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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
are part of the certificate,

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

Calibration Equipment used (M&ETE enitical 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 NRVZ5 100542 11-Sep-10 (TMC, No. JZ10-443) Sep-11
Reference Probe EX3DV4 SN 3631 13-Dec-10 (TMC, No.JZ10-657) Dec-11
DAE4 SN 21-Nowv-10 (TMC, No JZ10.853) Now-11
RF generator E4438C MY45070393 13-Nov-10 (TMC, No.JZ10-394) Now-11
_Ne»mom Analyzer 8T53E US38433212 D4.Aug-10 (TMC, No.JZ10.056) Aug11
Name Function Signature

Calibrated by: Lin Hao SAR Test Engineer ‘\%‘%

Reviewed by: Qi Dianyuan SAR Project Leader d("&ﬂ
Approved by: Xiao Li Deputy Director of the laboratory %%

Issuwed: December 23, 2010
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: ES3-3168_Dec10 Page 1 0f9

As of 2011-04-06 Page 112 of 150



Huawei Technologies Co.,Ltd.
’ QD

Test report no.: SYBH(Z-SAR)018032011-2 HUAWEI

Tk Fifz B ARG RO TME{

Telecommunication Metrology Center of MIIT
Aahl: Wou 52 Huayuanbei Bosd, Hadian District, Beijing. MRS, China
Telz &1 0G2 B3 3207 Fax: -8 | 0623104753

E-mail: Inlisfe emiibe. com Hitpe M www emicile.com
Calossary:
Ts5L tissue simulating liquid
NOBRMx, vz sensitivity in free space
ConF sensifivity in TSL / NORMx.v.2
DCP dinde compression point
Polarization 4 i rotation around probe axis
Polarization 1 I rotation around an axiz that is in the plane nomal to probe axis(at

measurement center), ie., @ =0 is normal to probe axis

Calibration is Performed According to the Following Standards:

a) IEEE Sad 1328-2003, “IEEE Eecommended Practice for Delermining 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
used in close proximity to the ear (frequency range of 300MHz to 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, 1., the unceranties of NORMx, v,z dogs
not effect the  £7 -field uncertainty inside TSL (see below ConvF).

# NORMNx. vz = NORM:x v.e* frequency response (see Frequency 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 ConvF.
o DCPxyz: DCP are numerical lincarization parameters assessed based on the data of power

swotep (no uneertointy required ). DCF does not depend on frequency nor media.

&  ConvF amd Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for M= 800MHz) and inside wavepuide using analviical field disinbutions
based on power measurements for £ =RO0MHz. 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 S sofltware 1o improve probe socuracy
elose to the boundary, The sensitivity in TSL corresponds to NORM:x v.z* ConvF whereby the
uncertainty corresponds to that given for ConvF, A frequency dependent ConvF is used in
DASY version 4.4 and higher which allows extending the validity from £ S0MHz to + 100MHz.

#«  Sphenical isotropy (31 deviation from izotropy): ina feld 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 twolerance required.
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DASY — Parameters of Probe: ES3DV3 SN:3168

Sensitivity in Free Space” Diode Compression”
NormX — 1.04+£10.1%  w VAV/m) DCPX  8mV
NormY  119+10.1%  u V{(V/imy DCPY  88mW
NormZ 1.02+10.1% u VAVmY DCP 2 83mV

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

Boundary Eifect

TSL GO0MHz Typical SAR gradient: 3% per mm
Sensor Center to Phantom Surface Distance 30mm 4.0 mm
SARbe[%:] Without Correction Algorithm 38 1.4
SARbe[%] With Correction Algorithm 0.8 (.6
TSL 1750MHz  Typical SAR gradient: 10% per mm
Sensor Center to Phantom Surface Distance 30mm 4.0 mm
SARbe[%] Without Correction Algorithm 6.7 1.6
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 regquired.
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Telecommunication Metrolopy Center of MITT
Add: Mo.52 Hsayuanbei Koad, Haidian Desirict, Beijing, 100091, China
liel: +86-111-623463 3-207% Fax: +&6-10-62HM T
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Frequency Response of E-Field

Frequency response (normalized)

[ - :
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HUAWEI

Uncertainty of Frequency Response of E-field: +5.0% (k=2)
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Teiecommunication Metrology Center of MIT
Add: No.52 Husywanbed Road, Haidsan District, Beijing, 100191, Ching
lel; +86- 1623046352079 Fax: +86-10.6234793
Femail: Infolemcite com Hup:www.emcite.com

Receiving Pattern (&), 8 =0°
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Uncertainty of Axial Isotropy Assessment: £0.5% (k=2)
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Dynamic Range f(SAR}eaq)

(Waveguide: WGS, f= 1750 MHz)
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Uncertainty of Linearity Assessment: +0.5% (k=2)
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Conversion Factor Assessment
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Deviation from Isotropy
Error(®,0), f= 900 MHz

3]
(probe rotation)

(polarization rotation)

Uncertainty of Spherical Isotropy Assessment: +2.5% (k=2)
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Annex 4.2  Calibration report “Data Acquisition Unit (DAE)”
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Telecommunication Metrology Center of MITT

Adil: No 52 Hugyumbei Road, Haidisn District, Beijing, 100191, China
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Client Huawei
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Certificate No: DAFE4-852 Decll)

CALIBRATION CERTIFICATE

Object

Calibration Procedure(s)

Calibeation date:

Condition of the calibrated item

DAE4 - SN: 852

TMC-XZ-01-029

Calibration prosesture for the data acquisition electronics (RAE)

December 24, 2010

In Tolerance

All calibrations have been conducted in the closed laboratory facility: environment temperature(22+3)C and humidity<70%.

Cafibration Equipment used (M&TE critical for calibration)

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

Primary Standards 1D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Multimeter 3458A MY45041463 12-Nowv-10 (TMC, No: DLsc2010-1115) Nowv-11

DC FOWER SUPPLY | MY43001657 1 2«Nov=10 (TMC, No: J210-290) Movel1

H63I210D

Seconddary Standards | 1D # Check Date (in house) Scheduled Check

Calibrator Box

Calibrated by:

Reviewed by:

Approved by:

19Jun-10 (TMC, in house check)

Name Function

Lin Hao SAR Test Engineer
Qi Dianyuan SAR Project Leader
Xiao Li

Deputy Director of the laboratory m

In house check Jun-11

Sigransre

A5

Isswed: December 24, 2010

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

Centificate No: DAEA-852 Declt
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Telecommunication Metrology Center of MIT

Add: No. 52 Huayuanbet Rowd, Halden Districr, Beijng, 100191, China

Tel: #B6- 1623046332079 Fax: +86:10.62304793
E-mail: Infogemeisccom Hitp: "www . cmeite, com

Glossary:
DAE data acquisition electronics
Connector angle information used in DASY system to align probe sensor X to

the robot coordinate system.

Methods Applied and Interpretation of Parameters:

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

« Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

o The following parameters contain technical information as a result from the
performance test and require no uncertainty.

« DC Voltage Measurement Linearity: Verification of the Linearity at +10% and
-10% of the nominal calibration voltage. Influence of offset voltage is included in
this measurement.

« Common mode sensitivity: Influence of a positive or negative common mode
voltage on the difTerential measurement.

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

o AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage.

« Input Offset Measurement: Output voltage and statistical results over a large
number of zero voltage measurements,

Certificate No: DAE4-852 Decl Page 2 of §
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Telecommunication Metrology Center of MIT]

Add: No.32 Huayuanbei Road, Haidian Districe, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: =86-10-62304793

Esmail: Infoadsmeite com Hetp://www.emeite.com

DC Voltage Measurement
AD - Converter Resolution nominal
High Range: LS8 » 61uV, full range = -100...+300 mVv
Low Range: Lsg = 61nV, full range = o R +3mV
DASY measurement parameters. Aulc Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors X Y Z
High Range 405142 = 0.1% (k=2) | 405214 £0.1% (x=2) 404005 £ 0,0% (k=2)
Low Range 397599 2 0.7% (x=2) | 396438 +.7% (x=2) | 395613 £ 0.7% (x=2)
Connector Angle
"-Connoctor Angle to be usad in DASY system 159°4+1°
“ertificate No: DAEA-R32 DeclO Page 3 of 5
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Telecommunication Metrology Center of MIIT

Adid: Mo32 Huayuanbei Rowd, Haidian Dastrict, Beijme, 1000191, China

Tel =Bo-10-p2 3051 3-2ITH Fax: +&85-10-62 50793
E-mail: Infoaemcite com Hitp:fwww.emcite. com
Appendix
1. DC Voltage Linearity

High Range Input {1 V) Reading (4 V) Error (%)
Channel X+ Input 200000 2000002 0.00
Chanmel X + Imput 20000 20002.75 001
Channel X - Input 20000 -20003 06 00z |
Channel ¥ ' Input 200000 200000 0.00
Channel ¥ + Input 20000 2000218 0.02
Channel ¥ - Input 20000 20002 40 0.01

-Ehi_l'l;l.HE T - II'||;I:I‘E- N 200000 200001 2 (V]
Channel Z + Input 20000 2000427 0402
Channal Z - Input 20000 200032 0.02
Low Rangs Input { 1 V) Reading (¥ V) Error (%)
Channel X+ Input 2000 199897 Y
Channel X + Input 20 199 .66 005
Channel X = Input 200 -200.49 028
Channal Y * lnpul 2000 R 1999.8 Q.00
Channel ¥ + Input 200 19945 | 026
Channal ¥ - It 200 -200.24 oog
Channal £ + Inpaut 2000 2000 Lol
Channel Z + Input : " 200 100.57 0.30
Channel Z - Input 200 -200.83 048

2. Common mode sensitivity

DASY messurement paramsters: Auto fero Tima: 3 sec; Maasuring tima: 3 sec
Comman mode High Range Low Range
Input Valtage (mi]) Average Reading (v V) | Average Reading (4 V)
Channel X 200 341 147
=200 =260 =313
Channel ¥ 1T zi:;:n_ - 0.18 j -0.37
i = 200 . __:{:IEE =1,12 s
Channel Z 200 970 1008
- 200 E-1- 423
Certificate Mo; DAEA-B52 Decl Page 4 of 3
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Telecommunication Metrology Center of MIIT

Al Mo 52 Husivoanbei Road, Haidian Disiricl, Betjirg, 100091, China
Toel; +86= 1002504063 22170 Fax: +86= 10624791

E-mail: [nfoiemeice, com Hilp . emeile.com

3. Channel separation
DASY measurement parameters: Auta Zero Time: 3 sec. Measuring fime: 3 sec

Input Voltage (my)

Channel X

200

Chi_mllin"i"’ln

Channel ¥ [ n V)

Channed Z | b W)

2.81

-0.38

Channal ¥

| Channel Z

0.56
=1.93

2,46

Q.24

4, AD-Converter Values with inputs shorted

DASY measuramant parameadars: Auto Zero Tima: 3 sec; Measwring tima: 3 sec

5. Input Offset Measurement
DASY measuremenl pm'amelm: Ao Jero Time, 3 S, Mﬁaﬂnﬂhg fime, 3 sec

High Range [LSE) Low Range (LSB)
Channel X 16130 16437
Channal ¥ 15675 16211
cl'hl-l-'ll'lll-i_m et 15678 e 16034 o

Input 100 C2
Average 1 V) min. Offset (V) | max, Offset (B V) | 3w, Deviation] L V)
Channel X 0.57 =1.04 1.81 0.45
Channel ¥ -1.03 -1.80 -0.08 0.39
Channel Z 1.12 -0.11 1.84 0.33
6. Input Offset Current
Mominal Input Circuibry offsat curment on all channels: <2578
7. Input Resistance
Zerging (MORm) Measuring (MOhm)
Channal X 0. 200D 2011
Channel ¥ 0.2000 i 198.9
Channel Z 0.2000 ' 200.4
Certificate No: DAE4-852_Decl0 Page 5 of 5

As of 2011-04-06

Page 125 of 150



Huawei Technologies Co.,Ltd.

Test report no.: SYBH(Z-SAR)018032011-2

Annex 4.3

Calibration report “1900 MHz System validation dipole”
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Telecommunication Mctrology Censer of MIIT .

: paiag? CNAS L0442 |
Cliem Huawed Certificate No: DI900OV2.5d091_ Febll
CALIBRATION CERTIFICATE
Object DISNIVZ - SN: 54091
Calibeation Procedure(s) IMC-XZ-01 4027

Calibeagion procedure for dipole validation kits

Calibraton dase: Febnsary 23, 2011
Condition of the calibrated item In Tokrance

I'nis calibration Certificate documents the traceability to matsonal standards, which realize the physacal units of

measureiments(S1). The memsurements and the uncertainties with confidence peobability are given om the |

following pages and are part of the cenmificale,

All calirmtions have been conduciad in the closed laboratoey faciiity: epvinommnent tempemture 22+ 3)T and

Centificate No: DI9KVZ-540491_Febi)

Page 1019

ity <70%.
Calibration Eguipment used (METE critical for calibratson)
Primary Stambands Inx¥ Cal Dare(Calibeased by, Centificate No.) Schedolod Calibration |
Power Meter  NRVD 101252 18 Jun- 10 (TMC, NoJZ10:248) Jun-11
Power sonsor - NRV-Z3 100353 18-Jun-10 {TMC, No. JZ10-248) Jun-11
Reference Probe  ES3DVE | SN 3149 25.Sep- 10 (SPEAG No.ESI3149 Sepl0) Sep-l]
DAE4 SN 21 Now= 10 { TMC, NoJZ1653) Nov-11
RF genermor  E4438C MY35092879 | 7-Jun-10 {TMC, NoJZ10-302) June 11
Network Analvzer  $TS3E | US38433212  02-Aug-10 (TMC, NoJZ10-056) Aug-11

Name Function Signature
Cabibrated hy: Lin Hao SAR Test Ergoner “t
Reviewed by: Qi Dianyuan SAR Project Leader M
Approved by: Lu Bingsong Deputy Directoe of the leboratory ﬁ L2t ?Z

b
Issuad: February 23, 2001

This calibrason certificate shall not be repeoduced except in Tl withoot written approval of the laboeiory.,

As of 2011-04-06
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Telecommunication Metrology Center of MIIT

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORMx,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) [EC 62209-1, “Procedure to measure the Specific Absorption Rate (SAR) For hand-held devices
used in close proximity to the car {frequency range of 30UMHz to 3GHz)", 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 635

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,

e 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.

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

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

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

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

Certificate No: DI9O0V2-34091_Febl 1 Page 2 0f 9

As of 2011-04-06 Page 127 of 150



Huawei Technologies Co.,Ltd.

)

. -
Test report no.: SYBH(Z-SAR)018032011-2 HUAWEI
* Lo g4 » e \
Takffs Bt ETe  TIVIEY
Telecommunication Metrology Center of MIIT
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V5.2.157
Extrapolation Advanced Extrapolation
Phantom 2mm Oval Phantom ELIM
Distamnce Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 1900 MMz + 1 MHz
Head TSL parameters
The following parameders and calculations were apphed
Temperature Permittivity Conductivity
} Nominal Head TSL parameters 220°C 400 1.40 mhaim
- Measured Head TSL parameters (220202)°C 3B816% 1.39mhaim £ 6 %
1 Head TSL temperature during test (221202)°C e -
SAR result with Head TSL
SAR averaged over 1 o’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 890mW/g
SAR normalized normalized to 1W /EemW/g
SAR for nominal Head TSL parameters ' normalized to TW 39,1 mW /g £ 17.0 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 510mW/g
SAR normalized normalized lo 1W 204mW/g
SAR for nominal Head TSL parameters ' normalized 1o 1W 20.2 mW /g + 16.5 % (k=2)
' Correction to nominal TSL parameters according 1o d), chapter “SAR Sensitivities”
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Body TSL parameters
The following parameters and calculations were apphed.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mho/m
Measured Body TSL parameters (220£02)°C 51.7 2 6% 1.58mho/m £ 6 %
Body TSL temperature during test (21.9402)°C - e
SAR result with Body TSL
SAR averaged over 1 ¢nt° (1 g) of Body TSL Condition
SAR measured 250 mW input power 102mW/g
SAR normahized normalized to 1W 408mW /g
1 SAR for nominal Bady TSL parameters * normalized to 1W 39.2 mW /g £ 17.0 % (k=2)
; SAR averaged over 10 ¢’ {10 g) of Body TSL Condition
| e xS Il 2t
| SAR measured 250 mW input power 524 mWi/ig
- i —— G —
SAR normalized normalized to 1W 2.0mW/ig
' SAR for nominal Body TSL parameters * normalized to TW 20.5 MW /g £ 16.5 % (k=2)

* Correction to nominal TSL parameters according 1o d), chapter “SAR Sensitivities”
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 4820-23 10

Retum Loss -32.5dB

Antenna Parameters with Body TSL

Impedance, transformed 1o feed point 5060-6.1j0

Return Loss - 24248

General Antenna Parameters and Design

Elactrical Delay (one direction) 4069 ns

Aler long term use with 1000V radiated power, only a slight warming of the dipoia near the faedpaint can be measured

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

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