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Certificate No: DAE4-852 Decll)

Objece

Calibration Procedure(s)

Calibention dare:

are part of the cerntificate

Condition of the calibrated item

DAE4 - SN: 852

TMC-XZA11-029

Calibration procedure for the data acquisition electronics (DAE)

December 24, 2010

In Tolerance

Calibration Eguipment used (M&TE critical for calsbration)

This calibration Centificate  documents the traceability to national standards, which realize the physical wmits of
measurements(Sh, The measurements and the encertanties with confidence peobahility are given on the following pages and

All cafibrations have been conducted in the closed laboratory facility: environment temperature(22 + 33T and humidity<70%,

Primary Standards ha Cal Date{Calibeated by, Centificate No,) Scheduled Calibration

Multimeter 3458A MY45041463 12-Nov-10 (TMC, No: DLsc2010-1115) Nowv-11

DCPOWER SUPPLY | MY43001657 12-Nov- 10 (TMC, No: JZ10-290) Nov-11

66321D

Secondary Standards | [D # Check Date {in house) Scheduled Check

Calibrator Bax 19Jun- 10 (TMC, in house check) In house check Jun-11
Name Function Signatuee

Calibrated by Lin Hao SAR Test Engineer %]

Reviewed by: Qi Dianyuan SAR Project Leader ‘6’2['1“-'/0/ i/

Approved by: Xiso Li

Deputy Director of the laboratory m

Issued: Deacember 24, 2010

Ihis calibration centificale shall not be reproduced except in full without written appeoval of the labaratory,
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Telecommunication Metrology Center of MITT

Add: No52 Henyuanbei Road, Haidian District, Beijiog, 100191, China
Tel +86- 106201 3-2079 Fax: +36-10-6230179)

E-mail: Infegsmsi.com Hotpe wwwemeiie, 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:

« 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.

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

o 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.

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

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

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

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

Centificate No: DAE4-852 DeclO Page2o0f 8
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DC Voltage Measurement

AJD - Canverter Resalution nomnal
High Range 1LSB = 61uV, full range = -100...+300 mV
Low Ranga 1sB8= BinV full range = -1 +3mV
DASY measurament parametars: Auto Zero Timea: 3 sac, Maaswring time 3 sec

HUAWEI

Calibration Factors | X Y pa
' ‘ —_— —
High Range 405 142 £ 0.1% (x=2) 405214 £0.1% {x=2) 404 005 + 0.1% (k=2)
Low Range | 397599 £ 0.7% (x=2) 1 196438 £ 0.M6 (x=2) l 395613 £ 0.7% (x=2)
Connector Angle
Connector Angle to be usad in DASY system ‘ 159%¢1°
Centificate No: DAE4-852 Ixcio Page dof §
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Appendix
1. DC Voltage Linearity
| High Range Input (¥ V) Reading (¢ V) Error (%)
 Channel X +Input 200000 200000.2 0.00
[Chammel X +lnput 20000 2000275 001
Channel X ~Input 20000 -20003 08 0.02
Chaniel Y + nput , 200000 200000 0.00
ChannelY  +Input T 20000 2000308 | 002
Channel ¥ ~Input | 20000 20002 40 001
Channel Z * Input 200000 200001.2 0.00 ]
ChannelZ  +Input 20000 2000427 002
Channel Z - Input i 20000 -20003.2 0.02
Low Range Input (= V) Reading (v V) Error (%)
Channel X+ Input 2000 10907 -0.02
ChannelX  +Imput 200 199.66 Q.06
Channel X - Input f 200 20049 0.26
Channel Y + Input , 2000 19988 0.00
ChannelY  +lmput j 200 169.45 a8
Channel ¥ - Input ‘ 200 -20024 D08
ChannelZ  +input [ 2000 2000 0.00
Channel 2 + Input ‘ 200 169.87 0.30
ChannelZ - Input ] 200 -20083 049
2. Common mode sensitivity
DASY measurement paramesters: Auto Zero Time: 3 sec; Measunng time: J sec
Common mode High Range Low Range
Input Voltage {mV) Average Reading {1 V) | Average Reading (v V)
Channel X 200 341 ] 347
- 200 2.60 318
Channel ¥ 200 018 037
- 200 068 112
Channel 2 200 470 -10.08
- 200 788 823
Cenlificare No: DAE4-852_Decl Page 4 of 3
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3. Channel separation
DASY measurement paramaters: Auto Zero Tame: 3 sec; Measuring time: 3 sec

Input Voltage (mV) | Channel X (V) | Chaanel Y {1 V) Chamdl(uV)A
Channel X 200 - 261 -0.38
Channel Y 200 049 0= 248
Channel Z 200 -1.93 024 -

4. AD-Convertar Values with inpits shorted
QASY Measurament paramelers: ALt Zero Time: 3 sec; Measwring tme: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 16130 18437
| Channel Y 15975 1az2n
l';anmlz N _159; 16034

5. Input Offset Measurement
DASY messurement paramelers: Auto Zero Time: 3 sec, Measuring sme. 3 sec

Input 10M 1
Average (= V) min, Offset (= V) | max. Offset {1 V) | Std. Deviation{ = V)
‘ C_h_ln—ml X 0.57 -1.04 o 045
ChannelY | 103 | 490 | 008 o3
Channel Z 1.12 0.1 1.94 0.38
6. Input Offset Gurrent
Naminal input Ciroutry offset current on all channels: <25tA
7. Input Resistance =
Zerolng (MOhm) Measuring (MOhm)
Channel X 22000 210
Channel Y 0.2000 198.9
7cunnel r4 0.2000 2004

Centificate No: DAE4-852_Decl0 Page 4 of 4
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3.2 Probe ES3DV3-3168
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Telecommunication Metrology Center of MIIT :

Add: No.52 Huayuanbei Road, Haidian District. Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304793
E-mail: Info@emcite.com Http://www.emcite.com

Client Huawei Certificate No: ES3-3168_Dec10

CALIBRATION CERTIFICATE

Object ES3DV3 - SN: 3168

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

Calibration procedure for dosimetric E-field probes

Calibration 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(SI). 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 temperature(22+3)C and humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards SN. Cal Date(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-11
Reference Probe EX3DV4 SN 3631 13-Dec-10 (TMC, No.JZ10-657) Dec-11
DAE4 SN 771 21-Nov-10 (TMC, No.JZ10-653) Nov-11
RF generator E4438C MY49070393 13-Nov-10 (TMC, No.JZ10-394) Nov-11
Network Analyzer 8753E US38433212 04-Aug-10 (TMC, No.JZ10-056) Aug-11
Name Function Signature

Calibrated by: Lin Hao SAR Test Engineer 1?'[?:%

Reviewed by: Qi Dianyuan SAR Project Leader <:7Y(“&0<
N
Approved by: Xiao Li Deputy Director of the laboratory (%%

Issued: December 23, 2010
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Telecommunication Metrology Center of MIIT
AL No. 52 Husysimbel Rnud !hikn l)icm. Beijing. 100191, Chaa

Tel: ~%6-10:6 23045312079 Fax: + 86 10:62304 793
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Glossary:
TSL tissue simulating liquid
NORMY,y.z sensitivity in free space
ConF sensitivity in TSL / NORMx,v.z
nee diode compression point
Polarization ¢ & rotation around probe axis
Polarization 0 # rotation around an axis that is in the plane nomsal to probe axis(at

measurement center), i.e.. ¥ =0 is normal 1o probe axis

Calibration is Performed According to the Following Standards:

u) IEEE Std 1528-2003, “IEEE Recommended Practice for Determiming 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 car (frequency range of 300MHz 1 3GHz)", February 2005

Methods Applied and Interpretation of Parameters:

o NORMx.y,z: Assessed for E-field polarization 0 =0 (F=900MHz in TEM-cell; = |800MHz:
waveguide). NORMx,v.z are only intermediate values. i.e.. the uncerntaintics of NORMx_y.z docs
not effect the  £° -field uncerainty inside TSL (see below ConvF),

o NORM(x.y.z = NORMx.y,z* frequency_response (see Frequency Response Chart). This
lincarization is implemented in DASY4 software versions later than 4.2, The uncertainty of the
fi ¥ resp is included in the stated uncertainty of ConvF,

. DC Px.y.z: DCP are numerical lincarization parameters assessed based on the data of power
sweep (o uncertainty required ). DCP does net deopend on frequaney nor media,

¢ ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for = 800MHz) and inside waveguide using analytical field distributions
hased on power measurements for £>800MHz. The same sctups are used for assessment of the
parameters applied for boundary compensation (alpha.depth) of which typical uncertainty
valued are given. These parameters are used in DASY4 software to improve probe accuracy
chose to the boundary. The sensitivity in TSL corresponds to NORMx.y.z* ConvF wherehy the
uncertainty coeresponds to that given for ConvF. A frequency dependent ConvF is used in
DASY version 4.4 and higher which allows extending the validity from = SOMHz to + 100MHz2,

e Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat
phantom exposed by a patch sntenna,

o Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from
the probe tip (on probe axis). No tolerance required.

Centificate No: ES3-3168_Dec10 Page 2 of 9
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Add: No 52 Husuanbei Reod, Hasdian District, Beijing, 100191, China
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DASY ~ Parameters of Probe: ES3DV3 SN:3168

Sensitivity in Free Space™ Diode Compression”
NormX  1.04+10.1%  u VA(V/m)’ DCPX  85mV
NormY 1.19+£10.1% u V/(V/m) DCPY 88mV
NormZ 1.02£10.1% u VA(V/im)* DCPZ RImV

Sensitivity in Tissue Simulating Liguid (Conversion Factors)
Please sce Page 8

Boundary Effect

TSL 900MHz Typical SAR gradient: 5% per mm
Sensor Center to Phantom Surface Distance 3.0mm  4.0mm
SARbe[%] Without Correction Algorithm 3.8 1.4
SARbe[%] With Correction Algorithm 0.8 0.6
I'SL 1750MHz  Typical SAR gradient: 10% per mm
Sensor Center to Phantom Surface Distance 30mm 4.0mm
SARbe[%0] Without Correction Algorithm 6.7 36
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 uncertaintics of NormX, Y.Z do not affect the E*-field uncertainty inside TSL (sec Page 8.
" Numerical lincarization parameter: uncertainty not required.

Cenificare No: ES3-3168_Dec10 Page Sof ¥
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Frequency Response of E-Field
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Uncertainty of Frequency Response of E-field: +5.0% (k=2)

Centificae No: ES3-3168_Declo Pagedole

As of 2011-05-11 Page 129 of 161



Huawei Technologies Co.,Ltd.

/)

. -
Test report no.: SYBH(Z-SAR)035052011-2 HUAWEI

O AE R ey TIVIEY

clecommumication Metrology Center of MITT
Add: No 52 Hissuanbei Read, Hadian Disteact, Beijing, 100191, China
ek +80-10:62504613.2079 Fax: «36- 1062504792
E-tmil: Infosemeite oom HupSwwweemeiie, com

Receiving Pattern (), 8 =0°
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Uncertainty of Axial Isotropy Assessment: +0.5% (k=2)

Cenrtificate No; ES3-3168_Deo 10 Page S of 0
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Dynamic Range f(SAR},c.q)
(Waveguide: WGS, f= 1750 MHz)

Irput Signal [Vv)

0.0001 0001 00t 01 1 10 100
SAR [mWiom']

=8 N0l COMPENSARG - Companialed

L \ll /‘t—c‘_',w.......g
z 1\ /

¢ 001 om 0 ! W 100

Error [dB]

SAR {mWiem’]

Uncertainty of Linearity Assessment: £0.5% (k=2)

Certificate No: ES3-3168_Decl0 Page o of 9
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Conversion Factor Assessment
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Freq Frequency ¢ | o ¢ | o |  Sensitivity X sensor Sengitivity Y sensor Sensitivity Zsensor  Uncertainty
[MN:]J‘ Range Tl‘a.rgot [Sim) used used | ConvF | Alpha | Depth | ConvF | Alpha | Depth | ConvF | Alpha | Depth k=2
= £5% | 45% == |
Probe Conversion Factors: Head Tissue Liguid
850 |+50/2100 [ 415 [082 [420 [091 [ 588 | o2 | 1w [ 888 | 028 | 1o [ 508 [ o028 | 1m [ 1%
00 |+50/2100 | 415 | 057 [a15 05| 888 | 026 | 204 | 580 | 028 | 204 [ 889 | 028 | 204 | 1tk
1750 [ 250/4100 4008 | 137 [ 397 [ 135 | 82 | oa2 | 157 [ 692 | oa2 | 157 [ 802 | 0w [ 157 [ a11%
1900 |£60/4100 | 400 | 140 [406 | 135 | 467 | o4 | 163 [ g7 | 046 | 183 [ 4@7 | 048 | 183 | itk
2000 | £50/4100 | 400 | 140 [402 | 145 | 483 | 044 | 165 | 483 | 0a | 168 | 483 | 044 | 166 | sf1%
700 | +50/4100 | 3947 [ 187 404 | 171 | W69 | 0% | 2% [ 489 | 028 | 2% | 48 | 020 | 2% | &i1%
240 [£50/1100 | 302 | 160 [ 394 [ 102 | 448 | 0% | 138 [ 445 | 0% | 130 [ 445 | 05 | 138 | i1k
2600 [+50/2100 | 3901 | 196 [ 397 [205 [ 4% | oes | 2% | 43 [ 088 | 2m | 43 | ose | 202 | s11%
Probe Conversion Factors: Body Tissue Liquid
850 [£5074100 | 562 | 089 [546 103 | 882 | o3 | 18 | 582 | o% | 1 [ 6@ | on [ 188 | s
| %00 [+60/4100 | 560 | 105 [ 540 (108 | 883 | 043 | 182 | 683 | 04y | 162 | BES | 043 | 18 | 11k
T80 | 20004100 | 834 | 140 | 832 | 142 | 400 | 043 | 174 [ 400 | o043 | 174 | 400 | 048 | 1m0 |z
1000 [£50/2100 | 833 [ 152 [ 528 [ 154 [ 481 | 043 | 17 | 480 | 043 | 17 | 480 | 043 | 176 | z11%
2000 [£50/2100 [ 533 | 152 [536 | 158 | 486 | o041 | 167 | 486 | 041 | 167 | 4% | 041 | 167 | e11%
2300 |#50/2100 | 528 | 185 | 523 | 177 | 436 | 03 | 218 | 438 | 033 [ 218 | 438 | 033 | 218 | s
2450 [£5072100 | 527 | 195 [ 519 [ 196 | 424 | o086 | 262 | 42 | 086 | 202 | 42 | 08 | 2@ | 1%
2000 |£5004100 | 526 | 216 [ 19| 226 | 496 | 038 | 191 [ 496 | 038 [ 191 | 418 | 035 | 191 | 211%
Certificate No: ES3.3168_Decl0 Page 8 of
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Deviation from Isotropy
Error(®,9), f=900 MHz
' 1 6.00
T l 400
[ {2.00
B ~{000 @8
1-200
- ’ -4.00
300 -6.00
o
{probe rotation) 0 g P
o (polarization rotation)
Uncertainty of Spherical Isotropy Assessment: £2.5% (k=2)
Centificare No: ES3-3168_Decl0 Page 9 of v
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3.3 835 MHz System validation dipole

R RkmEsEee TME( A
Telecommunication Metrology Center of MITT s VO
CNAS L0442

Client Huawci Certificate No: 0835\’2;45;95_Fcbll .
CALIBRATION CERTIFICATE

Object DB3SV2 - SN: 4d095

Calsbration Procedure(s) TMC-X2-01-027

Calibration procedure for dipole validation Kiss

Calibration date: Febeusary 23, 2011

Condition of the calibrased lsem I Tolerance
This calibration Centificate documents the traceability to national standands, which realize the physical units of |
measurements($1). 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 Taborutory facility: enwironment temperatise22 £3)C and
humidity<70%.

Calibration Equipment wed (METE crtical for calibeation)

Primary Standands [ 1D & Cal Dare(Calibraged by, Centificate No. ) Scheduled Caliboation
Power Meter  NRVD | 101253 18-Jun-10 (TMC, NoJZ10-24%) Jun-11
Power sensaor  NRV-ZS 100333 18- 0= 10 {TMC, No, J1Z10-248) Jun-11
Reference Probe  ES3DVI | SN 3149 25.8ep-10 [SPEAG No.ES3-3149_Sepl0) Sep-11
DAEA SN 771 21-Nov=10 (TMC, NoJZ10-653) Nov-11
RF penerator E4A438C F MYAS092879  17-Jun-10 (TMC, NoJZ10-302) Jun-11
| Network Analvzer  8753E . US38433212  02-Aug-10(TMC, No JZ10-1356) Aug-11
Name Function Sigrature

Calibeated by: Lin Hso SAR Test Engineer '\ﬁﬁ—}-ﬁ—
Reviewed by: Qi Dianyuan SAR Project Leader m

)
Appeoved by: Lu Bingsvag Depaty Director of the boratory l)?' m ‘P

Issued: Fe y 23, 2011
This calibeation certifacate shall not be reproduced except m full without written approval of the laborstory

Centificate No: D835V2-4d095_Febl1 Page 1009
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Telecommunication Metrology Center of MITT

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORMx, y.2
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1328-2003, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged
Specific Absorption Rate (SAR}) in the Human Head from Wireless Commumications Devices:
Measurement Technigues™. December 20403

by [EC 62200-1, “Procedure to measure the Specific Absorption Rate {SAR) For hand-held devices
used in close proximity to the ear (frequency range of 300MIz 10 3GHz)", February 2005

¢) Federal Communications Commission Office of Engineering & Technology (FOC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure 1o Radiofrequency
Electromagnetic Fields: Additional [nformation for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions™,
Supplement C (Edition 01-01) 10 Bulletin 65

Additional Documentation:
d) DASY System Handbook

Methods Applicd and Interpretation of Parameters:

o 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.

o Antenna Parameters with TSL: The dipole’is mounted with the spacer to position its Ieed point
exactly below the center marking of the flat phantom section, with the arms oriented parallel to
the body axis.

o Feed Point Impedance and Retum 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 Retumn Loss ensures low reflected
power. No uncertainty required.

o Electnical Delay: One-way delay between the SMA connector and the antenna feed point, 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.
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Measurement Conditions
DASY ayslem configuration. 8s far as not given on page 1.
DASY Version DASYS VS2.157
Extrapolstion Advanced Extragolation
l‘lsl;n;m ' p ".'mm Onwal Flusssom FLI4
Distance Dipole Center - 1SL 15 rrm - v:cTSpacer
Zoom Scan Resobution dx, dy, dz = 5 mm
Froquency B35 MHz £ 1 MHz
Head TSL parameters
The following paramedars and calculations were applied
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220°C 418 0.90 mhoim
Measured Head TSL parameters (220£02)°C 4A1826% 0.83mho'm £6 %
Head TSL temperature during test (225202)°C - — |
SAR result with Head TSL
| SAR averaged aver 1 ¢’ {1 g) of Head TSL Condition
'SAR mus;ar;d 250 mW input power 238mWig
SAR normadized l .nonn;allzoa w0 1W : 9.56 mw fg
SAR for nomingl Head TSL paramesers ' narmalized to 1W Oi—n;w g £17.0 % (k=2)
SAR averaged over 10 ¢7 (10 g) of Head TSL Candtion
SAR measured 250 mW input power 184 mNig
S-A.R normalizec narmalized ta 1YW 8.16mWIig
SAR far nommnal t;adTSL parameters ' nomalzed to 1W 613 mWig £ 16,5 % (x=2)

' Camedicn to nominal TSL parameters acooeding 1o d), chapter “SAR Sensiivities’

Centificate No: DE3SV2-44005 Febll

Page 5 of 9

As of 2011-05-11

Page 137 of 161



Huawei Technologies Co.,Ltd.

)

Test report no.: SYBH(Z-SAR)035052011-2

AR B A

TME

Telecommunication Metrology Centes of MIIT

HUAWEI

Certificate No: DE3SV2.3d095_Febl 1

Body TSL parameters
The following parametars and caloulations were applied
Temperature Permittivity Conductivity
Noménal Body TSL parameters 220°C 552 0.87 mha/m
Measured Body TSL paramaters (220+02)°C 538*6%7f7 1.00mba/m + & %
Body TSL temperature during test (224+02)°C |
SAR result with Body TSL
SAR averaged over 1 cm’ (1 gl of Body TSL Candticn
SAR measured 250 mW input power 2ZATmWIg
SAR normaized nomalized to IW 988mW/g =
SAR fu' r\omn;;l Body TSL parameters nomalzed to AW | 956 mW g ¢ 1v7.o x(usz)—
SAR averaged over 10 ¢’ {10 g) of Body TSL Condticn
SAR measured 250 mW Input pawar 161 rnWI"gA “
| SAR normatized nomalzed to TW [ s«mw':'g 7[
._S:AR foe rominal Body 'I;SL parameters nommalkzed to TW 6.2_8 mwWig £ 16.5 % (k=2) l

* Correcton fo nominal TSL parameters according fo d), chapter *SAR Senstivies”
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Appendix

Antenna Parameters with Head TSL

| Impecance, transformed 10 feed point 4720+7.0010
'
| Return Loss -22 28
Antenna Parameters with Body TSL
Impedance, transformed 10 fead point 4650+ 340
Return Loss - 25 %dB
General Antenna Parameters and Design
|
Electncal Delay (one directon) 3184 s T

L

Afar long term use with 100W radiated power, anly a sight warming of the dipale maar the feedpoint can be measured

The dipoe 5 made of standard samingid coaxial cable Tha cantar conducior af tha feeding ling is directly connected
1o the second arm of the dpoke. The antenna s therefore shont-circuted for DC-signals

No excessive force must be appied 1o the dpole arms. because they might bend ar the saldered connections near
the feedpoint may be damaged

Centificate No: DE33V2-44095_Febl | Page 5 ol'y
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DASYS Validation Report for Head TSL

Date/Time: 2011-2-23 9:15:24

Test Laboratory: TMC, Beijing, China
DUT: Dipole 835 MHz: Type: D835VZ; Serial: SN: 4d095

Communication System: CN Frequency: 835 MHe Duty Cyele: 1:1

Nedivm: Head SB35MHz

Medium parameters used: = 835 MHz o = 0.93 mho/m: ¢, = 41.9: p = 1000 kg/m'
Phantom section: Flat Section

DASYS Configuration:
® Probe: ES3DVE - SN3LIM9; ConvFI6 56, 6.56, 6.56); Calibrated: 25.09.10
®  LElectronics: DAEA Sn771; Calibration: 21,1110
®  Phantoa; 2mm Oval Phamom ELM; Type: QDOVADD BB
®  Meswroment SW. DASYS, V52157, Postprocessing SW: SEMCAD, V140 Buill 57

Pin=250mW; d=15mm/Zoom Scan (7x7x7)/Cube 0:

Weasurement grid: dx=bmm, dv=5am, dz=5am
Relerence Value = 56,3 Vim; Power Drift 0. 104 dB
Peak SAR (extrapolated) 3,475 Wkg
SAR(1 g) = 2.39 mW/g: SAR{I0 g) = 1.54 o¥/g
Maximum value of SAR (measured) 2,56 mWN/2

af [

0.000

5.24

-8.32

-10.4

0 di = 2, obeWN/g

Cenificate No: DE3SV2-44095 Febl| Page 6 of 9
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Test Laboratory: TC, Befjing, China
DUT: Dipole 835 MHz; Type: DB356V2; Serial: SN: 4d095

Communication Svstem: N Frequency:

Nedium: Body B35MHz

Medium parameters used: £ = 835 MHz; 6 = | mho/m; & = 53.8; p = 1000 kg/m’
Phantom section: Flat Section

DASYS Configuration:

® Probe: ES3DY3 - SK3L49: ConvF(6. 22, 6,22, 6,22

®  Electonics: DAEA Sn?71; Calibration; 21,1110
®  FPhantoa: Zmm Oval Pramom ELI, Type: QRDOVANITBR
L ]

Measwement SW: DASYS, VS 2157; Postpeocessing SW: SEMCAD, ¥V 14.0 Build 57

DateSTime: 2011

835 MHz Duty Cycle: 1:l

). Calibrated: 25.09.10

Pin=250mW; d=15mm/Zoom Scan (7x7x7)/Cube 0:

Moasurement grid; dx=bam, dy=8mm, dz-5mm
Reference Yalue = 4L 7 Voo Power Drift = -0.065 dB
Peak SAR (extrapolated) = 3,475 Wkg

SAR{l g) = 2.47 nW/g; SAR(10 g) = 1.61 of/g

Maximum vialue of SAR (measured)

dB
0.000

-2.08

4,16

-6.24

-8.32

-10.4

= 2.68 nW/g

HUAWEI

2-23 10:36:18

/

/

0 dt = 2 bsmN/;
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Impedance Measurement Plot for Body TSL
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Client Huawei Certificate No: D1 9”\! 2-56091 Febll
CALIBRATION CERTIFICATE

Object DI900V2 - SN: $di91

Calibration Procedure(s)

TMC-XZ01-027
Calibration proceduse foe dipole validation Kits

Calileatins Jale. Februafy 2. 2011
Conditson of the calibrated itern In Tolerance
This calibration Centificate documents the traceability to national standards, which realize the physical units of

measarements(S1). The measurements and the wncertainties with confidence probability are given on
following pages and are part of the certificate. |

All calibrations have been conducted in the closed laborasory facility: environment semperuture(22+43)C and
| humidity<70%,

- Calibeation Equipment used (M&ETE critical for calibration)

Primary Standards D& Cal Date{Calibeated by, Certificate No.) Scheduled Calibeation |
Power Meter  NRVD 101253 18-Jun-10 (TMC, No JZ10-248) Jun-11
Power sensor  NRV.Z5 100333 18-Jun< 10 (TMC, No. JZ10-248) Jun.11
Reference Probe  ES3DVI | SN 3149 25-Sep- 10 (SPEAG No.ES3-3149_Sepl0) Sep-11
DAEA SN 771 Z1-Nov-10{TMC, No.JZ10-653) Nov-11
RF genertor  E4438C MYS4S092879 1 7-Jun=10 (TMC, No JZ10-302) Jun-11
Network Analyzer  8753E | US38435212  02-Aug-10 (TMC, NoJZ104056) Aug-11

Name Function Signature
- Lin Hao SAR Test Engincer -}‘fgl-
Reviewed by: Qi Disstyuan SAR Project Losder
Appeoved by Lu Bingsong Depusy Director of the laboratory lé? s qz

Issued: February 23, 2011

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

Centificate No: DISOOVI-54091_Febl | Page 1 a9
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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 Sid 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 1o measure the Specific Absorption Rate (SAR) For hand-held devices
used in close proximity 1o the ear (frequency range of 300MHz to 3GHz)™, February 2003

¢} Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FOCC Guidelines for Human Exposure 10 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) 1o Bulletin 65

Additional Documentation:
d) DASY System Handbook

Methods Applied and Interpretation of Parameters:

e Measurement Conditions: Further details are available from the Validation Report a1 the end of
the certificate. All figures stated in the certificate 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 ransformed 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 defay between the SMA connector and the antenna feed point. No
uncertainty required.

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

e 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.

Cenificate No: D1900V2-50091_Febl | Page 2 of v
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Measurement Conditions
DASY system configuration, as far as nof given on page 1
[ DASY Version DASYS V52,187
l Extrapolation Advanced Extrapolation
Phantom 2mem Oval Phantom ELI4
© Dastance Dipole Conter - TSL 10 mm with Spacar
' Zoom Scan Resolution dx dy, dz =5 mm
I Frequency 1900 MMz £ 1 MHz
Head TSL parameters
The foboaing paramaters and calculations were apabed.
Temperature Conductivity
Nominal Head TSL parameters 20 C 1.40 mhovm
Measured Head TSL parameters (220202)°C 3B816% 1.38mhao/m £ & %
Head TSL temperature during test (221202)°C - —
SAR result with Head TSL
SAR avaraged over 1 cm’ (1 g) of Head TSL Conaition
SAR maasured 250 mW input pawer 090mW)ig
SAR nomalzed normaized 1o 1W BEmMWIig
SAR for nominal Head TSL paramaters ' normaized to 1W 391 MW ig £ 17.0 % (k=2) |
]§AR averaged over 10 ¢’ {10 g) of Head TSL Condition
| SAR measurad 250 MW Input power 510mwWig
SAR noemasized nermaiized to 1W 204mWig
| SAR for nominal Head TSL parameters ' normadized fo 1W 20.2 mW g £ 16.5 % (k=2)
' Correcton to nominal TSL parameters according to d), chapter “SAR Sensitivities’
Centificate No: D1600V2-50091_Febl | Page 1 of 9
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Body TSL parameters
The following parameters and caiculations were appled. Er
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 220°C | 833 182mhaim |
p— Body TSL parameters (220£02)°C | 51.726% 1.58mbaim £ 6 %
Body TSL temperature during test (219+£02)°C — -
SAR result with Body TSL
SAR averaged aver 1 cot' (1 g) of Body TSL Candtion
SAR measured 250 mW input power 102mW /g
SAR normalized narmalzed to 1W 403 mW -‘ g
| SAR for nominal Body T5L parameters * normalzed to 1W 9.2 mW :ﬁ £17.0% (k=2)
SAR averaged aver 10 cmi’ (10 g) of Body TSL Condition
SARmessured 250 mW Input power 524mWN (g
V;AVI;IA';OMH“!ZCAU narmalzed ta 1W 210mWig
SAR for nominal Body TSL paramesters * namalized to 1W 20.5 MW Ig £ 16.5 % (k=2)

Centificate No: D1900V2-53091 Febl|

* Correcton % nominal TSL parameters according to d), chapter “SAR Sensitivities”
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Appendix

Antenna Parameters with Head TSL

Impedance. {ransformed to feed paint 4520-23 0

Retun Loss - 32.5dB

Antenna Parameters with Body TSL

Impedance, transformed o feed port 5060-61 0

-

| Return Loss - 24 208

General Antenna Parameters and Design

Electrical Delay (one diraction) . 4088 ns

Afer long term use with 100V radisted power, anly a slight warming of the cipcle near the feedparnt can be measured

The dipole is made of standard semirigid coaoal cable. The certer conductor of the feeding kne is directly connected
10 the second arm of the dpake. The antanna is therefore sheet-creuited for DC-signals.

No axcessive force must be appked 10 the dipole ams, becauses they might bend or the soldered connechions rear
the feedpoint may ba damagad

Centificate No: DI90OVZ-54091 _Febl ) Page 5 of 9
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DASYS Validation Report for Head TSL

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

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

Coammumication Svstem: OF Frequency: 190D Mz Duty Cycle: 1:1
Medium: Head 1900MIz
Medium parameters used: {= 1900 MHz; o = 1.39 mha/m; & = 38.8; p = 1000 kg/m”

Phanton sectlion: Flat Section

DASYS Configuration:
® Vrobo: ESIDVE - SN3149: ConvF (5,03, 5,05, 5 04 Caltbrated: 2509.10
®  Electromics: DAE4 Sa771; Calibration: 21.11.10
®  Thantom: 2mm Oval Phanom ELI;, Type: QDOYAOOIBB
®  Measurement SW: DASYS, V5.2.157; Posiprocessing SW: SEMCAD, VI4.0 Buil 57

Pin=250aW; d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurenent grid: dx=omm, dy=Hmm, dz=5m
Reterence Value 5.4 Vo Power Drift = 0,048 dB8
Peak SAR (extrapolated) I7.75 Whe
SAR(1 g) = 9.9 mW/g: SAR(I0 g) = 5.1 n¥/g
Maxioum value of SAR (measured) = [1.0 oW/g
di
I 0.000
~2.24

A.48
6.72
-8.96
-11.2
D ab = 11, DaN/g
Certificate No; DI9NOV2-5&91 Feb1 Page s of 9
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DASYS5 Validation Report for Body TSL

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

Test Laboratory: TMC, Beijing, China
DUT: Dipole 1900 MHz; Type: D1900VZ; Serial: SN: 5d091

Communicat ion Systom: CW Frequency: 1900 MHz Duty Cyele: 1:1

Nedium: e :tl)’ TODONE =

Medium parameters used: £= 1900 MHz; o = 1,58 mho/m; &= $1.7; p = 1000 kg/m’
Phiantom section: Flat Sectioan

DASYS Configuration:
® Probe: ES3IWE - SNIY; ConvF (4. 68, 4,68, 4,68); Calibrated: 25.09.10
® FElectronics: DAE4L Sn771: Calibration: 21.11.10
®  Flamtoa: 2mm Oval Phamom ELE; Type: QBOVAOO BB
®  Mewswrement SW:DASYS, VS 2 157; Postpeosessing SW; SEMCAD, V14,0 Build 57

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

Neasurement grid: dx=bem, dv=5mn, d2=5mmn

Reference Yalue 595.3 V/m; Power Drift -0. 076 dB
Peak SAR (extrapolated) 17. 5 W/kg

SARCL g) = 10.2 oW/g; SAR(10 g) = 65.24 oW/g

Moximum value of SAR (measured) = 12.0 oWN/g

-2.14

-4.28
5.42
-8.56
0.7
0 di = 12.0n¥/g
Certificate No: D19OUV2-54091_Febl | Page ¥ of 9
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Impedance Measurement Plot for Body TSL
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