probe: ES3DV3 - SN3205; ConvF(6.33, 6.33. 6,33 ): Calibrated: 29.04.201 |
* Sensor-Surface: 3mm (Mechanical Surface Detection)
*  Electronics: DAE4 Sn60)1; Calibrated: 04.07.2011
= Phantom: Flat Phantom 4.91.: Type: QDODOPI9AA: Serial: 100]
* DASYS2 52.6.2(482); SEMCAD X 14.4.503634)

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

Reference Value = 53.561 V/m: Power Drift = 0.02 dR

Peak SAR (extrapolated) = 3.271 Wikg

SAR(I g) = 2.15 mW/g; SAR(10 g)= L4 mW/y

Maximum value of SAR (measured) = 2,524 mW/g

df

-12.00

-15.08

0dB =2.520mW/g
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Impedance Measurement Plot for Head TSL
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DASYs Validation Report for Body TSL

Date: 16.09.2011
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipale 750 MHz; Type: DTS0V3; Serial: D750V3 - SN 1044
Communication System: CW: Frequency: 750 M,
Medium parameters used: f =750 MHz; g = 0.96 mho/m: ¢, = 55.6; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DAE‘:’.’?(IFEEHECIANS# C63.19-2007;
DASYS2 Conf iguration:
* Probe: ES3DV3 . SN3205- ConvEFi6.]12. 6.12, 6.12): Calibrated- 2904 200 |
*  Sensor-Surface- 3mm (Mechanicy) Surface Detection)
* Electronics: DAE4 Sn601; Calibrateg: Q4.07.201 )
* Phantom: Flat Phaniom 4.9L; Type: QDODOP4OAA; Serial: 1001

* DASYs2 32.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Body TissuefPin:ESGmW, d=15Smm/Zoom Scan (7X7x7)/Cube 0:
Measurement grid: dx=5mm, dy=Smm, dz=5mm

Reference Valye = 53 ¢ 14T Vim; Power Drift = 0.0078 dB

Peak SAR (extrapolated) — 3.286 Wikg

SAR(1 g =22 mWig; SAR(10 g) = 1.46 mWrg

Maximum valye of SAR | measured) = 2,573 mW/s

VR
4,810

=1k.00

0.dB = 2.570mW/g

_———_———_______
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Impedance Measurement Plot for Body TSL
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Justification of the extended calibration of Dipole D750V3 SN: 1044

Referred to 450824 D02 Dipole SAR Validation Verification v01, Published on Nov 17 2009,

Otherwise, according to the IEEE Standard 1528a-2005 recommended annual calibration is

expected, when happened as below the following:

1) When the most recent return-loss, measured at least annually, deviates by more than 20% from
the previous measurement (i.e. 0.2 of the dB value) or not meeting the required -20 dB return-loss
specification;

2) When the most recent measurement of the real or imaginary parts of the impedance, measured
at least annually, deviates by more than 5 Q from the previous measurement.

Dipole750 Head TST Target Value Measured Value Difference
Impedance transformed to feed point | 55.0Q-0.2jQ 53.3Q+2.55jQ R=-1.7Q, X=2.75Q
Return Loss - 26.5dB -23.82dB 10.1%
Dipole750 Body TST Target Value Measured Value Difference
Impedance transformed to feed point | 50.5Q-3.0jQ 48.050Q+0.98jQ R=-2.45Q, X=3.98Q
Return Loss -30.4dB -30.6dB -0.66%
Measure Data 2011-09-16 2012-09-13 --
Impedance Test-Head Return Loss Test-Head

1 Ackive ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr Skate

1 Active ChfTrace | 2 Response 3 Stimulus 4 MkrfAnalysis 5 Instr State
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