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CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibration date:

D835V2 - SN: 4d141

QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

September 24, 2012

Calibration Equipment used (M&TE critical for calibration)

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 certificate.

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

Calibrated by:

Approved by:

Network Analyzer HP 8753E

US37390585 S4206

Name
Israe El-Naouq

Katja Pokovic

18-Oct-01 (in house check Oct-11)

Function
Laboratory Technician

Technical Manager

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

Primary Standards D # 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: 5058 (20k) 27-Mar-12 {No. 217-01530) Apr-13

Type-N mismatch combination SN: 5047.2 /06327 27-Mar-12 (No. 217-01533) Apr-13

Reference Probe ES3DV3 SN: 3205 30-Dec-11 (No. ES3-3205_Dec11) Dec-12

DAE4 SN: 601 27-Jun-12 (No. DAE4-601_Jun12) Jun-13

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

In house check: Oct-12

Signature
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Issued: September 24, 2012
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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) |EEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-heid
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 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:

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
refiected power. No uncertainty required.

e 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.

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%.
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Measurement Conditions
DASY system configuration, as far as not

iven on page 1.

DASY Version DASY5 Vv52.8.2

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 415 0.90 mho/m

Measured Head TSL parameters (22.0+0.2) °C 413+6% 0.90 mho/m + 6 %

Head TSL temperature change during test <05°C e -
SAR result with Head TSL

SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured 250 mW input power 234mW/g

SAR for nominal Head TSL parameters

normalized to 1TW

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

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

condition

SAR measured

250 mW input power

1.53mW /g

SAR for nominal Head TSL parameters

normalized to 1W

6.12 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 532+6% 1.00 mho/m £ 6 %
Body TSL temperature change during test <05°C
SAR resuit with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 244mW /g

SAR for nominal Body TSL parameters

normalized to 1W

9.46 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

6.25 mW /g = 16.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 526Q-2.7jQ
Return Loss -28.7dB
Antenna Parameters with Body TSL
Impedance, transformed to feed point 50.1Q-19jQ
Return Loss -34.6dB
General Antenna Parameters and Design
I Electrical Delay (one direction) | 1.391 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. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard.

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

March 27, 2012
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DASYS5 Validation Report for Head TSL

Date: 24.09.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d141

Communication System: CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; ¢ = 0.9 mho/m; & = 41.3; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
o Probe: ES3DV3 - SN3205; ConvF(6.07, 6.07, 6.07); Calibrated: 30.12.2011;
» Sensor-Surface: 3mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 27.06.2012
» Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001
e DASY52 52.8.2(969); SEMCAD X 14.6.6(6824)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm 2/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 56.647 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 3.447 mW/g

SAR(1 g) = 2.34 mW/g; SAR(10 g) = 1.53 mW/g

Maximum value of SAR (measured) = 2.71 W/kg

-4.80
-1.20

-12.00

0dB =2.71 W/kg = 8.66 dB W/kg
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Impedance Measurement Plot for Head TSL

24 Sep 2012 14:48:11
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DASYS5 Validation Report for Body TSL

Date: 24.09.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d141

Communication System: CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; 6 = 1 mho/m; & = 53.2; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2007)

DASY52 Configuration:
¢ Probe: ES3DV3 - SN3205; ConvF(6.02, 6.02, 6.02); Calibrated: 30.12.2011;
¢ Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 27.06.2012
+ Phantom: Flat Phantom 4.9L; Type: QDO00P49AA; Serial: 1001

» DASY5252.8.2(969); SEMCAD X 14.6.6(6824)

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 = 55.345 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.541 mW/g

SAR(1 g) =2.44 mW/g; SAR(10 g) = 1.6 mW/g

Maximum value of SAR (measured) = 2.85 W/kg

-12.00

0 dB = 2.85 W/kg = 9.10 dB W/kg
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Impedance Measurement Plot for Body TSL

24 Sep 2012 ©9:58:25
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Calibration Laboratory of
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Engineering AG
Zeughausstrassa 43, B004 Zurich, Switserland

Acciadted by e Swiss Accredaion Service (SAT)

Acerediation No: SCS 108

G Schwsirerincher Kalibrierdienss
c Servica bk datalonnage

Bervizio svizzero di tataiurs
s Switid Callbraton Saraco

The Swiss Accreditstion Service is one of ihe signatories 1o ihe EA

Multilasaral Agr 1 Ror The gniticn of calibraon cerificates

Cient  SMQ (Auden) Cartificets No: DT800V2-2d171_Oct12

(CALIBRATION CERTIFICATE B
==

‘m‘m D1800V2 - SN: 20171

‘Gmmn-mmt QA CAL-05.vB

Calibration procedurs for dipole validation kits above 700 MHz

|¢mmm October 12, 2012

This caibration certdicaie dooumenis the tmceabilty 1o nabonal standards, which rmalue $o physicsd units of measrpmsants {51

Caltention Espagrment wsod (MATE driticsl for calibraton)

Tha BRaR B Tha il e wilh corfich probabilty me gheien an s iolowing pages and aro paft of {he oerificate

Al calbwnicen hove boan corduciod n B closed |aboemicey laciify: srrdnonmaes smparaivee (22 & 310 and bursdiby < 705

Primary Slardards | Cl Datn [Corfcain Mo | Behedulod Caiteafion
Power matar EFM-S42A | GEaranoTos QEOC-11 (Mo, 17-01451) Oct-12
Powor sensor HP 84814 USAT2RTEY G5-0ct-11 (Mo 1T-01451) Oct-12
Aafgrence 20 di Alteruiaicr SN 5058 (20K) ET-Mar- 13 Mg, 171530} Apr-13
Type-W mismatch combinaion SN- S0E7.2 F DE3aT TFT-Mar-12 {No. H7-01533) Apr-13
Aslarence Proba ES30VE S 3208 30-Dec-11 (Mo, EE3-2205 Decil) D12
DAEL SN a0 2T-dun-12 Mo DAES-601_Jun12) Jur=13
Secondary Standards [ioe C:homch Dt [ hoissen) Schadulad Ghech
Powsr sarsor MP B481A | wvaroaz317 18002 fin house check Dal-11) I hiutss chack: Cci-13
RF gerprator AAS SWT-00 1 0000 et i ol Chadh Ot 11) b hewine check: Oct-13
Metwodd Analyzer MP BFS3E USITIO0SAE S4206  18-0cDN [in housae check Ocl-12) In house check: Oct-13
| hame Fumciion Signatien
| Cabbemng by inrma El-Nacug Lakwwrmgary Tachnician p C F ,\-]
I Aggecrand by Kty Pokove: Techncal Manager

This cambmson cemtcabe shal nol bs eEFocLced suoapt in ful wihaut witien approval of the aborsiory

A2

tuguec) Octobmr 15, 2012
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Calibration Laboratory of
Schrmid & Partner

Engineering AG
Zoughaussirases 43, BO0E Zurich, Switreriand

Schweizeriacher Kalibrierdienst
Service suisse d'dtalonnage
Bervizig svizzero di taradurs
Swizs CalibraBon Service

Acgredited by the Swiss AccredRation Senkce [SA5) Acersditation Mo SCS 108
The Swiss Accrediation Senveon is on of the sigreiores o the E8
Muitlinteral Agresment Tor the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ MORM xy.z
NiA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1526-2003, “IEEE Recommended Practice for Determining the Peak Spatlal-
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 Commigsion Office of Engineering & Technology (FCC OET),

“Evaluating Compliance with FCC Guidelines for Human Exposura to Radiofrequency

Electromagnetic Fields; Additional Informaticn lor Evaluating Complance of Mabile and

Portable Devicas with FCC Limits for Human Exposure 1o Radiofrequency Emissions”,

Supplement C (Edition 01-01) to Bulletin 65

b

Additional Documentation:
d) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

s  Measurement Conditions; Further details are available from the Validation Report at the end
of the cerificate. All figures stated in the cenificate are valid at the fraguency indicated,

= Antenna Parameters with TSL: The dipole is mounted with the spacer to position its lead
point exactly below the center marking of the iat phantom section, with the arms oriented
parailel to the body axis.

= Foed Point Impedance and Return Loss: These parameters are measurad with the dipole
positioned under the liguid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector 1o the feed point. The Return Loss ensures low
refiected power. Mo uncertainty required.

» Electrical Delay: One-way detay batween the SMA connector and the antenna feed point.
Mo uncertainty required.

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

s  SAA normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

« SAR for nominal TSL parameters: The measured TSL paramaters are used 1o caleulate the
nominal SAR result.

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

DASY system configuration. as far es ot given on pegs 1
DASY Version DASYS VE28.3
Extrapolation Advanced Extrapolation
Phantom Modutar Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution . dy, dF =5 mm
Frequency 1800 MHz = 1 hiHz |

Head TSL parameters
The following pararmeters and caloulahons wons sooled
Temperature Parmittivity Conductivity
Hominal Head TSL parameters 200 400 1.40 miafm
Measured Head TSL parameters 220:021°C WL:8% 1.38 mho/m = 6 %
Head TSL temperature change during est =05"C - —
SAR result with Head TSL

| AR averaged over 1 cm” (1 g) of Head TSL Candiion
S5AR measund 250 mil Inpull power 944 Wikg
SAR for nominal Head TSL parameters normalicred to 1W 8.0 Wikg = 17.0 % (k=2)
SAR pveraged over 10 cm” (10 g) of Head TSL COMETion
5AR measured 250 MV nput power 4.98 Wikg
SAR for nominal Head TS1 paamaters normaied o W 20.0 Wikg = 16.5 % [ke2)

Body TSL parameters

Tha following parameders end calculatinns wese apphed.

l Temperature Permittivity Conductivity
Hominal Body TSL parameters 220°C 5313 1.52 mha'm
Measired Body TSL parameters @20:02°C S51B:6% 1.53 mho'm £ 8 %
Body TSL temperatufe change during best =05 e -

SAR result with Body TSL

SAR averaged over 1 cm” (1 g} of Body TSL Condition
SAR measured 250 MY input power S.57 Wikg
5AR for nomanal Body TS1 parameiers norrralized o 1W I7.9 Wikg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g} of Body TSL condition
| SAR measured 250 mW input power 5.06 Wikg
SAR for nominal Body TSL parameiers nofmaiized o TW 20,1 Wikg = 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL

Impedanca, transiarmed o feed point 4870 -16j0 |

| Return Loss - 35808 |

Antenna Parameters with Body TSL

| Impedance, transtarmed 1o foed point 4810 -23 [0
| Retum Lozs . 267 dB

General Antenna Parameters and Design

Etectrical Delay {ane direction) | 1211 s

Afer long term use with 100W radizsied power, only & Sighl wanmeng of the dipol near ihe feedpaint can be measurad

The dpote is made of standard semirigid coadsi cable The center conductor of the feeding line & directly connecied 1o the
sacond arm ol the dipohe. The anbenna is thenelons shot-circuted for DC-signals On gorme of the dipales, small end caps
are added to the dipokr anms in erder b improve maicheng wihen eded acconding 1o he position a3 explained in the
“Measuremen! Conditions” parageaph, The SAR data sre not altected by s changa The overad dipole length iz still
aceording to the Stendand.

Mo excessive loree must be applied 1o the dipole amms. because hey might bend or the soldered connections near tha
{eedpoind may be darmaged

Additional EUT Data

WManufaciured by SPEAG
Manulachired on Juby 04, 2008
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DASYS Validation Report for Head TSL

Daie: 12.10.2012
Test Labomatory: SPEAG, Zurich, Switzerland
DUT: Dipode 1800 MiLz; Type: DSV Serial: DIV - SN: 24171

Communication System: CW; Frequency: 1800 MHz

Medium purameters used: = 1800 MHz; o = 1L.38 mho/m; & = 39.4: p= 1000 H-'-"“'I
Phamoin section: Flal Seciion

Measurement Standard: DASYS ([EEETEC/ANS] C63.10-2007)

DASY 52 Confliguration
« Probe: ES3DVI - SN3205: ConvF{5.07, 5.07, 507 Calibrated: 30.12.201 |-
o Sensor-Surfece: 3mm (Mechanical Surface Detection)
¢  Electromics: DAE4 Snf | ; Calibrated: 27.06.2012
« Phantom: Flat Phantom 5.0 (front); Tyvpe: QDOOOPS0AA; Serial: 1001

« DASYS2 52E3(988); SEMCAD X 14.6.7(6848)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7 )/ Cube 0:
Measurement grid: dx=3mm, dy=5mm. dz=3mm

Reference Value = 95,591 Vim; Power Drift = 0.05 dB

Peak SAR (eatrapolated) = 16.9 Wikg

SARID g) = 9.44 Wikg; SARIID g) = 4,95 Wikg

Maximum value of SAR (measured) = | 1.6 Wikg

Ta.00

0dB =116 Wikg = 10.64 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Drate: 12.10.2012
Test Laboratory: SPEAG, Zurich, Switzerband
DUT: Dipole 1800 MHz: Type: DISO0V2; Serial: DIRMOV2 - SN: 24171

Communication System: CW:; Frequency: 1800 MHz

Medium parameters used: [ = [B00 MHz; o= 1.53 mho'm; &, =51 .8: p = Hlﬂi\_ym'
Phamtom section; Flat Section

Measurement Standard: DASYS (IEEEABEC/ANST Ca3 19-2007)

DASYS2 Configuration
+» Probe: ESIDV3A - SN3I205; ConvFi4.74, 4.74, 4.74); Calibrated: 30,12.201]:
« Sensor-Surface: 3mm (Mechanical Surface Detection)
o Elecironics; DAEA Spb6l | ; Calibrated; 27.06,2012
o Phantom: Flst Phantom 5.0 (back); Type: QDOOOPS0AA; Senal: 1002

o DASYS2 52.8.30988); SEMCAL X 14.6.7(6848)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7xTWCube 0:
Measurement grnid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 93591 Vim: Power Drift = 0.05 dB

Peak SAR (extrapolated) = 17.0 Wikg

SAR(L g} = 9.57 Wikg: SAR(10 g) = 5.06 Wikg

Maximum value of SAR (measured) = 12,0 Wikg

-1aan

S

0dB = 12,0 Wikg = 10.79 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Foughausstrasse 43, B004 Zwrlch, Switrerfand

Sehweizerischer Kalibrlordienst
Service sulsse d'éalonnage
Servizio svizzero di taralure
Swliss Calibration Service

Accredited by the Swiss Aocreditalion Service [SAS) Accreditation Mo SCS 108
The Swiss Accreditalion Service ks one of the signatories to the EA
Multilateral Agresment for the recegrillon of cellbration cartificates

Clignt SMQ {Auden}) Certiticate No: D1900V2-5d162_Sep12

|CJ-\LIBHATIDI!£ ERTIFICATE

Chject D1900V2 - SN: 5d162

Calibealion precedunaia) Qf CAL-05.vE
Calibration procedure for dipole validation kits above 700 MHz

Callbyration dat: Seplember 21, 2012

This ealibealion carlfenlo decumyents i irnconkiily 16 natonal standands, which roalize the physleal eills of manswamanis (5.
This reaasuramiis and Iha uneanakiins wilh conlisente probabity no given on The fellowlng pages and A par o their coxitilicate.

A onfibratlons have been conduciod in the cosed labormtony facily: environment lomporun {22 & 3G and humldily < P08,

Calitartion Equiperont usod (MATE collical for colibaation)

Pulrary Syandands o ) Cal Dabo [Corlitats No.) Sechadulad Calibration

Povwar rvilisr EPM-4424 GHITAR0T04 05-0ct-11 [Mo. 217-01451) Oet-12
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Calibration Laboratory of

! g Sohwelzerlacher Kalibrierdienal
Sechmid & Pariner Sarvice suisse d'étalonnage
Eng]neeﬁng AG G Servizio svizzero di taratura
Zeughausstragse 43, 8004 Zurich, Swileeriend S swiss Calibratlon Service

Accradilad by he Swiss Accredistion Sernvics {SAS) Accreditation Ma.: ‘SCS 108
The Swiss Accreditation Service is one of the signatories bo the EA
Muliilateral Agraemant for the recagaition of calibration carlilicates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y,z
MN/A not applicable or nol 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 Wirelass
Communications Devices: Measurement Techniques”, December 2003

b) IEC 62209-1, “Procedure o measure the Specific Absorption Rate (SAR) far hand-held
dovices 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 o Fadiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FGC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Decumentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e Measurement Conditions: Further details are available from the Validation Feport at the end
of the ceriificate. 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 ts feed
point exactly below the center marking of the flat phantom section, with the arms orlented
parallel to the body axis.

s Feed Poinl 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 cannector to the feed point. The Return Loss ensures low
reflected power. No uncertainly required.

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

« SAH measured: SAR measured at the stated antenna inpul power,

« SAR nonmalized: SAR as measured, normalized to an input power of 1 W at the antenna
connectar,

« SAR for nominal TSL parameters: The measured TSL paramelers are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainly of measurement

multiphed by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 85%.

Cotificate Mo D1900V2-54162_Sept2 Page 2 of 8
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Measurement Condifions

DASY system configuration, as far as nol given on page 1.
DASY Version DASYS Vs2.8.2
Extrapolation Advanced Extrapolation
Phantom Modutar Flal Phantom
Distance Hpole Center - TSL 10 mm wilh Spacer
Zoom Scan Resolution d, dy. dz = 5mm
Frequency 1900 MHz £ 1 Wiz

Head TSL parameters
The lolipwing paramelers and calculations were applied.

Temperature Parmittivity Conductivity

Mominal Head TSL parameters 220"C £0.0 1.40 mhafm

Measured Head TSL parameters (220202)°C 406 £+8 % 1.97 mha'm 2 8 %

Head TEL temperature change during teat <05%C i Rp
SAR result with Head TSL

SAR avaraged over 1 em’ (1 g) of Head TSL Condition

SAR moasunad 250 mW input power 9.68 MW /g

SAR for nominal Hend TSL paramalens normalized o 1W 0.4 mW iy & 17.0 % (ka2)

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

SAR measured 250 mW Input powes 513 mW g

SAR for nominal Head TSL paramelers nomalizad lo TW 20,7 mW g & 16.5 % (k=2)
Body TSL parameters

The lallowling parameters and calculations won applied.
Temperalure Permittivity Conductivity

Nominal Bady TSL paramelers 220°C 533 1,52 mhafrm

Measured Body TSL parameters {(220=02)°C 52546 % 1,54 mhafm * 6 %

Body TSL temperature changs during test <05"C -
SAR result with Body TSL

SAR averaged over 1 cm” (1 g) of Body TSL Condition

SAH measurad 250 mW inpul power 10.3mN Jig

SAR for nominal Body TSL paramelers normalizad to 1W 40,7 MW/ g £17.0 % (k=2)

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

SAR measured 250 mW inpul power 545 MW /g

SAR for nominal Body TSL parameters nomalkized to 1W 21.6 mW /g = 16.5 % (k=2)
Cerificate Mo: 01800 2-5d162_Sepi2 Page 3oi B
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed ta feed poind 53.2 (3 + 4.0 j{¥
Retumn Loss -26.1dB

Antenna Parameters with Body TSL

Impedance, franstormad 1o feoed poind 49.2 €1 + 5.0 jK2
Raturn Losa - 259 d8

General Antenna Parameters and Design

Electrical Delay (one direction) | 1,497 ns

Alter long term use with 100W radiated power, only a slight warming of the dipoa near Ihe foedpoint can be maasurad,

The dipele is made of slandard seminigld coaxial cable. The conter condustor of the laading line is diracily connected to lha
sacond arm of the dipole. Tha antanna is therelore shon.circuited fer DC-signals. On some of the dipoles, small end caps
are adcad to the dipole arms in order to improve matching when loaded acconding to the position as auplainad in tho
"Mensuramant Condilions” paragraph. The SAR dala are not alloctod by this change. The overall dipole lenglh & atill
aceording 1o the Standard.

Mo excessive forca must be apphiod o the dipole arms, becouso thay might band or the soldarad cannactions nenr e
laedpaint may ba damagoed,

Additional EUT Data

Manulaciured by EPEAG
Manufactured on Decamber 20, 2011
Conificate Mo: D1900V2-5(HE2_Sep1l Page 40! 8
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DASYS5 Validation Report for Head TSL

e 21.08.2002
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dvipole 1900 MIz; Type: DI900VZE; Serial: DI900V2 - SN: Sd162

Comrmunicalion System: OW; Frequency: 1900 Mz

Mediwm parameters used: = 1900 MHz: o = 1.37 mhofin; & = 40.6; p = 1000 kg/m’
Phantoan section: Flat Section

Measurement Standard: DASYS (IEEETEC/ANST C63,19-2007)

DASY 52 Configuration:
o Probe: BS30WE - SN3205: ConvBE(5.01, 5,00, 501 Calibrated: 30.12.2011;
o Sensor-Surface; 3mm {Mechanical Surface Detection)
+  Blectronics: DABD Sn601; Calibrated: 27.06,2002
= Phantom: Flat Phamtom 5.0 (ront); Type: QDOOOPSOAA; Scrial: 1001
o DASYSZ 52820965, SEMCAL X 14.6.6(6824)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube O:
Mensurement grad: dx=5mm, dy=5mm, dz=5mm

Reference Value = 95423 YW, Power Drilt = (604 dB

Peak SAR {extrapolated) = 17,236 mW/g

SAR(L g) = 969 mWigs SAR(10 g) = 5,13 mW/g

Maximum value of SAR (measored) = 1.9 Wy

-0.00
-12.00
-16,80

<2000

OdB =119 Wikg =2151 dB Wikg

Cerificate Mo: D1O00V2E-5d 162 Sepid Page 5 of &
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date; 21.09,2012

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: IM900VZ; Serial: D19V - SN: 54162

Commumication System: CW; Fregueney: 1900 MHz

Mediwm parameters used; {= 1900 MHz: o= 1.54 mho/m; g = 52.5. p = 000 kg-"m"'
Phantom seclion: Flal Section

Measurement Standard: DASY S (IEERITEC/ANST Co3.19-2007)

DALY 52 Configoration:

Frobe: ES3DV3 - SN3205; Convl(4.62, 4.62, 4.62); Calibrated: 30.12.201 1;
Senzor-Surface: 3mm {Mechanical Surface Delection)

Eleetronics: DAE4 Sn601; Calibrated: 27.06.2012

Phantom: Flat Phantom 5.0 (back); Type: QDODIPS0AA; Serial: 1002
DASYS2 52.8.2(969), SEMCAD X 14.6.6(6824)

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

Reference Value = 95423 Vim; Power Driftl = 0,02 dB

Peak SAR (extrapolated) = 17.979 mWig

SAR(1 g) = 10.3 mW/g; SAR(10 g) = 5.45 mW/g

Maximum value of SAR {measurcd) = 12.9 Wikg

-

=4 =400

-20.00

0dB =129 Wikg =22.21 dB Wikg

Carlilicate Mo: D1900VE-5d162_Sep12 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of T, Schweizarischer Kallbrierdienst
Schmid & Partner A Service suisse d'talonnage
Enginearing AG L x Servizio avirrors di taraturs
Zoughaussirasse 43, 8004 Zurich, Switzeriand ’Lﬁf Swriss Callration Service
Accrediled by fe Smiss Accedtation Sanace (SAS) Accreditation No.! SCS 108

The Swiss Accroditation Sorvice is ane of the signatories 1o the EA
Muntiigtera! Agresment 1of the recognmtion af callbratian cemificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, December 2003

b) |EC 62209-1, "Procedure to maasure 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 fo 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 indicaled.

« Antenna Paramelers with TSL: The dipole is mounted with the spacer lo position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

s 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. Tha Retum Loss ensures low
reflected power. Mo uncertainty required.

s 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.

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

Report No.: WT158003998 Page 27 of 51



Measurement Conditions

DASY system configumtion. as far 88 nol ghien on page 1.
DASY Version DASYE vz el
Extrapoistion Atvanced Extrapolation
Fhantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution d, dy, dz = 5 men
Frequency 2450 MHz « 1 MHz

Head TSL parameters
The lollowing parameters and calculabons were applied.
Temperature Permittivity Condut tivity
Wominal Head TSL parameters 20T N2 1.80 mbodim
Moasured Head TSL parameters (220202)°C B4 B% 1 85 mboim & 8 %
Hoad TEL lemperature change during test «08°C e
SAR result with Head TSL

SAR sveraged over 1 om’ (1 g) of Head TSL Cardtion
SAR measured 250 MWW input powar 13,3 Wikg
SAR lor nominal Head TSL pararmdters normalized o 1W §2.3 Wikg 2 17.0 % (k=)

' SAR aversged over 10 em’ (10 g) of Mesd TSL condition
SAA measured 250 mW input powar 619 Wy
SAR for nominal Head TSL parameters nodmalized to 1W 24.5 Wheg o 165 % (k=3)

Body TSL paramelers
T loliowsng pasamaton and calculabions wons appled,
Tamparaturs Parmttivity Conductivity |
1
Nominal Body TSL parameters 2o 527 1.95 mha/m
Measured Body TSL parameters (220+02)*C 51028% 202 mho'm & 8 %
Body TS5L temperature changs during 1est <0.5°C e -
SAR result with Body TSL
SAR averaged over 1 em’ (1 g} of Body TSL Condition
SAR measured 250 mW input powet 130Whg
SAR for nerminal Body TSL paramolers normalized 1o 1W 508 Wikg 5 17.0 "% (k=2)
SAR sveraged over 10 cm” (10 g) of Body TSL congition
SAR measuned 250 mW inpat powesr 603 Wikg
LEAHIu nominal Body TSL parameters normalized o 1W 23.8 Wikg = 16.5 % [k=2)

Report No.: WT158003998
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Appendix
Antenna Parameters with Head TSL

Impadance. transiormed 10 feed point 5300 +251
Asturn Loss - 28 4 9B

Antenna Parameters with Body TSL

Impadance, wanslomed 10 feed point 50160 4412
Ratumn Loss <270 08

General Antenna Parameters and Design

| Esectrical Deiay (one drection) | 1,165 ns |

Aftor long term use with 100W radiated power, anly a alight warrming of the dpols near the feedpont can be moasured

Tha dipole & made of standard semirigid coaxial cable, The canter conductor of the leading line & drectly connecled o he
second am of the dipols. The anterna is therotare shor-cinoulbed for DC-signnls. On some of the dipoles, small end caps
am adoed 1o the dipole arma in order 10 IMprove Malching when badad according 10 the politon &t explained in the
“Moasuramenl Condiions” paragraph. The SAR data ane nol aMecied by this changs. The oweiall dipole engih s atill

according to the Standard
No sxosssive fomee mus! be appléed 1o the dpols amma, baciiss they might bend of the soldensd connectons naar tha
foadpaint rmay b damaged
Additional EUT Data
Maniufaciured by SPEAG

Manutactuned on Decembar 11, 2008
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DASYS Validation Report for Head TSL

Date: 1810020012
Test Laboratory: SPEAG, Zurich, Switrerland
DUT: Dipole 2450 MHz; Ty pe: D2450V2; Serfal: D2450V2 - SN: BI8

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; 0 = 1.85 mhofm: £, = 38.4; p= 1000 kgfm’
Phantom section; Flat Section

Measurement Siandard: DASYS (IEEEAEC/ANST O3, 19-200T)

DASY 52 Configuration:
+ Probe: ES3IDV3 - SN3205; ConvFid.45, 4.435, 4.45); Calibrated: 30.12.2011-
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
s  Electromes: DAE4 Sn601; Calibrated: 27.06.2012
# Phantom: Flat Phantom 5.0 (front); Type: QDODOPSOAA; Serial: 1001

« DASYS2 528 3(988); SEMCAD X 14.6.7(6848)

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

Reference Value =99.551 Vim; Power Dnfl =0.07 dB

Peak SAR {extrapolated) = 27.4 Wike

SAR(] gh = 13,3 Wikg; SAR(10 g) = 6.19 Wik

Maximom value of SAR (measured) = 17.0 Wikg

=8

Ta.&0

1.

fa,m0

0rdB = 17.0 Wikg = 12.30 dBW kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Dare: 18102012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 818

Communication System: CW,; Frequency: 2450 MHz

Medium parameters used: = 2450 MHz; o = 2.02 mbo/m; & = 51; p = 1000 kg/m’
Phantom section: Flat Scotion

Measurement Standand: DASY S (IEEEAECTANSI C63,19-2007)

ASY 52 Configuration;
+ Probe: ES3IDY3 - SN3205; ConvF(4.26, 4.26, 4.26); Calibrated: 30.12,2011;
+  Sensor-Surface: 3mm (Mechanical Surface Detection)
s Electromics: DAE4 Sn60] ; Calibrated: 27.06.2012
+ Phantom: Flat Phantom 5.0 (back); Type: QIDMMOIPS0AA; Serial: 1002

« DASYS2 5283988 SEMCAD X 14.6,7(6848)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm 2/Zoom Scan (7x7x7)/Cube 0:
Messurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 95.079 Vim: Power Drift = 0.02 dB

Peak SAR {extrapolated) = 26.9 Wikg

SARII g) = 13 Wikg:; SAR(10 g) = 603 W/kg

Maximum valuve of SAR (measured) = 17.0 Wikg

=

Vi am

In.2a

Fane

0dB = 17.0 Wikg = 12,30 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Aceredited by the Swiss Accreditation Service {(SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service Is one of the signatories to the EA

Multifateral Agreement for the recognition of calibration certificates

client  MRT-CERT (Auden) Certificate No: D2600V2-1074_Jani4

|CALIBRATION CERTIFICATE

Object D2600V2 - SN: 1074

Calibralion procedure(s})

QA CAL-05.v9 .

Calibration procedure fb'r._dipol_e validation kits above 700 MHz

Calibration date:

Janliary 13,2014

This calibration centificate documents the traceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainties with confidence probabitity are given on the following pages and are part of the certificale.

All calibrations have been condtcted in the closed laboratory facility: environment temperalure (22 + 3)°C and humidily < 70%.

Calibration Equipment used {M&TE critical for calibralion}

Report No.: WT158003998

Primary Standards D # Cal Date {Certilicate No.) Scheduled Calibration
Power meter EPM-442A GB37480704 09-Oct-13 (No. 217-01827} Qct-14

Power sensor HP 8481A U837292783 0¢-Oct-13 (No. 217-01827) Get-14

Power sensor HP 8481A MY41092317 09-Oct-13 (No. 217-01828) Qct-14

Reference 20 dB Altenuator SN: 5058 (20k) 04-Apr-13 (No. 217-01736) Apr-14

Type-N mismatch combination SN: 5047 .3/ 08327 04-Apr-13 (No. 217-01739) Apr-14

Reference Probe ES3DV3 SN: 3205 30-Dec-13 (No. ES3-3205_Dec13) Dec-14

DAE4 SN: 601 25-Apr-13 (No. DAE4-801_Apr13) Apr-14

Secendary Slandards 1D # Check Date (in house) Scheduled Check

RF generator R&S SMT-06 100005 04-Aug-99 (in house check Oct-13) In house check: Oct-16
Nelwoerk Analyzer HP 8753E US37380585 S4206 18-0ct-01 {in house check Oct-13) In house check: Oct-14

Name Function Signature

 Laboratory Technician 0 P é{f,g -
P =

Issued: January 13, 2014

Calibrated by: Israe El-Naouq -

Approved by: Katja Pokovic Te(_;hnicai Manager

This calibration certificate shall not be reproduced except in full without written approval of the laboraiory.
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Calibration Laboratory of S, Schwelzerischer Kalibrierdienst

Schmid & Partner ;E“\\___/;EE/—:": Service suisse d'éalonnage
Engineering AG B Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland % //;\\\\\\‘ Swiss Calibration Service
RTINS
Accredited by e Swiss Accreditation Service {SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Muitijateral Agreement for the recognition of callbration certificates

Glossary:

TSL tissue simutating liquid

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

Calibration is Performed According to the Folowing Standards:

a) |IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

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 300 MHz to 3 GHz)",
February 2005

¢) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 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.

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.

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

o 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.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
muitiplied by the coverage factor k=2, which for a normal distribution cerresponds to a coverage
probabiiity of approximately 95%.

Cerlificate No: D2600V2-1074_Jan14 Page 2 of 8
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Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASY5 v52.8.7
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy, dz =5 mm

Fraquency

2600 MHz + 1 MHz

Head TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.0 1.96 mho/m
Measured Head TSL parameters (22.0+0.2)°C 3888 % 2.00 mho/m 6 %
Head TSL temperature change during test <0.5°C
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 14.5 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

57.4 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.42 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

25.5 Wikg = 16.5 % (k=2)

Body TSL parameters

The foilowing parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 52.5 2.16 mho/m
Measured Body TSL parameters (22.0+£0.2) °C 51.416% 2.18 mho/m +6 %
Body TSL temperature change during test <05°C
SAR resuit with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.8 W/kg

SAR for nominal Body TSL parameters

normatized to 1W

54.7 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.12 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

24.3 Wikg = 16.5 % (k=2)

Certificate No: D2600V2-1074_Jant4
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 49.70Q-6.0jQ
Return Loss -24.44dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 46.8Q-5.0jQ
Return Loss -242dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.149 ns

Alter 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. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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 July 17, 2013
Certificate No: D2600V2-1074_Jan14 Page 4 of 8
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DASYS5 Validation Report for Head TSL

Date: 13.01.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1074

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: f = 2600 MHz; o = 2 S/m; &, = 38.8; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2007)

DASYS52 Configuration:
» Probe: ES3DV3 - SN3205; ConvF(4.46, 4.46, 4.46); Calibrated: 30.12.2013;
+ Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 25.04.2013
o Phantom: Flat Phantom 5.0 (front); Type: QDOO0OPS0AA; Serial: 1001
o DASY52 52.8.7(1137), SEMCAD X 14.6.10(7164)

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

Reference Value = 100.2 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 30.9 W/kg

SAR(1 g} = 14.5 W/kg; SAR(10 g) = 6.42 W/kg

Maximum value of SAR (measured) = 18.6 W/kg

40,40
. 1560

{20,680

-26.00 .

0dB = 18.6 W/kg = 12.70 dBW/k
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Impedance Measurement Plot for Head TSL.
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DASYS5 Validation Report for Body TSL

Date: 13.01.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1074

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: f = 2600 MHz; o = 2.18 S/m; &= 51.4; p = 1000 l<g/m3
Phantorn section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2007)

DASY52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.24, 4.24, 4.24); Calibrated: 30.12.2013;
¢ Sensor-Surface: 3mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 25.04.2013
¢ Phantom: Flat Phantom 5.0 (back); Type: QDOOOP50AA; Serial: 1002
o DASY5252.8.7(1137); SEMCAD X 14.6.10(7164)

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 = 95.091 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 29.7 W/kg

SAR(1 g} = 13.8 W/kg; SAR(10 g) = 6,12 W/kg

Maximum value of SAR (measured) = 18.3 W/kg

-10.40
f-t5.60

| 20.80

-26.00

0dB =183 W/kg = 12.62 dBW/kg
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Impedance Measurement Plot for Body TSL

CRA Sit 1 U FS 3t 46,758

fivg Ay
16 k

Hid

CHZz Sii.  L0G . . 5§ dB/REF -20 dB

£a T

13 Jan

-4,9922 % 12,262 pF
I

2014 14:58:42

2 600,000 060 MHz

i~ 24,23

dg 2 ‘BBB.BBG 284 MHz

Ay
189

Hid

START 2 409,000 806 HHz

STOP 2 850,806 8O0 MHz

Centificate No: D2600V2-1074_Jan14

Report No.: WT158003998

Page8of8

Page 41 of 51



. AU 4 I Colisboration with ABO ST
s p ©6 a g
CALIBRATION LABORATORY
/N

Add: No.52 Huayuanbei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: Info/@emcite.com Http://www.emcite.com

Client smMQ Cortificate No: Z14-97008

Object DAE4 - SN: 876

Calibration Procedure(s) TMC-OS-E-01-198

Calibration Procedure for the Data Acquisition Electronics
(DAEX) e e

Calibration date: March 03, 2014
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 ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Documenting
Process Calibrator 753 | 1971018 01-July-13 (TMC, No:JW13-049) July-14

Name Function Signature
Calibrated by: Zhao Jing SARTestEngineer  %4)
Reviewed by: Qi Dianyuan SAR ProjectLeader

Approved by: Lu Bingsong Depmy‘Digectéer?theai‘abélfa@y' B

Issuedi March 04, 2014
This calibration certificate shall not be reproduced except in full without written approval of the laboratoty.
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Add: No.52 Huayuanbei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504

E-mail: Info@emcite.com Hittp://www.emcite.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:

o DC Volitage 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.

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

« The report provide only calibration results for DAE, it does not contain other
performance test results.

Certificate No: Z14-97008 Page 2 of 3
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M VAR  CALERATION LABORATORY

Add: No.52 Huayuanbei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: Info@emcite.com Hittp://www.emcite.com

DC Voltage Measurement

A/D - Converter Resolution nominal

High Range: 1LSB = 6.1uV, full range = -100...+300 mV
Low Range: 1LSB = 61nV, full range = 3 IR +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y Z
High Range 405.534 + 0.15% (k=2) | 405.191 £ 0.15% (k=2) | 405.401 + 0.15% (k=2)
Low Range 3.99093 + 0.7% (k=2) | 3.97295+0.7% (k=2) | 3.99865 + 0.7% (k=2)
Connector Angle
Connector Angle to be used in DASY system 181°+1°
Certificate No: Z14-97008 Page 3 of 3
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Note:

1) Per KDB865664D01 requirements for dipole calibration, the test laboratory has

adopted three-year extended calibration interval. Each measured dipole is expected

to evaluate with the following criteria at least on annual interval in Appendix D.

a) There is no physical damage on the dipole;

b) System check with specific dipole is within 10% of calibrated value;

c) The most recent return-loss result, measured at least annually, deviates by no
more than 20% from the previous measurement.

d) The most recent measurement of the real or imaginary parts of the impedance,
measured at least annually is within 5Q from the previous measurement.
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835MHz Dipole Body
D835V2, serial No. 4d141 Extended Dipole Calibrations
§ 835 Head
Date of Return-Loss Delta(%) | Real Delta Imaginary Delta
Measurement (dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
2012-9-24 -28.714 52.572 -2.7344
2014-9-24 -29.594 -2.97 53.084 0.51 -5.285 -2.55
835 Body
Return-Loss Delta(%) | Real Delta Imaginary Delta
(dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
2012-9-24 -34.633 50.082 -1.8672
2014-9-24 -35.594 -2.70 50.305 0.22 -5.778 -3.91
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D1900V2, serial No. 5d162 Extended Dipole Calibrations
1900MHz Body
§ 1900 Head
Date of Return-Loss Delta(%) | Real Delta Imaginary Delta
Measurement (dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
2012-9-21 -26.119 53.156 4.0098
2014-9-24 -26.656 -2.02 53.666 0.51 2.752 -1.26
1900 Body
Return-Loss Delta(%) | Real Delta Imaginary Delta
(dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
2012-9-21 -28.393 52.982 2.543
2014-9-24 -25.656 0.11 49.666 -3.32 4,752 221
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D2450V2, serial No. 818 Extended Dipole Calibrations
2450MHz Dipole Body

Ri1 ZARDCON CH. S0E5A 0
iS530 0
153.23¢ pll

Stp 2,85 GH:

2

0T 250000 GHe XTCITE B

Stmp 250 Gl

§ 2450 Head
Date of Return-Loss Delta(%) | Real Delta Imaginary Delta
Measurement (dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
2012-10-18 -28.393 52.982 2.543
2014-10-18 -28.088 1.09 52.354 -0.63 2.530 -0.01
2450 Body
Return-Loss Delta(%) | Real Delta Imaginary Delta
(dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
2012-10-18 -27.110 50.055 44121
2014-10-18 -27.038 0.27 50.354 0.30 5.530 112
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