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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausslrasse 43, 8004 Zurich, Swilzerland

Schwelzerischer Kalibrierdienst
Service suisse d'élalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditalion 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

ciet  Huawei (Auden) Certificate No: }835V2-4d126_Nov11

CALIBRATION CERTIFICATE

Obiject DB35V2 - SN: 4d126

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

Calibration date: November 07, 2011

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (S1).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the cerlilicate.

Al calibrations have been conducted in the closed laboratory facility: environment temperature (22  3)°C and humidily < 70%.

Calibration Equipment used (M&TE critical for calibralion)

Primary Standards ID # Cal Date (Certificate No.) Scheduled Calibration

Power meter EPM-4424 GB37480704 05-0ct-11 (No. 217-01451) Oct-12

Power sensor HP 8481A US37292783 05-Oct-11 (No. 217-01451) Oct-12

Reference 20 dB Altenuator SN: 5086 (20g) 29-Mar-11 (No. 217-01368) Apr-12

Type-N mismatch combination SN: 5047.2 / 06327 29-Mar-11 (No. 217-01371) Apr-12

Reference Probe ES3DV3 SN: 3205 29-Apr-11 (No. ES3-3205_Aprif) Apr-12

DAE4 SN: 601 04-Jul-11 (No. DAE4-601_Jul11) Jul-12

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

Power sensor HP 8481A MY41092317 18-0ct-02 (in house check Oct-11) In house check: Oct-13

RF generalor R&S SMT-06 100005 04-Aug-99 (in house check Oct-11) In house check: Oct-13

Metwork Analyzer HP 8753E US37390585 S4206 18-0cl-01 (in house check Ocl-11) In house check: Oct-12
Name Function Signature

Calibrated by: Dimee lliey Laboratory Technician A’) m

Approved by: | Kali§ Pokovic Technical Manager ' ‘.;:_-_',.‘f-)"'-_. /__é':')/:

(.- =y

Issued: November 7, 2011
This calibration certificate shall not be reproduced except in full without wrilten approval of Ihe laboratory.
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Calibration Laboratory of S,

' -i\\,\_\:/_//”? Schweizerischer Kalibrierdienst
Schmid & Partner im Service sulsse d'élalonnage
Engineering AG N Servizio svizzero di taratura
Zeughausslrasse 43, 8004 Zurich, Swilzerland 1/,,/’//3‘\\\@ Swiss Calibration Service
Tl Y
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

¢) 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:

e Measurement Conditions: Further details are available from the Validation Report at the end

of the certificate. All figures stated in the cettificate are valid at the frequency indicated.

o 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.

e 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.

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

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

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

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

Cerlificate No: D835V2-4d126_Nov11 Page 2 of 8




Measurement Conditions
DASY system configuration, as far as not g

iven on page 1.

DASY Version DASYS V52.6.2

Extrapolation Advanced Exlrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5mm

Frequency 835 MHz = 1 MHz
Head TSL parameters

The following paramelers and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 41.5 0.90 mho/m

Measured Head TSL parameters (22.0 £ 0.2) °C 414 6% 0.90 mho/m + 6 %

Head TSL temperature change during test <05°C
SAR result with Head TSL

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

SAR measured 250 mW input power 235mW/g

SAR for nominal Head TSL parameters

normalized to 1W

'9.40 mW /g  17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Hea

d TSL condition

SAR measured

250 mW input power

1.54 MW /g

SAR for nominal Head TSL parameters

normalized to 1W

6.16 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 55.2 0.97 mho/m
Measured Body TSL parameters (22.0 +0.2) °C 53.3+6 % 0.99 mho/m + 6 %
Body TSL temperature change during test <05°C
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 244mW /g

SAR for nominal Body TSL paramelers

normalized to 1W

9.64 mW / g  17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of B

ody TSL condition

SAR measured

250 mW input power

1.60mW /g

SAR for nominal Body TSL parameters

normalized to 1TW

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

Certiicate No: D835V2-4d126_Novi1

Page 30of 8




Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5220-24jQ
Return Loss -30.0dB

Antenna Parameters with Body TSL

Impedance, transformed to fead point 4780 -44jQ
Return Loss -25.9dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.396 ns l

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 direclly 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 29, 2010
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DASYS5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d126

Communication System: CW; Frequency: 835 MHz

Medium parameters used: [ = 835 MHz; o = 0.9 mho/m; &, = 41.4;5 p = 1000 kg/m“
Phantom section: Flat Section

Measurement Standard: DASYS (IBEE/IEC/ANSIT C63.19-2007)

DASYS52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(6.07, 6.07, 6.07); Calibrated: 29.04.2011
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.07.2011

Phantom: Flat Phantom 4.91; Type: QDOO0OP49AA; Serial: 1001

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

Date: 07.11.2011

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 56.917 V/m; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 3.458 W/kg

SAR(1 g) = 2.35 mW/g; SAR(10 g) = 1.54 mW/g
Maximum value of SAR (measured) = 2.738 mW/g

-6.00

-12.00

15,00

0dB =2.740mW/g
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d126

Communication System: CW; Frequency: 835 MHz

Medium parameters used: [ = 835 MHz; ¢ = 0.99 mho/m; ¢, = 53.3; p = 1000 keg/m®

Phantom section; Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(6.02, 6.02, 6.02); Calibrated: 29.04.2011
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.07.2011

Phantom: Flat Phantom 4.9L; Type: QDOO0P49AA; Serial: 1001

DASYS52 52.6.2(482); SEMCAD X 14.4.5(3634)

Date: 07.11.2011

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 = 55.361 V/m; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 3.522 W/kg

SAR(1 g) = 2.44 mW/g; SAR(10 g) = 1.6 mW/g
Maximum value of SAR (measured) = 2.822 mW/g

-1.20

-12,00

0dB =2.820mW/g
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Impedance Measurement Plot for Body TSL

? Mov 2014 10:04325
[CH] =11 10 Fs 1: 47,807 & ~4.4492 ¢ 42,840 pF B35,008 060 HHz
- i

Del ‘_-" : 3 \ \ . A\

Cor

fiv \
187 \

Hld

CHZ s11  LOG 5 dB/REF -20 dB

fiv
169 1 " 1

Hld p——p———atf—t"

-{-— N —

START E35.000 0006 HHz ' ‘ STOF 1 100,000 800 HHz

Cerlificate No: D835V2-4d126_Novii Page 8 of 8




Calibration Laboratory of
Schmid & Pariner
Engineering AG

Leughavsstrsse 43, A004 Zutlch, Swilzeriand

5 Schwelzoriseher Kallbiierdienst

C Eervice sulsgs d'étalonnage
Servizio avizzero dl taratura

S swiss Callbration Service

Acgredited by the Swiss Ascreditation Servico (SAS)
The Swiss Accreditation Service Is one of the slgnatories to the EA
Multitateral Agreamant for the recegnition of ealibration cerliticates

Huawel (Auden)
[CALIBRATION CERTIFICATE

Accraditation No.; SCS 108

Client

Centiflcate No: D1900V2.5d 143_Sepi

h

Orgest

D1900V2 - SN: 5d143

Cathralion procedurols)

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

Calibralian dato:

‘September 26, 2011

This calibrahon cenitieats decuments (o tiaceabibly t national standasds, wheh realizg the priysical unts of measuemants 1581).
The moasuraments and he wiceraloties with cenfidence probatity are givan on the fellovdng pagus and are par of the corifioans.

All catibzations have boen conducted in the elosed lahoratory facility. eomarenmant tlemparaiure (22 £ 3)°C and mimid ly = 70,

Galitration Equpmont used (METE eritical o catibration)

vilhout vaitten approval of the fabaratory.

PrimayStardards  |ip L CalDate [Corlcato Mo) N Schedwad Calibration -
Povar melar EPM-442A GRATAROZOY 050810 (Mo 217.01206) Ger

Fywer sensor HP 84814 Usar2g2ia3 06050 (Mo, 217-01266) Qo1

Aatorence 20 dB Allenuator SN. 550685 (20) 20-Mar-11 (No. 217 01357) Apr-12

Type-N mismateh combinatian SN. 8047.2 1 06927 29-Mar-11 (Mo, 217-01371) Apea?

Aslorence Probe 53DV SN 3205 20ARETT (Mo, ESS3205 Apri) Api12

DAEA 5N; 601 C-Jute 11 (N, DAES-601_Jui11) Jul-12

Becondary Standards —— jlo¥ Gk Daly (in hause) _ Schoduled Chack
Power sansor HP 8481A MY41082317 18-001-02 (in house choek Oat-09) In housa check: Ozt
AF goneralor A&S SMT.06 1005 04:Aug-59 {in howss check Oct-08) In hessse chinek: Dol
Halwerk Analyzer HP 87541 US37320588 S4506 18-C2L01 {m holse ek Doty Inbysz chack: Oot 1

MName Funeton
Calikeated by Ol Laubiar Laboratody Teetinician
Approved by Kulia Pokavie 'Tuchﬂgal Managor 4

.JA
=
=

lssund: Septembier 28, 2011

Cerificate Mo: D19D0V2.5d 143 Septl

Paga 101 8




Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstiassg 43, 8004 Zurieh, Switzarland

5 Schweizedachor Kalibriezrdignst
c Service sulsse d ‘¢lalonnage

Servizio evizrero dj taratura
Swiss Calibralion Servies

Acereditod by the Syisy Accreditation Somvicn (5AS)
The Swiss Accreditation Service is one of he slgnatorizs to the A
Multilateral Agresmant ler the recognition of calibration certiticates

Accreditation No.: SCS 108

Glossary:

TSL lissue simulating liquid

ConvF sensilivity in TSL / NORM XY,z
N/A not applicable or not measuyred

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, *Procadure to measure the Specific Absorplion 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 Davices with FCC Limits for Human Exposure lo Radiofrequency Fmissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 Syslem Handbook

Methods Applied and Interpretation of Parameters:
° Measurement Conditions: Further details are available from the Validation Raport at the end
of the cerlilicate. All figures stated in the cerlificate are valid at the frequency indicated.

» Antenna Pararmelers 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.

e Feed Point Impedance and Retum Loss: These paramoters 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. No uncerlainty 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 staled antenna inpul power.

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

* SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR resull.
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Measurement Conditions
DASY system Lonfiguration, as far as nol given on age 1,
y —R e pagel.

DASY Version

Extrapolation

Phantom

Distance Dipole Center?SL

Zoom Scan Resolullon

Frequency

Head TSL parameters
The fallowing parameters and ealealations were applied,

DASYS

Modular Fiat Phantom

10 mm

dx, dy, 62 =5 mm
1900 MHz = | MH2

Advanced Extrapolation

— 4 T

Temperal_ure _I' Parq\mlwty —[ Conductivity .
| Nominal Head TSL parameters 22.0°¢ 40,0 1,40 mho/m
Measured Head TSL parameters (22,0 1. 0.2) *C 39.6 + 6 % 1.43 mho/m » G %
Head TSL temperature change during test <0.6"C
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TS1. _|_ Condition

SAR measurad

260 mW input power

10.0mwW /g

SAR for nominal Head TSL parameters

normalized to 1w

40.6 MW 1 +17.0 % (k=2)

[san averaged over 10 em® (10 g) of Head TSI

condition

SAR maeasured

SAR far nominal Head TSL paramelers

Body TSL parameters

Temperatuye Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 533 1.52 mho/m
WMeasured Body TSL parametars (220+0.2) ‘¢ 54226% 1.68 mho/m 1. 6 %
Body TSL temperature change during test <05°C e

SAR result with Body TS
SAR averaged over 1 cm? (1 g) of Body TSL Condition
SAR moasured 250 mW inpul power 106mwW /g
SAR for naminal Body TSL parametars nomalizedto 1W | 41.4mW/g=17.0 % (k=2)

Tha fellowing parsmeters and caleulations

normalized to 1w

260 mW input power

536 mW /g

21.2mW /g 2 16.5 % (k=2)

ware applied,

SAR averaged over 10 cm® (10 ) ol Body TSL

condition

SAH measurad

250 mW input power

5.55mw /g

SAR for noninal Body 151 parametors

nomalized ¢ 1w

21.8 MW/ g + 16.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL

Impadance, lransfarmed to feed pofnt

_ _ B50+58j0
Retumn Lose - 23.7 i1}

Antenna Parameters with Body TSL

Impodancs, Wanstonmed 1o téeci poinl o o 48.4 fl 16152 o
Retumn Loss

-23.04d8

General Antenna Parameters and Design

@clﬁcm Delay (one direction) l o 1,185 ns - J

anly a slight warming of the dipola near (e feadpoint can be e

The digole 15 made of standard semirigid coaxial cable. The cent
sacond arm of the dipole. The antenna is therelore shor
Mo excessiva force must ba appliet 1o the dipole ams
feedpoint may be damar ged,

Alter long term use with 100W radiated power, asured.

er conductor of the fepdlng ling fg diraslly connacted 1o the
-circuited for DC-signats.

. because thoy might bend or the solderad conneclions near the

Additional EUT Data

Manufactured by ' SPEAG
Manufactured on

March 11, 2011
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DASYS5 Validation Report for Head TSI

Date: 26,09.201)
Test Luboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: DIY0OV2; Serial: D1900Y?2 . SN: Adid3

Communication System: Cw, Frequency: 1900 M5

Medium parameters used: f = D00 MHz; g = 1,43 mho/m; £, = 39.6; = 1000 kg/m'
Phantom section: Plar Section

Measurement Standard: DASYS (IEELAEC/ANS] CO3,10-2007)
DASYS2 Configuration:

o Probe; ES3DV3I - SN3205: ConvF(5,01, 501, 5.01% Calibrated: 29042011
«  Sensor-Suiface: 3mmn (Mechanical Surlace Detection)

«  Electronies: DAL Snoh] - Calibrated: 04.07.201

«  Phantom: Flat Phantom S0 (front); Type: QDOVOPSOAA; Serial: 1001

* DASYS2 52.6,2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Head Tissue/Pin=250 W, d=10mm/Zoom Scan (INTXT)/Cube 0
Measurement grid: dx=5mm, dy=3mm, dz=5mm

Reference Value - Y084 Vi Power Drifl = 0.04 di

Peak SAR (extrapolated) = I18.735 Wikg

SAR( p) = 10,3 mW/g SAR(I0 g) = 5.36 mW/g

Maximum value of SAR (measured) = 13.013 mW/g

=2

A{-ans

ST

1

1424

17,85

OdB = 134 NOmW/o
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