Huawei Technologies Co.,Ltd.

Huawei Base, Bantian, Longgang District, Shenzhen, P.R.China Phone: +86-755-28785513

SAR-Laboratory

Fax: +86-755-36834474

LN TESTING
" No. L0310

Accredited testing laboratory

CNAS Registration number: L0310

/3
~

T
5
2
L

Appendix to test report no. SYBH(Z-SAR)002032011-2

Calibration data, Phantom certificate
and detail information of the DASY5 System

As of 2011-03-12

Page 1 of 49



Huawei Technologies Co.,Ltd.

Calibration Data and Phantom Information to test report no.: SYBH(Z-SAR)002032011-2 -

Table of Content

1 Calibration 1eport “ProDE ES3DV 3™ ......coiiiiiiiitiiitiit etttk bbb bbbt s bt e h bt bbbttt n s 3
2 Calibration report “1900 MHz System validation dipole™ ..........ccooveiiiriiiiiiiiicicee s 12
3 Calibration report “1800 MHz System validation dipole™ ..........cccveiiiiiiiiiiiiiiieee e s 21
4  Calibration report “835 MHz System validation dipole” ..........ccooiiiiiiiiiiiiieie e 30
5  Calibration certificate of Data AcquiSition UNit (DAE) ......cccviiiiiiieieieie sttt e e nre e e 39
6  Application Note System Performance CRECK .........c.ciiiiiiiieiiiie et e sttt e e et e sae st e besneera e e eneeneenrenes 44

As of 2011-03-12 Page 2 of 49



Huawei Technologies Co.,Ltd. g%

Calibration Data and Phantom Information to test report no.: SYBH(Z-SAR)002032011-2

HUAWEI

1 Calibration report “Probe ES3DV3”

TR MR e TMEY - :’,:,R?

Tefecommunication Metrology Center of MIIT : TS ;"‘““h“."“?'.
Add: No 52 Huayuanbel Road, Haldian Distrke, Belging, 100191, China e e e ,.;'.
Tel: 186-10-62304633-2079  Fax: +86-10-62304793 o AN e
E-mail: Infogsemcite.com Hepo/www.emeire com aladet CNAS L0442
Client Huawei Certificate No: ES3-3168_Decl0
CALIBRATION CERTIFICATE
Object ES3DV3 - SN: 3168

Calibration Procedure(s) IMC-XZ-01-028

Calibration procedure for dosimetric E-field probes

Calibeation date: December 23, 2010

Condition of the calibrated item In Tolerance

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
ire part of the certificate,

All calibrations have been conducted in the closed laboratory facility: environment temperature22 +3)C and humidity<70%.

Calibravon Equipment used (M&ETE cnitical for calibration)

_Primary Standards SN. Cal Dase(Calibrated by, Certificate No,) Scheduled Calibration
Power Meter NRVD 102083 11-Sep-10 (TMC. No.JZ10-443) Sep-11
Power sensor NRV-Z5 100542 11-Sep-10 (TMC, No. JZ10-443) Sep-1
Reference Probe EX3DV4 SN 3631 13-Dec-10 (TMC, No.JZ10-657) Dec-11
DAE4 SNT 21-Now-10 (TMC, No. JZ10.853) Now-11
RF generator E4438C MY45070393 13-Now-10 (TMC, No.JZ10-394) Now-11
Netwaork Analyzer 8753E US38433212 D4.Aug-10 (TMC, No.JZ10.056) Aug-11
Name Function Signature

Calibrated by: Lin Hao SAR Test Engineer ‘\ﬁ"#ﬁ

Reviewed by: Qi Dian : e Bt 5
- yuan SAR Project Leader {
Nt

Approved by: Xiao Li Deputy Director of the laboratory ’bﬁ%

Isswed: December 23, 2010
T'his calibrution certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: ES3-3168 Deci Page 1 0f 9
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HUAWEI

Tk FifE BALFGR G R L T ME{
Telecommumnication Metrology Center of MIIT

Akl W0 52 Huayuanbei Rosd, Haasdian District, Bejing. MRS, Ching
Tel: +&6- 10-E2 303 32070 Fas: +8i- | (a2 104 763

E-mail: Imliodie emaite. com Hilperwwsemcile.oom
Cilossary:
T5L tissue simulating liquid
NOEMx, vz sensitivity in [ree space
ConkF gensitivity in TSL / NORMx. v,z
DCeP dinde compression point
Polanization &  rotation around probe axis
Polarization 9 I ratation around an axis that is in the plane nomal to probe axis(at

measurement center), i.e., =0 is normal to probe axis

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1328-2003, “1EEE Recommended Practice for Determining the Peak Spatial-Averaged
Specific Absorption Rate (SAR) in the Human Head from Wireless Communications Devices:
Measurement Techniques™, December 2003

by IEC 62209-1, “Procedure to measure the Specific Absorption Rate (SAR) For hand-held devices
wsed in close proximity to the car (frequency range of 300MHz w0 3GHz)", February 2005

Methods Applied and Interpretation of Parameters:

o NORMx,v.z: Assessed for E-field polarization 8 =0 (F==900MHz in TEM-cell; = 1800MHz:
waveguide). NORMx, vz are only intermediate values, e, the unceriainiies of NORM=x vz does
not effect the  £7 -field uncertainty inside TSL. (see below ConvF).

& MNOEM{Dx vz = NORM:x ve* frequency response (see Freguency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2, The uncertainty of the

frequency response is included in the stated uncertainty of ConvE,

s«  DCPxy.z: DCP are numerical lincarization parameters assessed based on the data of power
swisep (no uncertointy required ). BCP does not depend on frequeney nor media.

&  ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for M= 800MHz) and inside wavepuide using analvtical field disinbutions
based on power measurements for f =800MHz. The same setups are used for assessment of the
parameters applied for boundary compensation {alpha,depth) of which typical uncertainty
valued are piven. These parameters are used in DASY 4 software 10 improve probe accurscy
¢lose to the boundary, The sensitivity in TSL corresponds to NOREMxv.2* ConvF whereby the
uncertainty corresponds o that given for ConvF, A frequency dependent ConvF is used in
DASY version 4.4 and higher which allows extending the validity from % 50MHz to £ 100MHz.

#  Sphenical isotropy (31 deviation from isotropy): in a field of low gradients realized wsing a flat
phantom exposed by a patch antenna.

s Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from
the probe tip (on probe axiz), No wolerance required.

Certificate Mo: ES3-3168 Deci( Page 2 of 9
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HUAWEI

Telecominunication Metrology Center of MITT
Aadil: Ma.52 Huayuanbei Fosd, Haidian District, Beijing. 11091, China
Tel: +fa- 1052 5063 32070 Fax; +85-1 062 W79
E-mail: Infxi emeibe. com Hitpeawnoemcile.com

DASY — Parameters of Probe: ES3DV3 SN:3168

Sensitivity in Free Space” Diode Compression”
NormX — 1.04+10.1%  w VAV/m)’ DCPX  8mV
NormY  LI9£10.1% & V/{V/m) DCPY  88mV
NormdZ. 1.024+10.1% u VAVmY DCP 2 83mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)
Please see Page 8

Boundary Effect

TSL SO0MHz Typical SAR gradient: 3% per mm
Sensor Center to Phantom Surface Distance 30mm  4.0mm
SARbe[%] Without Correction Algorithm 33 1.4
SARbe[%a] With Correction Algorithm 0.8 (.6
TSL 1750MHz  Typical SAR gradient: 10% per mm
Sensor Center to Phantom Surface Distance 30mm 4.0mm
SARbe[%] Without Correction Algorithm 6.7 3.
SARbe[%] With Correction Algorithm 0.3 0.2
Sensor Offset
Probe Tip to Sensor Center 2.0 mm

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%. ,

* The unceriainties of NormX.Y.Z do not affect the E*-field uncertainty inside TSL {see Page B).
" Numerical linearization parameter: uncerlainly nol required.

Cerfificate Mo: ES3-3168_DeclD Page 1 of9
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|._|||| nication Metrology Center of MITT
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Uncertainty of Frequency Response of E-field: 5.0% (k=2)
Cerlificate Mo; E53-3168_Decl0 Page 4 of &
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Telecommunication Metrology Center of MIT
Add: No.52 Husywanbei Road, Haidsan District, Beijing, 100191, Ching
lel: + 80« 1623046352079 Fax: +86-10.6234793
Femail: Infodencite com Hitp:'www.emcite.com
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Uncertainty of Axial Isotropy Assessment: +0.5% (k=2)

Certificate No: ES3-3168_Decl0 Page 5of 9
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lelecommunication Metrology Cente
Add: No 52 Huayuanbei Ruu! Haidimn I.)Nmt. lkl,um_.'. 100151, China
Tel: +86-10-6234014633-2079 Fax: «+86-10-62304793
E-mail: Infodremcite.com Hup: 'www.emcite.com

Dynamic Range f(SAR}caq)

(Waveguide: WGS, f= 1750 MHz)
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Uncertainty of Linearity Assessment: +0.5% (k=2)

Centificate No: ES3-3168 Decl0 Page 6 of 9
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lelecommunication Metrology Center of Ml
Add: No 52 Husvessbel Road, Haidsan District, Beipmg, 100191, Chins
Tel: <806 10.62304653.2079 Fax: +86- 10423504793
E-maal: Infosremcite.com Hup Ywww.emcite.com

Conversion Factor Assessment
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T B ESLe T MIL4

lelecommunication Metrology Center of MITT
Add: No,52 Huayuanbel Rood, Haddlan District, Betfing, 100191, China
Tel: +86-10-623(4633.2079 Fax: 4861062304793
E-mail: Infoddemeie. com HupSwoww eenclie com

Deviation from Isotropy
Error(®, 8), f=900 MHz

(polarization rotation)

Uncertainty of Spherical Isotropy Assessment: +2.5% (k=2)

Certificate No: ES3-3168_Decl0 Page 9 of 9
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2 Calibration report “1900 MHz System validation dipole”

’#-‘\\

Tt Bt Ets TN e®

lelecommunscation Metrology Center of MITT R & i
Client Huawei Certificate No: D1900V2-5d091_Febll e

‘ CALIBRATION CERTIFICATE

Ohject

Calibeation Procedure(s)

Calibration datg:

husnidity <70%,

Primary Standards

Condition of the calibrated item

DI900OV2 - SN; 509}

IMC-XZ-01-027
Calibration peocedure for dipole validation Kits

Fabruary 23, 2011

In Tolerance

This calibration Certificate documents the traceability to national standands, which realize the physical units of
measurements(S1). The measurements and the uncertainties with coafidence peobability are given on the

tollowing peges and are part of the certificate.

All calibrations bave been conducted in the closed Jaboratory facility: environment temperaturei22 £3)T and

Calibration Equipment used (M&TE critical for calibration)

hl’mwr Mecter NRVD
Power sensar - NRV-Z5

DAE4
RF generntor  E4438C

Calibrated by:
Reviewed by:

Appraved by:

Reference Probe  ESIDV3

Network Analyzer 87536

[ ID# Cal Date(Calibrated by, Certificate No.) Schedubed Calibration

101253 18-Jun-10 (TMC, No JZ10-248) Jun-11

100333 18-Jun-10 (TMC, No, JZ10-248) Jun-11

SN 3149 25-Sep-10 (SPEAG, No.ES3-3149_Sepl) Sep-11

SN 771 21-Nov-10 (TMC, No JZ10-653) Nov-11
MY45092879 17 Jun-10 (TMC, No JZ10-302) Jun-11
US38433212  02-Aug-10 (TMC. NoJZ10-056) Aug-11
Name Function Signature

Lin Hao SAR Ted Engmeer

Qi Dianyuan SAR Project Leader

Lu Bingsong Dreputy Director of the laboratory

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

puh

}
Issued: Febeuary 23, 2011

Centificate No: DIS0OV2-5d4091_Febl)

Page | of 9

As of 2011-03-12
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HUAWEI

T b s TN

Telecommunication Metrology Center of MITT

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORMx, v,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 300MHz to 3GHz)”, February 20035

¢) Federal Communications Commission Otfice of Engineening & 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) DASY 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 centificate are valid at the frequency indicated,

e Antenna Parameters with TSL: The dipole is mounted with the spacer 1o position i1s feed point
exactly below the center marking of the flat phantom section, with the arms oriented parallel 1o
the body axis.

o Feed Point Impedance and Retumn 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, No uncertainty required,

o Electrical Delay: One-way delay between the SMA connector and the antenna feed pomnt, 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.

Centificate No: DIYOOV2-58091_Febl1 Page 2 0f 9

As of 2011-03-12 Page 13 of 49
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|
|
T gL T MBS
lelecommunication Metrology Center of MITT
Measurement Conditions
DASY system configuration, as far as not given on pege 1.
DASY Version DASYS Vi2asy
Extrapolation Advancad Extapolation
Phamtom 2mm Oval Phantom ELI4
. Distance Dipole Center - TSL 10 mm with Spacer
Zoom Sean Resolution = dx, dy, dé =5mm DA
Froqueney 1900 MHz £ 1 Mz
Head TSL parameters
The following paramaters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 400 1.40 mho'm
Measured Hoad TSL parameters (220202)°C 38826% 1.36mbaim 28 %
Head TSL temperature during test 221202)°C - —--
SAR result with Head TSL
SAR averaged over 1 ¢’ {1 g) of Head TSL Condgition
SAR maasured B 250 mW input pawer 980 mW/g
SAR nomalized z normalized to 1W WEmW/g
SAR for nominal Head TSL parametars ' : nomaized to 1W 39 1MW ig £17.0% (k;;
SAR averaged over 10 ¢ni’ {10 g) of Head TSL Condition
SAR measured 250 mW input powear 510mW/g
SAR normalized - normalized to 1W 204 MW/ g
;AR for nomingl Head TSL paramaters ' normalized to 1W 20.2 mW /g £ 16.5 % (k»2)

! Comection 1o nomingl TSL paramelers acconding 1o d), chapler “SAR Sensiivilies™
Certilicate No: DI9OV2.53091_Febl | Page 30f 9

As of 2011-03-12 Page 14 of 49
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HUAME]
I
- =g - - 4 :::. v e Y
CpAE Bl e T MIEYS
Telccommunication Metrology Center of MITT
Body TSL parameters
The folowing parameters and calculslions were applied.
Temperature Pormittivity Conductivity

Nominal Body TSL parameters 220°C 53.3 1.52 mho'm
Measured Body TSL parameters (220402)°C 517 4 6% 1.5Bmba/m = 6 %
Body TSL temperature during test | (218202)°C - -

SAR result with Body TSL

= ]

SAR averaged aver 1 cm (1 g) of Body TSL ~ Condition
SAR measured 250 mW input power 102mWN /g
SAR normalized normalized to 1W 408mWig
SAR for naminal Bady TSL parameters * normalized to 1W 39.2 mW g £17.0 % (k=2)
SAR averaged aver 10 ¢’ (10 g) of Body TSL Condtion
SAR measured 250 mivY Input power 524mWig |
SAR normalzed nermalized to 1W 210mWig \
SAR for nominal Body TSL parameters normalzed to 1W 205 mW /g £ 16.5 % (k=2) !

© Comection %0 nomnal TSL perameters accoeding 10 d), chapter “SAR Sensitivities”
Certificate No: DI9DOV2.5d091_Febl | Page 4 of 9
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T eksnfitaso T NEY4

Telecommunication Metrology Center of MITT

Appendix

Antenna Parameters with Head TSL

Iimpedanca, transformed to feed point 4920-23j0

Return Loss <32 8dB

Antenna Parameters with Body TSL

Impedanca, transformed to feed paint 5080.610

Retum Loss -24 208

General Antenna Parameters and Design

Electncal Delay (one diraction) 4.080 ne

Amar long term use with 100W radiated power, only 3 skght warmng of the dpale near e feedpoint can be measured.

The dipale is made of standard semingld coaxal cable. The center conductor of tha feading line is directly connecied
to tha second arm of the dipoia. The antenna is therefare short-circuited far DC-signals

No axcessive force must be applied o the dipcle arms, because they might bend or the soldered connections near
the feedpaint may be damaged

Certificate No: DI%0OV2-51091_Fehll Page Sof 9

As of 2011-03-12 Page 16 of 49
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Caef Bt gEdo  TINIEY

Telecommumication Metrology Center of MIIT

DASYS Validation Report for Head TSL

ate/Time: 2011-2-23 16:07:52

Test Laboratory: TMC, Beijing, China
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: SN: 5d091

Communication System: CW Frequency: 1900 MHz Duty Cvele: 1:1

Medimn: Head 1900MHz

Medium parameters used: £= 1900 MHz: 6 = 1.39 mho/m; & = 38.8; p = 1000 kg"m'
Phantom section; Flat Section

DASYS Configuration:
® Probe: FSINVE -SN3I49: ConvFi5,. 03, 5,03, 5.03): Calibrated: 25400.10
®  Electronics: DAE4 So771: Callbration: 21.11,10
®  [hunton: 2mm Oval Phantons ELM; Type: QDOVAUOIBB
®  Measurcment SW: DASYS, V5.2.137; Postprocessing SW: SEMCAD, VI4.0 Build 57

Pin=250mW; d=10mm/Zoom Scan (7x7x7)/Cube O:
Measurement grid: dx=bmm, dy=bmm, dz=5m
Reference Value = 58.4 V/m; Power Drift = (. 048 4B
Peak SAR (extrapolated) 17.75 Wkg
SAR(l g) = 9.9 mR/g: SAR(I0 g) = 5.1 nW/g
Moaximum value of SAR (measured) 1.0 mN/g
d8
I 0.000
-2.24

-4.48
-6.72
\
-8.96
112
0 di = 11, 0a0/g
Certificate No: DI900V2-54091 Febl1l Page o of 9
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Calibration Data and Phantom Information to test report no.: SYBH(Z-SAR)002032011-2
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Telecommunication Metrology Center of MIL

Impedance Measurement Plot for Head TSL
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Calibration Data and Phantom Information to test report no.: SYBH(Z-SAR)002032011-2
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Telecommmication Metrology Center of MIIT

DASYS5 Validation Report for Body TSL

e

HUAWEI

Date/Time: 2011-2-23 16:58:35

Test Laboratory: TMC, Beijing, China
DUT: Dipole 1900 MHz; Type: DI900V2; Serial: SN: 5d091

Comnunication System: CW Freguency: 1900 MHz Duty Cyele: 1:1
Medium: Hody 1900MHz
Medium parameters used: = 1900 MHz; o = 1,58 mho'm; ¢, = 51.7; p = 1000 kg/m’

Phantom section: Flat Section

DASYS Configuration:
® Prohe: ES3DV3 - SN31M9; CoavF (468, 4.68, 4.68); Calibrated: 25.09.10
®  Electronics: DAE4 Sn771; Calibeation: 21,11.10
® Fhanton: Zmen Oval Phantom ELIY. Type: QDOVAODIBB
® Memurement SW: DASYS, V5.2.157; Postprocessing SW: SEMCAD, V14.0 Build 57

Pin=250mW; d=10mem/Zoom Scan (7x7x7)/Cube 0:

Meassurement grid: dx=5me, dy=5mm, d2=5mm

Reference Value = 55,3 Vin: Power Drift = -0,076 JdB
Peak SAR (extrapolated) = 17.15 W'kg

SAR(1 g) = 10.2 nW/g; SAR{10 g) = 5.24 aW/g

Maximum value of SAR (measured) = 12,0 o¥/g

di
0.000

O JB 12, O/ g

Certificate No: D1SO0V2.5d091 _Febl | Page 8 of 9

As of 2011-03-12
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Calibration Data and Phantom Information to test report no.: SYBH(Z-SAR)002032011-2
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Telecommunication Metrology Center of M

Impedance Measurement Plot for Body TSL
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Calibration Data and Phantom Information to test report no.: SYBH(Z-SAR)002032011-2

HUAWEI

3 Calibration report “1800 MHz System validation dipole”

,’-\

& .
. oy Jia g » Ay b ot L —— »
DR BpEEiaETLs T MEY =T
Telecommunication Metrology Center of MITT (T c N»‘I“S L’E/-‘MJ—‘

Client Huawei Certificate No: D1S00V2-2d157_ Febl1
CALIBRATION CERTIFICATE

Ohbject DIB0OV2 - SN: 24157

i Calibration Procedure|s) TMC-XZ01-027

Calibrution procedure for dipole validation Kits

Calibention dare: Fchﬂnr_\' 23. 2011

Condition of the calibrared item In Tolerance
This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(S1), The measurements and the uncertaingies with confidence probability are given on the

following pages and are part of the certificate.

All calibrations have been conducted in the closad laborstory facility: environment temperature(22+3)C and

humidity<70%,

Calibration Eguipment used (M&TE critical for calibration)

Primary Standards l ID# Cal Date( g‘ul. irbnnod b:s: L g'rrtriﬁgmc No.) Scheduled Calibration
Power Meter  NRVD 101253 18-Jun- 10 (TMC, No.JZ10-248) Jun-11

Pawer sensor  NRV-Z3 100333 F8-Jun-10 (TMC, No, JZ10-248) Jun-11

Reference Probe  ES3DV3 | SN 3149 25-Sep-10(SPEAG No.ES3-3149_Sepld) Sep-11

DAEA SN 771 21-Nov-10 (TMC, NoJZ1(-653) Nov-11

RF generator  E4438C MY45092879 | 7-Jun-10{TMC, NoJZ10-302) Jun-11 |
Network Analyzer  8733E US38433212  02-Aug-10 (TMC, NoJZ10-056) Aug-11 ‘

Name Funchon Signature

Calibrated by: Lin Hao SAR Test Engineet ﬁ_}‘lt-
2
Reviewed by: Qi Dianyuan SAR Proyect Leader M
od by: -
Appraved by: Lu Bingsong Deputy Director of the laboratory £9:4 4’2
|

)
Essued: February 23, 2011
T'his calibration certilicate shall not be reproduced except in full without wrilten appeoval of the laboratory.

Centificate No: DISIOV2-2d157 Febl| Page | of 9
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Calibration Data and Phantom Information to test report no.: SYBH(Z-SAR)002032011-2

W

HUAWEI

T et T INEY

Telecommunication Metrology Center of MIT]

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORMx,y.z
NIA not applicable or not measured

Calibration is Performed According to the Following Standards:

u) [EEE Std 1528-2003, “1EEE 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 10 measure the Specific Absorption Rate (SAR) For hand-held devices
used in close proximity to the ear (frequency range of 300MHz to 3GHz)", February 2003

¢) Federal Communications Commission Office of Engincering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofreguency
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 63

Additional Documentation:
d) DASY 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 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 1o
the body axis.

o Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated 15 transformed from the
measurement at the SMA connector to the feed point. The Retum Loss ensures low retlected
power, No uncertainty required.

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

e 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
CONNECLOT.

e SAR for nominal TSL parameters: The measured TSL parameters are used to caleulate the
nominal SAR result.

Centificate No: DIS00V2-24157_Febll Page 2 0f 9

As of 2011-03-12
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Calibration Data and Phantom Information to test report no.: SYBH(Z-SAR)002032011-2

W

Centificate No: DIS00V2-2d157_Febl)

HUAWEI
TR Rt R s T IMEY
lelecommunication Metrology Center of MIIT
Measurement Conditions
DASY system configuration. 3s far as not given on page 1.
DASY Versloa DASYS V52157
Extrapolation Advanced Extrapalation
Thauhm B 2mm Oval Phantom ELH ] :
Distance Dipole Center - TSL 10 mem with Spacer
Zoom Scan Resoluthon dx, dy, dz = 5 mm
—F;:;;”m-“w 7 -1300 MHz = 1 MHz
Head TSL parameters
The follawng parameters and calcutations were applied . i
| Temperature  Permittivity Conductivity
| Nominal Head TSL parameters 220°C t 40.0 1.40 mhaim
Measured Head TSL parameters (220202)°C | 415:6% | 142mhom+6%
' Head TSL temperature during test @s02c | — o
SAR result with Head TSL
SAR averaged over 1 ¢m [1.g) of Head TSL Cendition
SAR measured 250 mW input powar $33mWVig
$AR normalized ‘momaized to W TAMWIg
SAR for nominal Head TSL parameters mormaiized to 1W 378 mWig £17.0 % (k=2)
SAR aversged over 10 o’ (10 g) of Head TSL Condition
SAR measured 250 MW input power 4sBmWIg
SAR normalized mormalized to 1W 198mWig
SAR far nominal Head TSL parameters ' nomalized to 1W 19.8 mW /g £ 16.5 % (k=2)

' Comrection to nonins TSL paramebers accordng o d), chapler “SAR Sensitvities”

Page Jof v

As of 2011-03-12
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Calibration Data and Phantom Information to test report no.: SYBH(Z-SAR)002032011-2

HUAWEI
i
} - N gk - he S L Y
T eaEir R e TN
Teleccommunication Metrology Center of MITT
Body TSL parameters
The following parameders and calculaticns were apphed
Temperature Permittivity Conductivity
. Nominal Body TSL parameters 20°C 533 1.62 mho'm
...... SR S8
Measured Body TSL parameters {220z02)°C 521+6% 149mhoim £ 6 %
Body TSL temperature during test (224:0.2)°C - -
SAR result with Body TSL
| SAR avoraged over 1 cm’ {1g)of Body TSL Candition
SAR measured 250 mW input power 949 mWig
SAR normaized normalized to 1W 380mW/g
SAR for nominal Body TSL parameters * normalized to 1W g?.! mW ig £ 17.0 % (k=2)
SAR averaged over 10 ¢’ {10 g) of Body TSL Condition ]
SAR measured 250 mW mput power S502mWig
SAR naomalized normalized to 1W 201 mW/ig
SAR for nominal Body TSL parameters * normalized to 1W 20.0 mW /g £ 16.5 % (k=2)

Certificate No: DISIOV2-2d157_Febn

* Correction to nomingl TSL parameters according to d}. chapter “SAR Sensitnities”

Page 4 of &
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Calibration Data and Phantom Information to test report no.: SYBH(Z-SAR)002032011-2

HUAWEI

Tl et s TNEY

Telecommunication Metrology Center of MIIT

Appendix

Antenna Parameters with Head TSL

impedance, transformed to feed point 5350+2910
Return Loss -27198

Antenna Parameters with Body TSL

impedance, transformed to feed paint S5950+078 0

Return Loss -21.2d8

General Antenna Parameters and Design

Elactrical Delay (one directon) I 3791 ns

Aller lang teem use with 100V radiated power, only a sight warming of the dipole near Ihe feedpoint can be measured.

The dipole 18 made of standard samrigid coanal catie. The center conductor of the feading line = directly connacted
o the second arm of the dipale. The amenna is therefore short-circuited for DC-signals.

No excessive force must be applied to the dipole arms, because they might bend or the sokdered cannections near
the feadpoint may be damaged

Certificate No: D1800V2-2d157 Febl| Page 5 of 9

As of 2011-03-12 Page 25 of 49



Huawei Technologies Co.,Ltd. gg

Calibration Data and Phantom Information to test report no.: SYBH(Z-SAR)002032011-2
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Telecommunication Metrology Center of MITT

DASYS Validation Report for Head TSL

Dave/Time: 2001-2-23 13:57:26

Test Laboratory: TNC, Beijing, China
DUT: Dipole 1800 MHz; Type: DIBOOV2; Serial: SN: 2d157

Commnication System: CN Frequency; 1800 MHz Duty Cycle: 1:1

Modium: Head 1900MHz

Medium parameters used: F= 1800 MHz; o = 1.42 mho/m; £, = 41.5; p = 1000 kg.‘m'
Phantom section: Flat Section

DASYS Configuration:
® FProbe: ESIING - SX3149; ConvF(5. I8, 5.18, & 18); Calibrated: 25.09.10
®  Electronics; DAEA Sn771; Calibration: 21,11,10
® Jhantoa: 2mm Oval Phantom ELI4; Type: QDOVAOH BB
®  Mceasurement SW: DASYS, V5.2,.157; Postprocessing SW: SEMCAD, V14.0 Build 57

Pin=250mW; d=10mm/Zooa Scan (7x7x7)/Cube 0:

Measurement grid: ds=omm, dy=5am, dz=50m

Reference Value = 64,0 V/m; Power Drift = -0,073 dB
Peak SAR fextrapolated) = 17.125 W/'kg

SAR(1 @) = 9.33 wW/g; SAR(10 g) = 4.89 m¥/g
Maxinue value of SAR (measured) = 1005 oW/

do
0.000

-2.24

-4.48

-6.77

-8.96

0 dB = 10, 5mW/g

Certificare No: DIS00V2-2d157 Febll Page 6 of 9

As of 2011-03-12 Page 26 of 49
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Calibration Data and Phantom Information to test report no.: SYBH(Z-SAR)002032011-2
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Impedance Measurement Plot for Head TSL
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Telecommunication Metralogy Center of MIT]

DASYS Validation Report for Body TSL

e

HUAWEI

Date/Time: 2011-2-23 14:53:2]

Test Laboratory: TMC, Beijing, China
DUT: Dipole 1800 MHz; Type: DI800VZ, Serial: SN: 2d157

Communication System: CV Freguency: 1800 MHz Duty Cycle: 1:1

Medium: Body 19004Hz

Medium parameters used: £= 1800 MHz; o = 1.49 mho/m; ¢, = 52.1: p = 1000 kg/m’
Phantom section: Flat Section

DASYS Configuration:
® Probe:; ES3DYI - SN3149; ConvF (4. 597, 4.97, 4.97); Calibrated: 25.09.10
®  Electronics: DAEA Sn771; Calibeation: 21,1110
®  Phanton: 2mm Oval Phastom ELI4; Type: QDOVAOUIRE
®  Measurement SW: DASYS, V5.2.157; Postprocessing SW: SEMCAD, V14,0 Bulld 57

Pin=250mW; d=10mm/Zoom Scan (7x7x7)/Cube 0:

Measuremont grid; dx=bmm, dy=5am, dz=5mm
Reference Value = 47,8 Y/m; Power Drift = 0. 100 dB
Peak SAR (extrapolated) = 16.625 Wkg

SAR(I g) = 9.49 nW/g; SAR(10 g) = 5.02 aW/g

Maximum value of SAR (measured) 0.7 n¥/g

3:21

-2.14

-4.28

6.42

4.56

-10.7

0 dB = 10, To¥/ g

Cenificate No: DISDOV2-2d157_Febl | Page 8 of 9
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Telecommunication Metrology Center of MITT

Impedance Measurement Plot for Body TSL
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4 Calibration report “835 MHz System validation dipole”

A et R TME( © =25

Telecommuniciution Metrology Center of MITT

Client Hunwei Certificate No: D&!SVZ'-t&"l)S_Fe
CALIBRATION CERTIFICATE

=

Object DE3ISV2 - SN: AdD93

Calibration Procedure!(s) TMC-XZ-01-027

Calibration procedure for dipole validation kits

Calibration date; February 23, 2011

Condition of the calibrated item In Tolerance

. \
This calibration Centificate documents the traceability to national standards, which realize the physical units of |
measurements(S1). The measurements and the ancertainties with confiderce probability are given on the
following pages and are part of the certificate.

All calibrations have been conducted in the clesed laboratory facility: environment semperature(22+ 5T and
huamidity <7096,

Calibration Equipment used (M&TE critical for calibragion)

Primary Standards D@ Cal Date Calibrated by, Certificate No.) Schaeduled Calibraton
Power Meter  NRVD 101253 18-Jun-10 (TMC, NoJZ10-248) Jun-11

Power sensor  NRV-Z5 100333 18-Jun-10 (TMIC, No. JZ10-24%) Jun-11

Reference Probe ESIDVI | SN 3149 25-Sep- 10 (SPEAG No.ES3-3149_SeplD) Sep-11

DAE4 SN 771 21-Nov-10(TMC, No JZ10-653) Now-11

RF generator  E4438C MY43092879 1 7-Jun-10 (TMC, No JZ10-302) Jun-11

Network Analyzer  8753E | US3I8433212  02-Aug-10 (TMC, NoJZ10-056) Aug-11

Name Function Signature

Calibrated by: Lin Hao SAR Test Engineer ‘ﬁﬁ—}ﬁ‘

Reviewed by: Qi Disnyusn SAR Project Leader CM
Appraved by 3 i i
: Lu Bingsong Deputy Director of the labortory r h L}/}

\J
Issued: Fclknmry 23, 2011
This calibration certificate shall not be reproduced excepe in full withoue writsen approval of the laboratory

Centificate No: DE3ISV2-40095_Febl1 Page | ol 4
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