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Appendix 3-8: Calibration certificate: E-Field Probe (EX3DV4)
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Calibration Laboratory of sﬁ“‘\gj@ §  Schweizerischer Kalibrierdienst
Schm!d & If’artner 2 C Service suisse d'étalonnage
Engineering AG z 3 g Servizio svizzero i taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland ‘/,“,’ / ’,T._' N Swiss Calibration Service
T
Accredited by the Swiss Accreditation Senvice (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreement for the recognition of calibration certificates
cient | UERIABARISHER: [ Geriicate No: EX3-3679__Ju12

Object 1_ K30V _ '. e Sy

Calibration procedura(s)

Galibration date: [June 2173072 7"

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

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

Calibration Equipment used (MA&TE critical for calibration)

Primary Standards [ln] Cal Date {Certificate No.) Scheduled Calibration
Power meter E44198 GB41233874 29-Mar-12 {No. 217-01508) Apr-13
Fower sansor E4412A MY41488087 20-Mar-12 {No. 217-01508) Apr-13
Reference 3 dB Attenuator EN: 55054 (3e) 27-Mar-12 (No. 217-01531) Apr-13
Reference 20 dB Attenuator SN: 85086 (20b) 27-Mar-12 (No. 217-01528) Apr-13
Reference 30 dB Attenuator SN: 55128 (30b) 27-Mar-12 (MNo. 217-01532) Apr-13
Reference Probe ES3DV2 SN: 3013 20-Dec-11 (Mo. ES3-3013_Deg11) Dec-12
DAE4 SN: 660 10-Jan-12 {No. DAE4-680_Jan12) Jan-13
Secondary Standards 1D Check Date {in house) Schaduled Chack
RF generator HP 8648C US3642U01700 4-Aug-98 (In house check Apr-11) In house check: Apr-13
Network Analyzer HP 8753E US37390585 18-Cct-01 (in house check Oct-11) In house chack: Oet-12
Name Function Sigpature
Calibrated by: leton:Kas iTs -
Approved by:

Issued: June 22, 2012

This calibraticn certificate shall not be reproduced except in full without written approval of the laboratory.
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endix 3-8: Calibration certificate: E-Field Probe (EX3DV4

- ‘IIII[I
Calibration Laboratory of \.‘l‘:\‘t_’/:/ Schweizerischer Kalibrierdienst
Schmid & Partner % Service suisse d'étalonnage
Engineering AG Z Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ’ff//;ﬁ_‘\\\\? Swiss Calibration Service
,,;‘m\“ 3
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.2 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

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

A,B,C modulation dependent linearization parameters

Polarization ¢ protation around probe axis

Polarization & § rotation around an axis that is in the plane normal to probe axis (at measurement center},

i.e., & = 0 is normal to probe axis

Calibration is Performed According to the Following Standards:

a} |EEE 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
Techniques”, December 2003

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

Meﬂluds Applied and Interpretation of Parameters:
NORMx,y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 wavegmde)
NORMzx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E 2 field
uncertainty inside TSL (see below ConvF).

«  NORM(fx.y,z = NORMx,y,2 * frequency_response {see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2, The uncertainty of the frequency response is inciuded
in the stated uncertainty of ConvF.

e DCPx,y.z: DCGP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

= PAR:PARis the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

s Ax vz Bxyz Cxyz VRxyz A B, Care numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the
maximum calibration range expressed in RMS voltage acrass the diode.

* ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytica! field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
fo NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to = 100
MHz.

= Spherical isoiropy (3D deviation from Isofropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

* Sensor Offset. The sensor offset corresponds to the offset of virtual measurement center from the probe tip
{on probe axis). No tolerance required.
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endix 3-8: Calibration certificate: E-Field Probe (EX3DV4) (cont’d
EX3DV4 — SN:3679 June 21, 2012

Probe EX3DV4

SN:3679

Manufactured:  September 9, 2008
Calibrated: June 21, 2012

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY?2 system!)

Certificate No: EX3-3679_Jun12 Page 3 of 11

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone: +81 463 50 6400 / Facsimile: +81 463 50 6401



Test report No. : 4786002570S-A

Page : 90 of 117
Issued date : April 15,2013
FCCID : YR7TAERODRP3

endix 3-8:

Calibration certificate: E-Field Probe (EX3DV4) (cont’d

EX3DV4- SN:3679 June 21, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3679

Basic Calibration Parameters

Sensor X SensorY Sensor Z Une (k=2)
Norm (LVAVIm)y™? 0.58 0.54 0.53 £10.1 %
DCP (mV)® 96.7 99.1 101.0

Modulation Calibration Parameters

uiD Communication System Name PAR A B C VR Unc"

dB dB dB mv (k=2)

0 cw 0.00 X 0.00 0.00 1.00 168.7 3.3 %
Y

0.00 0.00 1.00 172.8
Z 0.00 0.00 1.00 158.0

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 895%.

* The uncertainties of NormX,,Z do not affect the E%-field uncertainty inside TSL {see Pages 5 and 6).
® Numefical linearization paramatar: uncertainty not raquired.

€ Uncertainty is determined using the max. deviation from linear respanse applying reclangular distribution and is expressed for the square of the
field value.
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endix 3-8: Calibration certificate: E-Field Probe (EX3DV4) (cont’d

EX3DV4- SN:3679

June 21, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3679

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unct.

| f(MH2)® | Permittivity " (stm)" ConvFX | ConvFY | ConvFZ | Alpha | (mm) (k=2)
2450 39.2 1.80 6.72 6.72 .72 0.31 100 | +120%
5200 36.0 4.66 4,66 4.66 4.66 040 | 180 | £13.1%
5300 35.9 4.76 4.63 4.63 4.63 040 | 180 | £13.1%
5500 35.6 4.96 4.30 4.30 4.30 045 | 1.80 | +13.1%
5600 35.5 5.07 4.04 4.04 4.04 045 | 180 | £13.1%
5800 35.3 5.27 4.19 4.19 4.19 050 | 180 | £13.1%

© Frequancy validity of + 100 MHz only applies for DASY vd.4 and higher (see Page 2). else it is resfricted to + 50 MHz. The uncertzinly is the RSS

of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated freruency band.

F At frequencies below 3 GHz, the validity of tissue parameters (e and o) can be relaxed to + 10% if liquld compensation formula is applied to
measured SAR values. Al frequencies above 3 GHz, the validity of tissue parameters {e and o) is restricted to + 5%. The uncertainty is the RSS of

the ConvF uncertainty for indicated target tissue parameters.
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endix 3-8: Calibration certificate: E-Field Probe (EX3DV4) (cont’d
EX3DV4- SN:3679 June 21, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3679

Calibration Parameter Determined in Body Tissue Simulating Media

1 (MHz) © Psm[:tlii:iety F Co?g::nc)ﬁgiw ConvF X | ConvFY | ConvFZ | Alpha ?;':n“; '(Jklczt)'
2450 527 1.95 6.77 6.77 6.77 080 | 060 | +120%
5200 49.0 5.30 413 413 4.13 0.50 1.80 | #13.1%
5300 48.9 5.42 3.98 3.98 3.98 0.50 1.80 £13.1%
5500 48.6 5.65 3.70 3.70 3.70 0.55 1.80 +13.1%
5600 48.5 5.77 3.61 3.61 3.61 0.55 1.80 | £13.1%
5800 48.2 8.00 3.87 3.87 3.87 0.60 1.80 £13.1%

© Frequancy validity of £ 100 MMz only applies for DASY vd.4 and higher (see Page 2}, else it is restricted to + 50 MHz. The uncerainty is the RSS
of the ConvF uncentainty at calibration frequency and the uncertainty for the indicated fraquency band.
¥ At frequencies below 3 GHz, the validity of tissue paramaters (i and o) can be refaxad 1o 2 10% if liguid compensation formula is applied to

measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (e and o) is reslricted to = §%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.
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endix 3-8:

Calibration certificate: E-Field Probe (EX3DV4) (cont’d

EX3DV4— SN:3679

Frequency Response of E-Field

(TEM-Cell:ifi110 EXX, Waveguide:

R22)

15 -
| [ T
13
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. 3 :
10_: _._ DI L

Y1 O SO

Frequency response (normalized)

05 I L |

June 21, 2012

Uncertainty of Frequency Response of E-field: + 6.3% (k=2)
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Appendix 3-8: Calibration certificate: E-Field Probe (EX3DV4) (cont’d)
EX30V4- SN:3679 June 21, 2012

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Appendix 3-8: Calibration certificate: E-Field Probe (EX3DV4) (cont’d
EX3DV4-~ SN:3679 June 21, 2012
Dynamic Range f(SARpeaq)
(TEM cell , f = 900 MHz)

Input Signal [uv]

105} bl
10% ..
103-;
A02-pog
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SAR [myWiem3)]
K3 ]
not compensated compensated
2 RO
L Y
1
o | i
= 0 )
5 oo Lo
LI:-I i E
[ S
2 i - =
10 102 104 100 101 102
SAR [mWWem3)
net compensated compensated

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Appendix 3-8: Calibration certificate: E-Field Probe (EX3DV4) (cont’d

EX3DV4— SN:3679 June 21, 2012
Conversion Factor Assessment
= 2450 MHz WGLS R22 (H_convF) f = 2450 MHz WGLS R22 (M_convF)
o ) . :
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%
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Deviation from Isotropy in Liquid
Error (¢, 9), f = 900 MHz

Deviation

-0 -08 -08 -04 -02 00 02 04 0B 08 1.0
Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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endix 3-8: Calibration certificate: E-Field Probe (EX3DV4) (cont’d
EX3DV4- SN:3679 June 21, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3679

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°} -169.6
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Cverall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9mm
Tip Diameter 25 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 2 mm
Certificate Mo: EX3-3679_Jun12 Page 11 of 11
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Appendix 3-9: Calibration certificate: Dipole (D5GHzV?2)

Calibration Laboratory of i,
Schmid & Partner % g
Engineering AG E
nghﬂlmazga B004 Zurich, Switzerland ‘Sﬁ‘} 5
fiobk

Accredied by the Bwiss Accreditalion Sonica (S43)
The Swiss Accraditation Service Is one of the signatorios o the EA
Mullilateral Agreement far il recognition of calibeafion cerificatos

cient UL Japan Shonan (PTT)

Schwaizeriacher Kalibrierdianst
Service augss d'étalannage
Servizio svicoaro di tarabura
Gwiss Calibration Service

Accrediation Mo SCS5 108

Certificats Mo: DSGHZV2-1070_Mar13

CALIBRATION CERTIFICATE

Chjact

DEGHzV2 - SN: 1070

Calibration procaduneds) QA CAL-22 w2

Calibration dabe: March 14, 2013

Tt ity and the

Calibratian Equipmant uged (METE erifical for cal beallan]

Calibration procedure for dipole validation kits between 3-56 GHz

This calbration cafifcale decumants thia tmzaghiity ho ralional standards, which realiza e piyeical units of maasurements (5l
with corfidanie probabel by are given on ihe folking pages and an part ol the cerlicats,

Al calibrations have been contucted in the clased mboraiony 1aciity: emwirenment semparasurs (22 & 3)°C and b ity « 0%,

Sehudidud Calbaban

Oel-13
[ k]
Apr-13
]
Daz13
Jun=13

Echadulad Chack

Primary Stardamis af) Caal Diane {Cerlficale Mo )

Power matar EFk-2424 GRAT480TDY O-Mavw-12 (Mo, 217-01540)
Powar sensor HP 84814 LUISaT2a2783 Cl=Mgw-12 (M, 21700540
Raferance 20 dB Attenuatcr BME 5058 [20k) 2T-Mar-12 (Mo 217-01 Bam)
Type-N mismaioh combination SM: ST OBEET  ET-Mard2 (Mo, 217-01533)
Releranon Probe EX30NY S 3500 FEDac=12 (Mo, EX3-3500_Dwct2)
CAEA S8 ET-Jur-12 (Mo, DAES-601 _Juni )
| Sasandary Stancards ¥ Chack Date {in houss)

Pormer sermar HP 84814 BT 10eEi T 18Dl {in house check Oct-11)
| AF ganarator RAS SMT-06 100005 D4 Auig-59 (i kouse check Ool-11)
Malwodks Anslyzar HP BTESE LISSTIN0585 S4208 VE-Ocl-01 {in hausa check Det-12)

Mama Funotion
Calbeatad by: Claudia Loubkar Latealory Techokdan
Agprovad by Kalja Pokavic Tachnical Manager

This calioration conilicsbe shall not be rearcoucd axcspt in Al withaul willen approvel of tha laboragany,

In houss check: Oel-13
I Feciiess ehsek: Ciet-13
In mouse check: D13

P

lagaad: March 14, 203
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Appendix 3-9: Calibration certificate: Dipole (DSGHzV2) (cont’d)
. i
Calibration Laboratory of ,z.t\:_‘:?w:/,; P ischer Kalibr
Schmid & Partner = G Sorvice suinse déslonnage
Engineering AG £ X Swrvizio svizzero di tarstura
Zoughaussirassa 43, BI04 Zurich, Swilzerland @" S swiss Calibration Servies
Acoredited by the Swiss Acoredialion Banvica (BA5) Accredilation No.: SCS 108

The Swiss Accreditation Service |5 ene ol the signatories ta the BA
Multilsteral Agre=ment for the recognition of calibration cerificabes

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM xy,2
M/A not applicabla or not measured

Calibration is Performed According to the Following Standards:

a) IEC 62208-2, “Evaluation of Human Exposure to Radio Frequency Figlds from Handhald
and Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to
6 GHz: Human models, Instrumentation, and Procedures™ Part 2: *Procaedure to determine
the Specific Absorption Rate (SAR) for including accessories and multiple transmitters”,
March 2010

b} Federal Communications Commission Office of Engineering & Technology (FCC QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofreguency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FOC Limits for Human Exposure to Radiofrequency Emissions™,
Supplement G (Edition 01-01) to Bulletin 65

Additional Decumentation:
c) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

« Measurement Condifions: Further details are available from the Validation Report at the end
of the cerificate. All figures stated In the certificate are valid at the frequency indicated,

«  Anifenna Parameters with TSL: The dipoke is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms arented
parallel to the body axis.

«  Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positionad under the liguid filled phantom. The impedance stated is transformed from the
measurament at the SMA connector to the feed point. The Relurn Loss ensures low
reflected power. Mo uncertainty required.

» Elecirical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

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

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

+ S5AR for nominal TSL parameters: The measured TSL parameters are used to caleulate the
nominal SAR resull.

Tha repored uncertainty of measurement is stated as the standard uncertainty of measurement
multiphed by the coverage factor k=2, which for a nomal distribution corresponds to a coverage
probability of approximataky 95%.
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Appendix 3-9: Calibration certificate: Dipole (DSGHzV?2) (cont’d
Measurement Conditions
DASY aystem configuration, &s far as no given on pags 1.
DASY Version DASYS VEZB.5
| Extrapolation Advanoed Extrapolatian ]
Phantom Modufar Fiat Phaniom V5.0 o
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Sean Resolution i, dy = 4.0 mm, dz = 1.4 mm Giradad Ratio = 1.4 (Z direction)
2200 MHz 1 MHZ
5300 MHz £ 1 MHz
Frequency 500 MHz = 1 MHz
5600 MHz £ 1 MHz
5800 MHz + 1 MHz
Head TSL parameters at 5200 MHz
The following paramaters ard caltulaliong wes applicd,
Temperature Permittivity Conductivity
Maminal Head TSL parameters 220°C 380 | 4,66 mhoim
Measured Head TSL parameters (220 =08 "C HAxE% 4,52 mhovm £ 8%
Head TSL temparature change during test =05 —
SAR result with Head TSL at 5200 MHz
SAR averaged over 1cm” {1 g) of Head TSL Conditian
SAA measurad 100 mW input power T87 Wikg
5AR for neminal Head TSL paramelens nommalized wo 1W THB Wiky = 18,9 % (kn2)
SAR averaged over 10 om® (10 g) of Head TSL aondilion
SAR mepsuned | 100 oW iinput power 238 Wik
AR tor nominal Head TSL parameters norrrealized fo TW 2.5 Wikg = 19.5 % (k=2)
Certificate Mo; DSGHZV2-1070_Mar13 Page 3 al 20
UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone: +81 463 50 6400 / Facsimile: +81 463 50 6401



Test report No. : 4786002570S-A
Page : 101 of 117
Issued date : April 15,2013

FCCID : YR7TAERODRP3
Appendix 3-9: Calibration certificate: Dipole (DSGHzV2) (cont’d)
Head TSL parameters at 5300 MHz
Thi Tollowing parameters and calculations were spolled,
Tamperature Permitlivity Conduchivity
Mominal Head TSL parameters 220G 5.9 4,76 mhiodim
Measured Head TSL parameters 22002 "G HIzE% 4,82 mha'm £ 8%
Head TSL temperature change during test = 05°C
SAR result with Head TSL at 5300 MHz
SAR averaged over 1cm” (1 g) of Head TSL Caondition
SAR messured 100 MWW iRpul power BLET Wikg
SAR for pominal Head TSL parametars normilized o 1W B1.8 W/ kg = 19.9 % (k=2}
SAR averaged over 10 cm® (10 g) of Head TSL condition |
SAR measwned 100 MW input powaer 238 Wikg
| 5AR for nominal Head TSL parameters norralized o TW 235 Wikg = 18.5 % (k=2)
Head TSL parameters at 5500 MHz
The follewing paramalens and calculations wera applisd.
Temperature Permittivity Conductivity
Mominal Head TEL parameters 220°C 356 4,96 mhafm
Measured Head TSL parameters (220202 "C M0=6% 4.80 rohoim + 8 %
Head TSL temperature change during test =050 —
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 cm® {1 g) of Head TSL [ Candition
_S.l'\Fl messUred 100 W inpul power B.A2 Wikg
SAR for nominal Head TSL paramaters normalized lo 1W 84.3 Wikg £ 19.9 % (ka2
[san averaged over 10 cm® (10 g) of Head TSL condition ]
SAR massured 100 MW input power 242 Wikg
SAH for naminal Head TSL paramears J nommalized 1o 1W 23,9 Wikg = 19.5 % (k=2)
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Appendix 3-9: Calibration certificate: Dipole (DSGHzV2) (cont’d)
Head TSL parameters at 5600 MHz
The following parameiers and calculaions were applied.
| Temnperature Pearmittivity Conductivity
Nominal Head TSL parameters ol ] 358 5.07 mhaim
Messured Head TSL parameters (220 =02)"C 330 +6% 451 mhoim = 6 %
Head TSL temperature change during test < 0.5 °C — —
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR rmeasured 100 mW input powear 6.38 Wiag
SAR for nominal Head TSL paramatars narmalized to 13 025 Wikg = 18.8 % [k=2)
SAR averaged over 10 cm® (10 g) of Head TSL u::Hd'nj-:ln
SAR rmsasuned 100 miW input powar 238 Wikg
SAR for nominel Head TSL paramesters nommalized ke 1W 236 Wikg = 18.5 % (k=2)
Head TSL parameters at 5800 MHz
Thes fallowing parameters and calculations were apolied. )
Temperatura Permittivity Conductivity
Mominal Head TSL paramaters =20°C 383 5.27 mha'm
Measured Head TSL parameters (220 =02) "G IE 6% 5.11 mho'm £ 6 %
Head TSL temperature change during test | <05°C -— —-
SAR result with Head TSL at 5800 MHz
[ sAR averaged over 1 sm® {1 g} of Head TSL Condition
SAR messuned 100 mW input power TEIWR ]
5AR for nominal Head TSL parameters nonmalizad to 1W T7.0 Wikg = 19.9 % (k=2)
SAR averaged aver 10 cm® (10 g) of Head TSL condition
SAR measured 100 MYV input power 2.25 Wikg
SAR for nominal Head TEL paameters narmalized o %W 22.2 Wikg = 18.5 %o (k=2)
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Appendix 3-9: Calibration certificate: Dipole (DSGHzV2) (cont’d
Body TSL parameters at 5200 MHz
The lolkveing parameters and cakulations were applisd.
Temperature Parmittivity Conductivity |
_Numinal Body TSL parameters 22070 480 5.30 mha'm
Measured Body TEL parameters (22.0+0.2)°C 47.0 46 % 542 mhaim £ 8 % |
Body TSL temperature change during test =050 - N
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 em” (1 g) of Body TSL Conditian
5AR measunad 100 MW ingut power 741 Wikyg
5AR for nominel Body TSL paramesers normalized fo 1W T3.5 Wik = 19,9 % (k=2)
| SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measurad 00 MW ingut powar 2008 Wikg
_SAFl for nomingl Body TSL parameters namnalized o TW 20,6 Wikg = 195 % (k=2)
Body TSL parameters at 5300 MHz
The following paramaters and calculations wene agplied
Temperature Permittivity Conductivity
| Mominal Body TSL parameters 22000 48.9 5.42 mboim
Measured Body TSL parameters (220 % 0.2) *C 469 +6 % 5.55 mhoim = 8%
Body T5SL temperature change during test P — | —
SAR result with Bedy TSL at 5300 MHz
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAH measwad 100 MW input powar 756 Wikg
SAR for nominal Body TSL paramaters rormalized to 1W T5.0 Wik £ 19.9 % (k=2)
SAR averaged over 10 em® (10 g) of Bady TSL cendilion |
SAR I"I'IEEEI.:rﬁﬂ 100 W input powar 212 Wikg
| SAR for nominai Body TSL parameters rormalized to 1% 1.0 Wikg = 19.5 % (k=2)
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Appendix 3-9: Calibration certificate: Dipole (DSGHzV?2) (cont’d
Body TSL parameters at 5500 MHz
The follewing parametars and calculstions wem applied.

- Temparature Permittivity Conductivity
Nominal Body TSL parameters 220G 48,6 5,68 mhovm
Measured Body TSL paramaters {22.0£02)°C 46,5 + 6% 5.80 mho'm 2 6 %

| Body TSL temperature change during test = 050 —

SAR result with Body TSL at 5500 MHz

SAR averaged over 1 em® (1 g) of Body TSL Conditicr

SAR messured 100 mW Input power T892 Wikg

SAR for nominal Body TSL paamelars normalized to 1W TEE Wikg = 19.9 % (k=2)

SAR averaged over 10 em® {10 g) of Body TSL condition

SAR measured 100 mWW Input pawer 2.20 Wikg

SAR for nominal Body TSL paramelers normalized o 1% 21.8 Wikg  19.5 % (k=2)
Body TSL parameters at 5600 MHz

The fellowing sarameters and ceiculstions were appied.
Temperaturs Parmittivity Conductivity

| Nominal Body TSL parameters | 220G 4B.5 .77 mhadm
Measurad Body TSL parameters (220202 "C 464 + 5 % 5.94 mhofm = 6%
Body TSL temperalure change during test =060 - —

SAR result with Body TSL at 5600 MHz
SAR averaged over 1 em’ (1 g) of Body TSL Cardilion
SAR measwed 100 mW input powar 7.99 \Wikg
SAR for nominal Body TSL pamametens nermalized ta 1W TH.3 Wikig & 18.8 % (k=2) |

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

| SAR measunad 100 MW nipul power 2.2 Wikg

| 5AR for nominal Body TSL parameters mamnalizad o TW 22,0 Wikg 2 19.5 % (k=2)
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Appendix 3-9: Calibration certificate: Dipole (DSGHzV2) (cont’d)
Body TSL parameters at 5800 MHz
Thia following paramatens and caloulations were applied,
Temperatura | Permittivity Conductivity
| Mominal Body TSL paramelars 2o 482 £.00 rrhaim
Measured Body TEL parameters (22.0202)"C 451 =6 % B.21 mhovm = 6 %
Body T5L temperature change during test ] =050 ] - —
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 em® (1 g) of Body TSL Contition 4
SAR measumed 100 Frid mpul pawer 7.39 \Wikg
SAR for nomingl Body TSL paramstens reorrnalized o 1A T3.3 Wikg 2 19.9 % (k=2) ]
EH averaged over 10 am® {10 g} of Body TSL condition
SAR maasured 100 MW iFplt power 2,05 Wikg
SAR for nominal Bady TSL paramatars narmiglized 1o 1W 20.3 Wikg = 19.5 % (k=2)
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Appendix 3-9: Calibration certificate: Dipole (DSGHzV2) (cont’d)

Appendix
Antenna Parameters with Head TSL at 5200 MHz

Impedanca, transfmed 1o fead polm 50,741 - 12,5 [i

Retum Losa -1B.2dB
Antenna Parameters with Head TSL at 5300 MHz

Impadanca, 'I_ransfarmad to feed point 5180-B50

Return Loss - 23,6 di
Antenna Parameters with Head TSL at 5500 MHz

Impedancs, tmns-‘-urrmuﬁu el proirt 482 0 -74 0

| Fistum Loss r -22.5d8

Antenna Parameters with Head TSL at 5600 MHz

Impadancs, transformad to feed paind EBE0-29KN

Ristum Loes -19.4 0B |
Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point 53.9 0 - 4.8 i

Return Loss -24.6 dB
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Appendix 3-9: Calibration certificate: Dipole (DSGHzV2) (cont’d)
Antenna Parameters with Body TSL at 5200 MHz
Impedance, iranslormed to feed poin ) . 43,840 - 124 0
Ratum Loss - 162 dB |
Antenna Parameters with Body TSL at 5300 MHz
I_Impanan-xl, transformed o feed poinl I 5130 - 500
| Retum Loss | - p5.A R
Antenna Parameters with Body TSL at 5500 MHz
l brpedance, ranaformed o feed poim 49300 - 5.6 ji2
| Ratum Less - 24.9 6B —1
Antenna Parameters with Body TSL at 5600 MHz
Impadance, fransiomead to feed point S5450-82(0 |
Aetum Loss -M.0dB |
Antenna Parameters with Body TSL at 5800 MHz
Irmgedance, trensformed to faed point 6450 -2.5 K -|
Flatiem Loes -26.2dB 1]
General Antenna Parameters and Design
Electrical Dalay {one direction) 1,208 ns

After long tarm use wilth 100W radiated powar, only a slight warming of the dipala near the feedpoint can ba measunad.

The dipole s made of standard semifgid coaxisl cehle, The canter cenducter of the leedng Ine i directly connested to the
sesond arm of the dipole. Tha antenna is herelore shorl-circuitad for DC-ggnala. On some of tha dipoles, small and caps
arm added o the dipole anmes in sedir o imgrove matching when lsaded acooeding to the position as explained in the
"Messurement Conditions® paragraph. The SAR dela are not affected by this change. Tha overall dipote length is stil
aeeosding ta the Standard.

Mo excessive foree must be appliad 1o the dipole amms, beesuse they might bend or the soldered connections near the
feedpolint may be damaged.

Additional EUT Data

Manutastured by SPEAG
Manubzstured on Saptamber #5, 2008
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Appendix 3-9: Calibration certificate: Dipole (DSGHzV2) (cont’d)

DASYS Validation Report for Head TSL

Date: 13.03.2013
Test Laboratory: SPEAG, Zurich, Switzedand

DUT: Dipole 5GHz: Type: DSGH2V2; Serial: DSGHzVE - SN: 1070

Communication System: CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500 MHz,
Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: f= 5200 MHz; o = 4.52 §/m; & = 34.4; p = 1000 kg/m® ,

Medium parameters used: f= 5300 MHz; o = 4.62 S/im; £ = 34.3; p = 1000 kg/m®

Medium parameters used: f= 5500 MHz; o = 4.8 $/m; g, = 34; p = 1000 kg/m” ,

Medium parameters used: = 5600 MHz; ¢ =4.91 S/m; g, = 33.9: p= 1000 chE;.l':ml .

Medium parameters nsed: f= 5800 MHz; o = 5.11 &/m; g, = 33.6; p = 1000 kg/m®

Phantom section; Flat Section

Measurement Standand; DASYS (TBEEMEC/ANST C63. 19-2007)

DASY 32 Configuration:

=  Probe: EX3DV4 - SN3503; ConvF{5.41, 541, 5.41); Calibrated: 28.12.2012, ConvF(5.1, 5.1, 5.17;
Calibrated: 28,12.2012, ConvF(4.91, 4.91, 4.91); Calibrated: 28.12.2012, ConvF(4.76, 4.76, 4.76);
Calibrated: 28,12,2012, ConvF{4.81, 4.81, 4.831); Calibrated; 28.12.2012:

»  Sensor-Swiface: 1.4mm (Mechanical Surface Detection)

+  Electronics: DAE4 Snt01; Calibrated: 27.06.2012

+  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Sedal: 1001
= DASYSZ 52.8.5(1059); SEMCAD X 14.6.8(T028)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: du=4mm, dy=4mm, dz=1.4mm

Reference Walue = 64,581 Vim; Power Drift = <0.00 dB

Peak SAR {extrapolated) = 200 Wikg

SAR(L g) =797 Wikg: SAR(ID g) = 2.28 Wikg

Maximum value of SAR (measwred) = 18.9 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7 ) Cube 0: Measurermem grid: dx=4mm, dy=4mm, dr=14mm

Reference Value = 65.313 Vim; Power Driflt = 0.06 dB

Peak SAR (extrapolated) = 31.4 Wikg

SAR(1 g) = $.27 Wikg; SAR(10 g) = 2.38 Wikg

Maximum valoe of SAR (measured) = 19.8 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (Ex8x7)Cube 0: Measorement grid: di=dinm, dy=4mm, dz=14mm

Reference Walue = 65,127 Vim; Power Drift = 0,07 dB

Peak SAR (extrapolated) = 33.9 Wikg

SAR( ) =8.52 Wikg: SAR(D g) = 242 Wikg

Maoximum value of SAR (messored) = 20,9 Wikg
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Appendix 3-9: Calibration certificate: Dipole (D5GHzV2) (cont’d)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =5600 MHz/Zoom Scan,
dist=1.4mm ($x8x7 ¥ Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 64.687 Vim: Power Drift = (.02 dB

Peak SAR (extrapoluted) = 33.4 Wikg

SARI1 g) = 8.38 Wikg: SAR(10 g) = 2.39 Wikg

Maximum value of SAR {measured) = 205 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, F=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Valoe = 61.292 Vim; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 328 Wike

SAR( g) = 7.88 Wikg; SAR(10 g) = 2.25 Wikg

Maximum value of SAR (measured) = 19.7 Wikg

-18.18
-27.28

-36.37

-45.46

0 dB = 19.7 Wikg = 12,94 dBW/kg
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Appendix 3-9: Calibration certificate: Dipole (DSGHzV2) (cont’d)
Impedance Measurement Plot for Head TSL
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Appendix 3-9: Calibration certificate: Dipole (DSGHzV2) (cont’d)

DASYS Validation Report for Body TSL

Date; 14.03.2013
Test Laboratory: SPEAG, Zorich, Switzerland

DUT: Dipole S5GHz; Type: DSGHZV2; Serial: DSGHEVE - SN: 1070

Communication System: CW; Frequency: 3200 MHz, Frequency: 5300 MHz, Frequency: 5500 MHz,
Frequency: 5600 MHz, Frequency: 5800 MHz

Mediom parameters used: [ = 5200 MHz; o = 542 5/m; & = 47; p= 1000 k‘_p,n'mv' ,

Mediom parameters used: f= 5300 MHz, o = 5,55 S/m; £ = 46.9; p= 1000 kg-'m?' .

Medium parametess used: = 5500 MHz: o = 5.8 5/m; & = 46.5; p = 1000 kg/m® ,

Medium parameters nsed: [ = 5600 MHz; o = 5.94 Sim; & = 46.4; p = 1000 kefm” ,

Medium parameters nsed: f= 3800 MHz; o = 6,21 Sfim; & = 46.1; p = 1000 kgfm’®

Fhantom section: Flat Section

Measurement Standard: DASYS ([EEE/IEC/ANST C63.19-2007)

DASYS2 Configuration:

«  Probe: EX3DV4 - SN3503: ConvE(4.91, 4.91, 4.91); Calibrated: 28.12.2012, ConvF(4.67, 4.67,
4,677 Calibrated: 28.12.2012, ConvF(4.43, 4.43, 4.43); Calibrated; 28.12.2012, ConvF{4.22, 4.22,
4.22); Calibrated: 28.12.2012, ConvF(4.38, 4.38, 4.38); Calibrated: 28.12.2012:

»  Scosor-Surface: 1.4mm (Mechanical Surface Detection)
» FElectronics: DAE4 Sna01; Calibrated: 27.06.2012
= Phantom: Flat Phantom 5.0 (back); Type: QDOOIPI0AA; Senial: 1002

+  DASYSZ 52.8.5(1039); SEMCAD X 14.6.8{7028)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, (=5200 MHz/Zoom Scan,
dist=1.4mm (ExBx7)/Cube 0: Measurement grid: dasdmm, dy=4mm, dz=1 dmm

Reference Value = 59,030 Vim; Power Daft = 005 dB

Peak SAR (extrapolated) = 28.9 Wikg

SAR(1 g) = 741 Wikg; SAR(I0 &) = 2.08 Wikg

Maximum value of SAR (measured) = 17.5 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8xBx7)/Cabe (: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 58,855 Vim; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 30.4 Wikg

SAR( £) = 7.56 Wikg; SAR(10 g) = 2.12 Wikp

Maximum value of SAR {measured) = 18,0 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7Cabe 0: Measurement grid: dx=3mm, dy=4mm, de=1-4mm

Reference Walue = 58.871 ¥im; Power Drift = <0.01 dB

Peak SAR {extrapolmed) = 34.0 Wikg

SAR(L g) = 7.92 Wikg; SAR(10 g) = 2.2 Wikg

Maximum value of SAR {measured) = 19.4 Wikg
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Appendix 3-9: Calibration certificate: Dipole (D5GHzV2) (cont’d)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (Ex8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dr=14mm

Reference YWalue = 58.618 ¥im; Power Drift = <003 dB

Peak SAR {(extrapolated) = 35.1 Wikg

SAR(L g) = 7.99 Wike: SAR(10 g) = 2,22 Wikg

Maximum value of SAR (measured)= 197 Wkg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7WCube 0: Measurement grid: dx=4mm, dy=tmm, de=14mm

Reference Value = 535,394 Vim; Power Drift = 0,00 dB

Peak SAR (extrapnlated) = 34.3 W/kg

SAR(I g) = 7.39 Wikg; SAR(ID g) = 2.05 W/kg
Maximum value of SAR (measured) = 185 Wikg

-20.00

-30.00

-40.00

-50L00

04B = 18.5 Wikg = 12.67 dBW/kg
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Appendix 3-9:

Calibration certificate: Dipole (DSGHzV2) (cont’d)

Impedance Measurement Plot for Body TSL
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Appendix 3-9: Calibration certificate: Dipole (DSGHzV2) (cont’d)

Appendix B: Additional Measurements

Upon customer request, additional antenna parameter measurements were done using customer
spacers, for Head and Body conditions. Results are summarized on the following pages.

Antenna Parameters with Head TSL at 5200 MHz

]
Mew SpeCer BT -126i0 -182 dB
UL spacear 1 5100-1225H) -84 dB
UL spacar #2 | 12 n-12000 -1B.E dB

Antenna Parameters with Head TSL at 5300 MHz

New spacer | 5190 -850 -236 9B
UL specar #1 | 51.8040-63 0 - 238 dB |
UL spacer $2 | 52,041 - 6.0 | -24.1 dB

Antenna Parameters with Head TSL at 5500 MHz

| Mew spacar | 402 00 - 740 | 225 dB
1

UL soacer #1 498 0- 76 , -z24 dB

UL spaces #2 son-70@ | -2a.1 g8

Antenna Parameters with Head TSL at 5600 MHz

Mew spaser SHB0-B.8 [0 - 18.4 dB -|
UL spacer #1 BBTa-02)0 -19.8 dB
UL spacar #2 G560 -850 - 30.1 db |

Antenna Parameters with Head TSL at 5800 MHz

[ Naw spacer BAE G- 480 - 246 R
l'uL spacar #1 B4.80-47 |2 -24.4 B |
| UL spacar 42 5460-380 | 246 d8
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Appendix 3-9: Calibration certificate: Dipole (DSGHzV2) (cont’d
Antenna Parameters with Body TSL at 5200 MHz
MNew spacer 4860 -124 0 - 182 dB
UL spacer #1 4850 -124 =182 dB
UL spacer #2 501 2-123 - 183 dB
Antenna Parameters with Body TSL at 5300 MHz
New spacer 51.30- 50K - 26.8 48
UL spacer #1 1.4 60 - 5000 = 2.8 dg
UL spacer g2 H5a-4a80 = 28.2 d8
Antenna Parameters with Body TSL at 5500 MHz
Mew spater 49,311 - 5.8 )0 - 24.9 dB
_L.IL spacer #1 492 1 -5.8 0 - 24,8 dB
UL spacer #2 495101-54 |0 -26.2d8
Antenna Parameters with Body TSL at 5600 MHz
Mew specer 5450-8210 -21.04d8
UL spacer #1 547002 - 20.8 dB
UL spacar #2 B4B - 7A [ -21.248
Antenna Parameters with Body TSL at 5800 MHz
Mew spacar S450-25i0 - 2.2 db
UL spacer #1 54 1 - 22 0 - 26.5 g8
UL spacer #2 S4BEO-18)0 - 962 dB
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Appendix 3-9: Calibration certificate: Dipole (DSGHzV2) (cont’d)

Impedance Measuremeant Plot for Head TSL (UL Spacer #1)
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Appendix 3-9: Calibration certificate: Dipole (D5GHzV2) (cont’d)

Impedance Measurement Plot for Body TSL (UL Spacer fi1)
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