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Multilateral Agreement for the recognition of calibration certificates

ciient  Huawei (At Certificate No: D835V2-4d126_Nov11

LCALIBRATI.N;‘CERTIF ICATE

Object D835V2 - SN: 4d126

Calibration procedure(s) QA CAL-05.v8 .
-Caltbratlon procedure for dlpole vaildatton klts ab

Calibration date: November 07, 2011

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

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 ID # Cal Date (Certificate No.) Scheduled Calibration

Power meter EPM-442A GB37480704 05-Oct-11 (No. 217-01451) Oct-12

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

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

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

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

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

Secondary Standards 1D # Check Date (in house) Scheduled Check

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

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

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

Calibrated by: Dimce lliev : ~ Laboratory Technician ﬂ) m _
Approved by: Katja Pokovic - ‘Technical Manager . Mj

Issued: November 7, 2011

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Calibration Laboratory of
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Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

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

IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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 to the body axis.

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.

Electrical 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 system configuration, as far as not g

iven on page 1.

DASY Version DASY5 V52.6.2
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution

dx, dy,dz =5 mm

Frequency

835 MHz + 1 MHz

Head TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 41.5 0.90 mho/m
Measured Head TSL parameters (22.0+0.2) °C 41.4+6% 0.90 mho/m £+ 6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 235mW /g

SAR for nominal Head TSL parameters

normalized to 1W

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

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured

250 mW input power

1.54 mW /g

SAR for nominal Head TSL parameters

normalized to 1W

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

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 55.2 0.97 mho/m
Measured Body TSL parameters (22.0+0.2) °C 53.3+6 % 0.99 mho/m + 6 %
Body TSL temperature change during test <05°C
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 244 mW /g

SAR for nominal Body TSL parameters

normalized to 1W

9.54 mW / g £ 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition

SAR measured

250 mW input power

1.60mW /g

SAR for nominal Body TSL parameters

normalized to 1W

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

Certificate No: D835V2-4d126_Novii

Page 3 of 8






Appendix

Antenna Parameters with Head TSL

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

Antenna Parameters with Body TSL

Impedance, transformed to feed point 47.8Q-4.4iQ
Return Loss -25.9dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.396 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

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

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on June 29, 2010
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DASY5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

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

Communication System: CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; ¢ = 0.9 mho/m; g, = 41.4; p = 1000 kgfm3
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(6.07, 6.07, 6.07); Calibrated: 29.04.201 1
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.07.2011

Phantom: Flat Phantom 4.9L; Type: QDO0O0OP49AA; Serial: 1001

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

Date: 07.11.2011

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

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

L 6.00
-9.00

-12.00

-15.00

0 dB =2.740mW/g
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Impedance Measurement Plot for Head TSL
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EHY 511 1 UFs 1: 52,4886 0 -2.3984 ¢ 79,478 pF 235,008 668 MH=z
&
D=l
Cor
v
159
Hld
CH2Z Si1 LOG . 5 dB/REF -28 dB 1:-29.9668 dB 335.008 BEQ MHz
e | ]
-
e =]

Cor \\\ . /

Fiv g %J{

16 i
Hid
START 635.800 938 MHz STOP 1 166.008 A68 MHz
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DASY5 Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland

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

Communication System: CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; ¢ = 0.99 mho/m; €, = 53.3; p = 1000 kg;’m3

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

DASY52 Configuration:

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

Electronics: DAE4 Sn601; Calibrated: 04.07.2011

Phantom: Flat Phantom 4.9L; Type: QDOO0OP49AA; Serial: 1001

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

Date: 07.11.2011

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 55.361 V/m; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 3.522 W/kg

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

-1.20

-12.00

0dB =2.820mW/g
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Leughaussirasse 43, 3004 Zurich, Switzerland

Schweizarischer Kalibrierdianst
Barvice suisse d'étalonnage
Servizio svizzero di taratura
Swise Calibration Service

Accredited by the Swizs Accreditation Sendce [SA5) Aceraditation No.: SCS 108
The Swiss Accreditation Service is ane of tha aignalerics to the EA
Multilzteral Agreament for the recognition of calibration ceriificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NOBM x,y,z
MAA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2003, “IEEE Recommendad Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate {3AR) in the Human Head from Wiraless
Communications Devices: Maasurement Technigues”, December 2003

b} IEC 82208-1, "Procedure to measure the Specific Absorption Rate (=AR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) Federal Communications Commission Office of Engineering & Technology (FCC CET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofraquency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposura to Radiofrequency Emissions®,
Supplemeant C {Edition 01-01) to Bulletin 65

Additional Documentation:
d} DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
*  Measurement Conditions: Further details are available from the Validation Repart at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

*  Anfenna Parameters with TSL: The dipole is mountad with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms ariented
parallel to the body axis.

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impadance stated is transformead from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

= Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty requirad.

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

*  S5AR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connactor,

» SAR for nominal TSL paramsaters: The measured TSL paramsters are used to calculate the
nominal SAR result.

Cartificate Mo: D1800V2-2d4184 Rard Page 2 al 9






Measurement Conditions

DASY syslem configuration, & lar as not givan on page 1.

DASY Version DASYS WREG. 2
Extrapolation Advanced Extrapclation
Phantam todular Flat Phantom V5.0
Distance Dipele Center - TSL ¥ mim with Spacer
Zoam Scan Resclution d, dy, dz = 5 mm
_FrEqiuer'll:? 1800 MHz + 1 MHz
Head TSL parameters
The following parametars and calculations wera applied,
| Tem perature ! Permittivity Conductivity
Mominal Head TSL parameters 22000 40.0 140 rhadm =5
[ Measured Head TSL parameters (220=0.2) 70 0.4 459 135 mhoim £ & 9%
Head TSL temperature during test (210 £0.2) 45 - _i
SAR result with Head TSL
SAR averaged over 1 cm” (1 @) of Head TSL Caondition
EAH megsUnzd 250 mW input power BEF MW /g ol
SAR nc.'ma.lizsd namalized fo 1W IBImW g

SAR for nominal Head TSL paramaters

normalized to 1w

39,1 mW /g = 17.0 % (k=2) |

| saR averaged over 10 cm” (10 g) of Head TSL

condition

SAR messured

250 MW input power

503 W [H]

3AR normalizad

normalized to 1w

20.2mW g

SAR for nominal Head TSL parameters

normalized to W

20.3 mW fg = 16.5 % (k=2)

Cerificate Mo D1800V-20184 Mart 1

Fzge 3af 2






Body TSL parameters

The following parameters and calculations wore applied,

Temperature !

Permittlvity Conductivity
Mominal Body TSL parameters REDEG 533 1.52 mhodm
Measured Body TSL parameters 2202030 BAZ +GE % 145 mho/m + 6 %
Body TSL temperalure during test (1.0 £ 0.2} °C -ees

SAR result with Body TSL

SAR averaged over 1 em” {1 g) of Body TSL Candition
SAR measurad 250 mW input power ZAGmMW /g
ZAR nommalizad nomalized o 1W ATEmMW g

SAR for nominal Body TSL parameters

normmalized to W

38.8 mW /g =17.0 % (k=2) |

SAR averaged over 10 cm® (10 g) of Bady TSL condition
ZAH meagured 250 mW input power OImW /g
SAR normalized normalized o 1w 2001 ol £ g

SAR far nominal Body TSL parametars

normalized to 1W

20.4 mW J g = 16.5 % (k=2)

Cerilizate Moz D1B00V2-24184 Mar 1
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Appendix

Antenna Parameters with Head TSL

Impedancs, transformad to feed point 48T -230 '
Haturn Loss - 328 d8

Antenna Parameters with Body TSL

IerpEdanE&, transformed o feed paint 45,3 € - 2.3 4 _|
Lﬂctum Loss -E5E B |

General Antenna Parameters and Design

Elzcirical Delay jone dineslion) 1.213ns —I

Altar long term use with 100W radiated power, only a slight warming of the dipale near the feadpoint can be messusad,

The dipele is mada of standard gaminigid coaxial cable. The cenfer condictor of the faeding line is direclly connected to the
second amn of the dipale. The anfenna is therefare shert-circuited for DC- -signals,

MG excassive forca must be applied to the dipole arms, becauss they might band or the soldared conneclions near the
feedpoint may be damaged.

Additional EUT Data

[Manu?ﬁaturcl:l by ' SPEAG
i! EManufastiured on Septembear 23, 2008

Cartificate Mo: D1800V2-20184_Marii Page Sof 9






DASYS Validation Report for Head TSL

Date/Time: 07.03.2011 13;26:16
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz: Type: DIS00V2; Serial; DIS00V2 - SN:2d154

Communication System: CW; Frequency: 1800 MHz; Duty Cyele: 1:1

Medium; HSL 112 BE

Medium parameters used: = 1800 MHz: o= 1.34 mha/m; & = 39.5; p= 1000 lc:g.fm"‘
Phantom section: Flat Seclion

Measurement Standard: DASYS (IEERIEC/ANS] (a3, [9-2007)

DASYS Configuration:
» Probe: ES3DV3 - SN3205; ConvF(5.03, 5.05, 5.05 3 Calibrated: 30.04,2010
+  Sensor-Surface; 3mm (Mechanical Surface Detection)
« Elcctronics: DAE4 50601 ; Calibrated: 10.06.2010
= Phantom: Flat Phantom 5.0 (front); Type: QDODOPS0AA: Serial: 1001
= Measurement SW: DASYS2, v52.6.2 Build (424)

= Postprocessing SW: SEMCAD X, V14.4.4 Build {2829)

Pin=250 mW /d=10mm, dist=3.0mm (ES-ProbelZoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=3mm, dy=5mm, Je=5mm

Relerence Value = 97,238 Vim: Power Drift = 0.03 dB

Peak SAR (extrapolated) = 17.403 Wike

SAR(] g) = 9.57 mW/g; SAR(10 g) = 5,03 mW/g

Maximum value of SAR (measured) = 11,849 mW/e

—I-I‘

Ekl
-0

1340

0dB = 11.850mW/e
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Impedance Measurement Plot for Head TSL

¢ Har 28441 18:43:780

CHE 514 iU Fs FHARETAN -ZIE3IT o F9.080 pF 1 200,080 988 MHz
___,.o-'—'_'_-d'__\""—-\.‘_h
.-_- .
A e T
¥ Fa - e h
. =5 Ny
be=1 / i - "I e _\"‘.'\',‘
& A

N,
=
L

L1
%

o .

i g 3!/-'{- b 4
| L :

\ R B

k -~ ¥ -

\ LS

Fi:'-'a Ao ¥ L
if 1
-

22,7

16 I'\k FaN o —‘.:_ul"
1 # ke -
T ‘H{H A9
=
"-—\.__‘_\_|_ _,.,—F""Fr-

CHZ 811 LOG 5 dE/REF =28 o 2-32.770 dB 1 289,890 ARG HHz

=

'_‘—|-|_.__

s N

ETART 1 GER.038 030 Hiz STOP 2 808.082 QRA HHz

Cortificate Mo: D1B00V2-2d134 Mar1 Pags 7 of 9






DASYS Validation Report for Bo dy TSL

Date/Time: 0B.03.2001 [3:00:30
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipale 1800 MHz; Type: DISO0V2: Serial: DIS0O0V2 - SN:2d184

Communication System: CW: Frequency: 1800 MHz: Duty Cyele: 1;]

Medium: MSL. U2 BB

Medium parameters used: = |R00 MITz: o = 1.45 mho/m: o= 52.4; p = 1000 ka/m®
Phantom section: Flal Section

Meusurement Standard: DASY S (IEEEAEC/ANST Ce3.19-2007)

DASYS Conliguration:
+ Probe: ES3DV3 - SN32035; Convl(4.74. 4.74. 4.74); Calibrated: 300.04.2010
»  Scnsor-Sorface: 3mm (Mechanical Surface Detection)
*  Electronics; DAE4 Sn601: Calibrated: 10006.2010
*  Phantom: Flat Phantom 5.0 (hack); Type: QDOOOPS0AA: Serial: 1002
*  Measurement SW: DASYS2, V52.6.2 Build (424

» Postprocessing SW; SEMCAD X, V14.4.4 Build {2829)

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=Smm. dv=53mm, dz=3mm

Relerence Value = 95.452 Vim; Power Drift = -0.02 JB

Peak SAR (extrapolaied) = 16,289 Wiks

SAR(I g) = 9,40 mW/g: SARII0 g) = 5.03 m W/a

Maximum value of SAR (measured) = 11,956 mw/z

1440

R

0dB = | | 960mW/yg
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Impedance Measurement Plot for Body TSL
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Justification of the extended calibration of Dipole D1800V2 SN: 2d184

Per KDB 450824, we have Measured the Impedance and Return Loss as below, and the return loss
is <-20dB, with 20% of prior calibration; the real or imaginary parts of the impedance is with 5 ohm of
prior calibration. Therefore the verification result should support extended calibration.

Dipole1800 Head TST Target Value Measured Value Difference
Impedance transformed to 49.70-2.3i0 51.590-2.16jQ R=1.89Q, X=0.14Q
feed point
Return Loss -32.8dB -33.02dB -0.67%
Dipole1800 Body TST Target Value Measured Value Difference
mpedance tran§formed o 45.30-2.3jQ 46.300-2.57jQ R=1.0Q, X=-0.47Q
feed point
Return Loss -25.2dB -25.64dB -1.75%
Measured Date 2011-03-08 2012-03-07 | -
Impedance Test-Head Return Loss Test-Head

| 1 Active ChfTrace 2 Response 3 Stimulus 4 MkrjAnalysis 5 Instr State
PR <11 Log B/ Ref -20.00dE [F1]

1 Active ChfTrace 2 Response 3 Stimulus 4 MkrjAnalysis 5 Instr State
PR 511 Smith (R+3X 1.0000 [F1]

70 40,991 pF—.

Impedance Test-Body Return Loss Test-Body

3 Stimulus 4 MkrfAnalysis 5 Instr State i 4 MkrjAnalysis 5 Instr State
dg [F1]

T

s i





		D1800V2_2d184_20110308

		Justification of the extended calibration of Dipole D1800V2




Calibration Laboratory of
Schmid & Pariner

Engineering AG
Zeughaussirasoe 43, 8004 Zurleh, Switzertand

S Schweizerischer Kallbrierdienst

c Service suisse d'étalonnage
Servizio svizzero di taralurg

S Swiss Calibration Serviee

Accraditad by the Swiss Aecraditation Servica [SAS) Acereditation No.: SCS 108
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Obyeet

Cakhration Proceduras)

Calibration dapa:

All calibrations hawe bean conductsd in the closad |aboratony facility: envirenmant temperature (22 + 31°C and humidity = To%.

Galibration Equipment usad {MATE critical for calibration)

Primary Standarnds 10 ¢ Cal Date (Conilicats M) Scheduled Calibration
Powwr metar EPM-4424 GBITIE07 04 05-Oot-10 {No. 297-012646) Oet-11

Power seraor HP 84814 US3r29e783 DE-Cct-10 (Mo, 217-01266) Oot-11

Reterence 20 dB Alenustor SM: 55086 (206) 28-Mar-11 (Ne. 217-01357) Apr-12

Type-N mismatch combination EN: 5047 2 | 0gaa7 28-Mar-11 [Mo. 217-01371) Apr-12

Reference Probe ES3003 SN: 3205 20-Apr-11 (No. ES5-3205 Apri1} Apr-ia

DaEg SN: 601 Od-Jud-11 (W DAEJFE:H_.MHJ- Jul-12

Secondary Standards (=3 Check Data [in house) Schadulad Chack
Fower sensoe HP 84614, MY 41082317 18-0c1-02 (in house chock Ocr-09) In house check: o1
RF gensrator RES SMT-08 100005 04-Ag-29 {in housa check Dwct-0) In howse cheok: Ogf-11
Metwork Analysar HP B755E US37390585 84206 18-0pt01 {in house check Go160) In hoves check: Got-11

Calibrated by

Approved by

|ssund: September 28, 2011

Tes callbration cenificate shall net be reproduced except in full wilhiout vritten approval of the labasatary,
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The Swiss Accreditation Service is one of the slgnataries to the Ea
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Glossary:

TSL lissue simulating liguid

ConvF sensitivity in TSL / NORM XYz
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
Communicatiens Devices: Measurement Tech niques”, December 2003

b) IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held

devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢) Federal Communications Commission Office of Engineering & Technology (FCC QET),

“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields: Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”.
Supplement C (Edition 01 -01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handhook

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 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 to the body axis.

Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
pasitioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the fead point. The Retum Loss ensures low
reflected power. No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Ne 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.

Cerificate No: D1 SO0VE-5d143_Sep14 Fage2of 8






Measurement Conditions

DASY system configuration, as far as not given an page 1,
DASY Version DASYS V52,62 ]
Extrapolation Advanced Extrapalation
Phantom Modular Flat Pharitom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Sean Resolution dx, dy, dz =5 mm
_quuency 1500 MHz = | MHz j

Head TSL parameters

The following parametars and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 2200 40.0 1,40 mhofm
Measured Head TSL paramelers (220 £0.2)°C HE+6% 1.43 mho/m + 6 %
| Head TSL temperature change during test =054 J ==
SAR result with Head TSL
rSAH averaged over 1 cm” (1 g) of Head TSL Candition

SAR measurad

250 mW input power

103mwWig "

|_SAH for nominal Head TSL paramelers

normalized to 1W

V6mW/gL170% (k=2) |

saR averaged over 10 em” (10 g) of Head TSL

condition

SAR measurad

260 mW input power

5.36 MW / g {

EAF! for neminal Head TSL paramelers

normalized to 1W

N2mWig+165% (k=2) |

Body TSL parameters

The following parameters and calculations were applied,

Conductivity ]

Temperature Permittivity
Nominal Body TSL parameters 220°C 53.3 1.52 mho/m
Measured Body TSL parametars (22.0+0.2)5C HME2EE% 1.689 mhofm + 6 %
Body TSL temperature change during test <0E5'C e -
SAR result with Body TSL
SAR averaged over 1 em® {1 9) of Body TSL Gondition
SAR maasured 250 mW input power 10E6EmW /g

SAR for nominal Body TSL parametars

normalized to 1W

NAmW/g217.0 % (k=2)

SAR averaged over 10 cm? {10 o) of Body TSL

condition

SAR measured

250 mW input power

353 mw /g

SAR for nominal Body TSL parameters

normalized to 1w

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

Certificate No: D1900Y2- 5d143 Sap1d
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Appendix
Antenna Parameters with Head TSL

Retumn Logs J -23.7 dB

Impedance. transformed to feed point i 53.5Q +58 0 J

Antenna Parameters with Body TSL

Impedance, transformed to feed point 484 03 + 6.1 02
Return Loss -2394dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1195 ns il

After long term use with 100W radiated power, anly a slight warming of the dipole near the feadpoint can be measured.
The dipale is made of standard semirigid coaxial sable. The certer canductar of the feeding ling is diractly connected 1o the
sacond arm of the dipole. The antenna s therefore shont-circuited for OC-signals.

Mo excessiva force must be applied to the dipole arms, becauss they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufaciured by SPEAG
Manufaciured on March 11, 2011
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DASYS5 Validation Report for Head TSL

Date: 26,09.2011
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serjal- DIYOV2 - SN: 5d143

Communication System: CW; F ‘requency: 1900 MHz

Medium parameters used: f = 1900 MHz; 6 = 1.43 mho/m: £ = 39.6; p= 1000 kg/m’
Phantom section: Flat Section

Measurement Standarg: DASYS (IEEEAEC/ANS] C63.19-2007)
DASYS52 Configuration:
= Probe: ES3DV3 - SN3205: ConvF(5.01, 5.01, 5.01): Calibrated: 29.04.201 |
*  Sensor-Surface: Imm ( Mechanical Surface Detection)
* Electronics: DAE4 Sns01: Calibrated: 04.07.2011
*  Phantom: Flat Phantom 5.0 (f ront); Type: QDOOOPSO0AA; Serial: 100)]
s DASYS5? 52.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Head Tissue/Pin=25( mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm. dy=5mm, dz=Smm

Reference Value = 99 (84 Vim: Power Drift = (.04 dB

Peak SAR lextrapolated) = 18.735 Wikp

SAR(1p) =103 mW/g: SAR(10 g) = 5.36 mW/g

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

F.4
1.1

-14.28

LN 1

0dB = [3.010mW/ g
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Impedance Measurement Plot for Head TSL

26 Sep ZB11 BYE30:%a
CHY 514 1 v rs FOL532a0 77344 4BLED pH 1 380,868 90F Muz

Frv
157

Hld

CHE 841 ipe g - FE "E%Limm
Ca - _.'r"—’_‘L; a—
= o
55 p

g
* T
Hld Efjlr

START 1 TOB.000 BB6 NS ETOP 2 10 0.000 600 Fle
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DASYS Validation Report for Body TSL
Date; 26.09 201 1

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: DI20OYV2; Serial: DI1900V2 - SN: 5d143

Communication System: CW; Frequency: 1900 MYz

Medium parameters used: f= 1900 MHz: g = 1.59 mho/m; ¢, = 54 2; p= 1000 kg/m’
Phantom section: Flar Section

Measurement Standard: DASYS (IEEE/EC/ANS] C63.19-2007)

DASYS52 Configuration:
*  Probe: ES3IDVa SN3205: ConvFi(4.62, 4.62. 4.62); Calibrated: 2904.2011
*  Sensor-Surface: 3mm ( Mechanical Surface Detec ion)
* Electronics: DAES Sn601; Calibrated: 04.07.201 |
*  Phantom; Flat Phantom 5.0 (back}); Type; QDOOOPSOAA: Serial: 1002
*  DASYS52 52.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 96 063 Vim; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 18 849 Wikg

SAR(1 g) = 10.6 mW/g; SAR(10 g) = 5,53 mW/g

Maximum value of SAR tmeasured) = 13,361 mW/g

w
[]
343
: .5
1.3
-13.73
1716
(0dB = Jﬁ.ﬂl’:ﬂm‘ﬁr’fg
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Impedance Measurement Plot for Body TSL
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