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Uncertainty of Frequency Response of E-field: +3.0% (k=2)
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Uncertainty of Axial Isotropy Assessment: X 0.5% (k=1)
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Dynamic Range f(SARpeaq)
(Waveguide: WGS, f=1750 MHz)
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Uncertainty of Linearity Assessment: +0.5% (k=2)
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Conversion Factor Assessment

kq; +illl!!¢1|:l| —q.—1||| nulldl

=04

o

150

SHR W

00

1200

1EE.E"£ | —a— —i— T nulldl—

1400

1200

100.0
2

'33 ELl %h‘
00 ‘%-
- M
mo M

oo
o 10 x| £ a0 =0
z [mm]
1900MHz
Cartificate Mo: EX3-3736_Movl0 Paga 7 of &

As of 2011-05-04 Page 44 of 60



Huawei Technologies Co.,Ltd.

Test report no.:SYBH(Z-SAR)008042011-2

6303338 0TAON O€LE-EXH ON ABIGUR)
LI F LT cTo oL 88¢cT aco %L €TT €0 BE'L QT | 84S | 91T | €75 |00V =/0SF | OOGZ
LHLF SEs Z10 80°L £9¢ 810 1L coo 710 eTL SE'L | 645 | G688 | LTS |00V F/0GF | 0OSHT
L F 5= STo BiL 280 g8 0 169 Ay} €0 L9 8L | @gS | TCL | €%5 | 00V F/0SF | 00OT
LT 70T 10 €08 XA alo S0l ict arg 6F°L P51 | BT | TCL | €¢S |00V =/0GF | DOGL
LI F §CE 1o £88 Go¢C 200 cre FLE 00 BZS Sl | eS| BF°) | #E5 | QOL=/0GF | 0SL1
LILF LA} I¥0 68e gl 9e0 e 94§ 290 628 oL | T¥e | SO1 S |00LF/0SF | 008
B F ¥l ¥E0 LyE el €e0 668 gLl 170 6.8 900 | 8% | 460 | TS5 |0OLF/0S¥F | 0SB
pinbi7 anssij Apog :$10}284 UOISIaAUOY) 3(0id
BT EFy 800 e 8T 10 El'e 6Ct 0 108 SO0T | L'sE | 96) 6 | Q0L =/05F | 009C
% F loe 510 cae cP cio [ A €lo 08 g’} | 68t | 81 cot |00 F/0S¥F | OSHT
LHLF I A €10 $0L 8Lt L0 gLo BSE clo 952 SEL|TOF | ¥ O | 00i=/06¥ | DOOC
LILF 20'g L0 608 6L € 10 arl 6L'¥ 600 L STL | SOF | ¥ OF | 00L=/0SF | DOG
% F 200 ico ice Sl 8Tt 0 28’ ge't cio aLL STl | 26T | LE'L | 90°0F | QO /0S¥ | OSLL
LT cEl 8t'0 e } 1870 '8 ¥l g0 i1'8 ¥©0 | 9C0 | 260 | Sty | 0OV F/0S¥F | 006
LHF a0t ¥o0 JAiR: 801 90 ps'e #L1 ezo EEs 880 | tF g0 Siy |COL=/05F | 0SB
pinbiT anssi] peay :$101084 UOISISAUOY) 24014
BEF | UETF
=3 ydag | eydiy | jauo) | wydag | eydiy | Jauo) | wydag | eydiy | Jauo) [pasn | pasn | [uys] | 3aBiey | sBuey | [zHW]
Aurepsoun Josuas 7 fuanisuag Josuas A fyagisuag Josuas Y Apanisuss o 3 o 2 Aouanbai4 | basg
mo ejryme e, duyy T ITRE GRS

E6LFOETIOT-98+ =]

T80-8STE0ETSOT-98-°L

=D 161007 “Smiteg owmeig weTprers peoy meemeniiny I ON PRV

Page 45 of 60

As of 2011-05-04



Huawei Technologies Co.,Ltd.

Test report no.:SYBH(Z-SAR)008042011-2 -

Add- Mo 51 Huayuanbei Foad, Haidian Dismict, Beijing, 100191, China
Tel- +84-10-62303Z85-2082 Fi- +06-10-62304793
E-mail- Infoiiemerite. com Hrip:/ wonm. emcite. com

Deviation from Isotropy
Error (¢, 0), =900 MHz
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Uncertainty of Spherical Isotropy Assessment: +2.5% (k=2)
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Annex 3.2  Calibration report “Data Acquisition Unit (DAE)”

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, 5004 Zurich, Switzerland

S Schwezerisoher Kallbrierdienst

c Service sulsse d'étalonnage
Servizio svizzero di taratura

S swiss Calibration Service

Accredied by the Swiss Accredestion Sarvice (SAS) Accreditation No.: SCS 108
The Swisz Accreditation Service is one of the signatories to the EA
Multiateral Agreement for the recognition of calibration centificates

coent Huawel SH (Auden) Certficate No: DAE4-1236_Oct10
|CALIBRATION CERTIFICATE |
Object DAE4 - SD 000 D04 BJ - SN: 1236

Galbeation procadure(s QA CAL-06.v22

Galibration proooduro for tho data aogquioition olootronioo (DAE)

Calbestion date: Qctober 26, 2010

This calbeation cemiNicane documants the waceabiity 10 Natonal SIAN0EDS, which realize the plyscal units of measurements (S1)
The massurements 8nd e uncenainios wit confidancs probatilty are Given on the alowing pages and are part of the cenficate,

All calionaticns have been conducted in the dosed laboratary faciity: envwronment femperature |22 = 3)°C and humidity < T0%.

Caibrahon Equpment used (MATE ortical for calibrason)
Primary Standards D4 Cal Date (Cersficate No.| _ Scheduded Caibraton
Keithley Mutimeter Type 2001 EN: p810RTE 28.Sep-10 (Na:10378) Sep-11
‘Secandary Standlards e Chack Date (n housa) _ Scheduded Chack
Calibrater Box V1.1 SE UMS 006 AB 1004 O7-Jun+-10 {in house chook) In house chack: Jun11

Name Funesen Sigrature
Calbeated by: i Halnlak) Techeician L e
Agprowed by: Fin Bomhat RAD Diracioe . rg >

W\ ST o
Issued Octobar 26, 2010
| This calibration cersficate shal not be reproduced except n fub without wiitten approval of the labaratory.
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Callblfatlon Laboratory of Schwetzerischer Kalibrerdienst
Schmid & Partner Service sulsse d'étalonnage
Engineering AG Servizic svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerfand Swiss Calibeation Service

Accradiied by the Swas Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recagnition of calibration certificates

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 Iactor 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. Uncentainty is not required.

* The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncernainty.

* DC Voitage 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 differential measurement.

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

* 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.

* Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

* Input resistance: Typical value for information: DAE input resistance at the connector,
during intemal auto-zeroing and during measurement.

e Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

« Power consumption: Typical value for information. Supply currents in various operating
modes.

Certificate No: DAE4-1238 Oct10 Page 2 of 5
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DC Voltage Measurement
AJD - Converter Resolution nominal

High Range:
Low Range:

1LSB =
1LSB =
DASY measurement parameters: Auto Zero Time: 3 sec. Measuring time: 3 sec

6.1V,
e1nVv,

full range =
full range= -1.......

+300 mV

/)

HUAWEI

Calibration Factors X Y 4

High Range 404.985 + 0.1% (k=2) | 404.913 +0.1% (k=2) | 405.914 £ 0.1% (k=2)

Low Range 3.98821 1+ 0.7% (k=2) | 3,.96798 £ 0.7% (w2} | 4.00517 = 0.7% (ke2)
Connector Angle

| Connector Angle 1o te used in DASY system

136.0°+1°
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Appendix
1. DC Voltage Linearity
High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 199987 8 507 .00
Channel X + Input 1999945 -0.25 -0.00
Channel X - Input -19998.46 1.54 .01
Channel Y + input 199857 .8 -3.16 <0.00
Channel Y + Input 19806.97 -2.53 0.0
Channel ¥ - Input -20000.89 -1.18 0.01
Channel Z + Input 200011.7 118 0.00
Channel Z + Input 19996.30 -3.10 0.02
Channel Z - Input -20000.89 -1.19 0.0
Low Range Roading (uV) Difforense (uV) Error (%)
Channel X + Input 2000.1 0.05 0.00
Channel X + Input 200.81 0.71 0.35
Channel X - Input -199.97 -0.07 0.04
Channel Y + Input 2000.5 057 0.03
Channel Y + Input 199.61 0,29 0.15
Channel Y - Input -201.03 -1.03 0.52
Channel Z + Input 2001.1 1.19 0.06
Channel Z + Input 199.04 -0.86 043
Channel Z = Input -200.59 0.59 0.30
2. Common mode sensitivity
DASY measuremant parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage {(mV) Average Reading (uV) Average Reading (uV)
Channel X 200 16.27 14.87
-200 -14.51 -15.98
Channel ¥ 200 1541 1597
- 200 14.99 14.94
Channel Z 200 14.10 4.7
- 200 12.74 1283
3. Channel separation
DASY measurement paramaters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Input Voitage (mV) | Channel X (uV) | Channel Y (V) Channel Z (uV')
Channel X 200 - 2. 1.24
Channel Y 200 -0.12 - 2.79
Channel Z 200 1.72 074 -
Cerfificate No: DAE4-1238_0ct10 Page 4 of 5

As of 2011-05-04

Page 50 of 60



Huawei Technologies Co.,Ltd.

S

Test report no.:SYBH(Z-SAR)008042011-2

HUAWEI
4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
High Range (LSB) Low Range (LSB)
Channal X 15748 17238
Channel Y 16003 17264
Channel Z 16266 16350
5. Input Offset Measurement
DASY measurement parametars: Auto Zero Time: 3 sec; Measuring fime: 3 sec
Input 10042
Average (V) | min. Oftset (uV) | max. Offset (uv) | S'* D‘mv";‘”""
Channel X -0.08 217 232 0.78
Channel Y -0.81 -3.36 2.26 0.79
Channel Z 0.94 2.13 033 0.54
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vec) +79
Supply (- Vee) -7.6
9. Power Consumption (Typical values for information
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vec) +0.01 +6 +14
Supply (- Vec) -0.01 -8 9
Cerilicate No: DAE4-1236_Oct10 Page 50l 5
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Annex 3.3  Calibration report “835 MHz System validation dipole”

T Bt Eee TMEC -

Telecommunication Metrology Center of MIIT SRR s
< fely) CNAS L0442
Client Huawei Certificate No: DS35V2-4d095_Febll
CALIBRATION CERTIFICATE
Object D835V - SN: 4d095
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 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 temperaturey 22+ 3)C and
humidity<T0%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D= Cal Date(Calibrated by. Certificate No.) Scheduled Calibration
Power Meter  NRVD 101253 18-Jun-10 (TMC. NoJZ10-248) Jun-11
Power sensor - NRV-ZS 100333 18-Jun- 10 (TMC, No. JZ10.248) Jun-11
| Reference Probe  ES3DV3 | SN 3149 25-Sep-10 (SPEAG No.ES3-3149 _Sepl0) Sep-11
| DAEA SN 21 Nov- 10 {TMC, NoJZ14-653) Mov 11
| RF generator  E4438C MY45092879  17-Jun-10(TMC, No JZ10-302) Jun-11
Network Analyzer 8753E | US3B433212  02-Aug- 10 (TMC. No.JZ10-056) Aug-11 ‘
|
Name Function Signature

Calibrated by Lin Hao SAR Test Engineer ‘wﬁ.i%-
Baviewal iy, Qi Dianyuan SAR Project Leader s

Approved hy: Lu Bingsong Deputy Director of the laboratory m

Issued; February 23, 2011
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Telecommunication Metrology Center of MIT

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 1528-2003. “[EEE Recommended Practice for Determining the Peak Spatial-Averaged
Specific Absorption Rate (SAR} in the Human Head from Wireless Communications Devices:
Measurement Technigues”, 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 o 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 65

Additional Documentation:
d) DASY System Handbook

Methods Applied 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 certificate are valid at the frequency indicated.

o Antenna Parameters with TSL: The dipole-is mounted with the spacer (o position its feed point
exactly below the center marking of the flat phantom section, with the arms oriented parallel 1o
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 1 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: DE3SV2-4d095 Febl1 Page 2 of 9
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Telecommunication Metrology Center of MIIT
Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS V52157
Extrapolation Advanced Extrapolation
Tt;;lo;n = == 2mm Oval Phantom ELI4
Distance Dipole Center - 1SL7 ] 15 mm with Spacer
Zoom Sean Resolution dx, dy, dz = 5 mm
Frequency 835 Eﬂz +1 MH—z =
Head TSL parameters
The following parameters and calculations were applied. _ )
Temperature Pormittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.90 mhaim
Measured Head TSL parameters (220202)°C 41948 % 0.93mho/m 26 %
Head TSL temperature during test {225202)°C - -
SAR result with Head TSL
SAR averaged over 1 ¢/’ (1 g) of Head TSL Condition 1
SAR measurad 250 mW Iinput power 230mW/g
SAR normalized : 2 ] normalized to 1W 955 mWig
SAR for nominal Head TSLparameters ' | nomalizedio W | 9.42 mW /g £17.0 % (k=2)
SAR averaged over 10 ¢t (10 g) of Head TSL Condttion
SAR measured o 250 mW input power 154mWig
SAR nomakized normalim& o 1W 6.16 mW {.94
SAR for nominal Head TSL parameters ' normalized to 1W B.13 mW ig £ 16.5 % (k=2)

! Correction ta nominal TSL parameters according to d), chapter 'SAR Sensitivitas"

Certificate No: DS35V2-440895 Febll Page 3 of 9
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Telecommunication Metrology Center of MIIT
Body TSL parameters
The following parameters and calculations were applied .
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 552 0.97 mho/m
Measured Body TSL parameters (220+02)°C 538 +6% 1.00mho/m + 6 %
Body TSL temperature during test (224+02)°C - e
SAR result with Body TSL
SAR averaged over 1 ¢m (1 g) of Body TSL Condition
SAR measured 250 mW input power 24TmMW /g
| SAR normalized normalized to 1W | 988mWI/g
; SAR for nominal Bedy TSL parameters ° nommalized to 1W ; 9.56 mW /g £ 17.0 % (k=2)
SAR averaged over 10 ¢m’ (10 g of Body TSL Condition l
SAR measured 250 mW input power 161mW/g
SAR normalized normaikzed to 1W 644 mMW /g
SAR for nominal Body TSL parameters * normaized to 1W 6.28 mW /g £ 16.5 % (k=2)

* Corraction 1o nominal TSL parameters according to d), chapler “SAR Sensitivities”

Certificate No: DE3SV2-44095_Febl | Page 4 ot 9
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l'elecommunication Metrology Center of MIIT

Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed paint ‘ 4720+701Q

Retum Loss -22.308

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4650+ 340

Retum Loss -259d8

General Antenna Parameters and Design

Electrical Delay {cne direction) 3184 ns |

ARer long term use with 1000/ radiated power, only a sight warming of the dpole near the feedpoint can be measured.

The dipale is made of standard semingsd coaxial cable. The center conductor of the feeding line is directly connected
10 the secend arm of the dipcle. The antenna is therefore short-crcuited for DC-signais.

No excessive force must be apphed o the dipole arms, because they might bend o the soldered connections near
the feedpoint may be damaged,

Certificate No: D835V2-4d0Y5_Febl 1 Page 5 of 9
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lelecommunication Metrology Center of MIIT

DASYS5 Validation Report for Head TSL

Date/Time: 2011-2-23 9:15:24
Test Laboratory: TMC, Beijing, China

DUT: Dipole 835 MHz; Type: D835V2; Serial: SN: 4d095

Communication System: CW Frequency: 835 Mz Duty Cycle: 1:1
Medium: Head 835MHz
Medium parameters used: = 835 MHz: ¢ = 0.93 mho/m: £, = 41.9: p = 1000 kgfnf

Phantom section: Flat Section

DASYS Configuration:
®  Probe: ES3DV3 - SN3149; ConvF (6. 56, 6,56, 6.56); Calibrated: 25.09.10
®  Electronics: DAE4 Sn771: Calibration: 21.11.10
®  FPhanton: 2mm Oval Phantom ELH; Type: QDOVANOIBB
®  Measurement SW: DASYS, V52 157 Postprocessing SW: SEMCAD, VI4.0 Build 57

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

Measurement grid: dx=bmm, dv=5mm, dz=5mm
Reference Value = 56.3 V/m; Power Drift = 0. 14 dB
Peak SAR {extrapolated) = 3.475 W/kg

SAR(1 g) = 2.39 mW/g; SAR(10 g) = 1.54 mW/g
Maximum value of SAR {measured) = 2.56 mW/g

dB
0.000

-2.08

-4.16

-6.24

8.32

-10.4

0 dB = 2. 56mN/g

Certificate No: D8353V2-4d095 Febi| Page 6 of %
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Impedance Measurement Plot for Head TSL
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Telecommunication Metrology Center of MII

DASYS Validation Report for Body TSL

Date/Time: 2011-2-23 10:36:18
Test Laboratory: TMC, Beijing, China

DUT: Dipole 835 MHz; Type: D836V2; Serial: SN: 4d095

Communication System: CW Frequency: 835 Mz Duty Cyele: 1:1
Medium: Body 835%Hz

Medium parameters used: = 835 MHz: o = 1 mho/m: & = 53.8; p = 1000 kg/m’
Phantom section: Flat Section

MSYAR Confignration:
® Probe: ESHNG - SN3149; ConvF (6. 22, 6.22, 6.22); Calibrated: 25.09.10
® Electronics: DAE4 Sn771; Calibration: 21,1110
® FPhantoa: 2mm Oval Phantomn ELI; Type: QDOVANIBBE
®  Measurement SW: DASYS, V3.2.157; Postprocessing SW: SEMCAD, V14.0 Build 57

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

Measurement grid: dx=5mm, dy=5me, dz=5mm
Reference Yalue = 41.7 V/m: Power Drift = -0. 065 dB
Peak SAR (extrapolated) = 3,475 W/kg
SAR(1 g) = 2.47 mW/g: SAR(10 g) = 1.61 mW/g
Maximum value of SAR (measured) = 2,68 aW/g
db
0.000

-2.08

4.16

/

6.24

-8.32

-10.4 =5 —
0 dB = 2.68aW/g
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