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Appendix 3-11: Calibration certificate: Dipole (D5GHzV2) (sn:1070) (D5GHzV2-1070 Febl12/2)
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Calibration procedure(a)

R

CaRtwation doke: |February 16,2012

This calibration certificate documents fhe traceability to national standards, which realize the physical units of measurements (51}
Tha measuremeants and the unceriainties with confidence probability are given on the following pages and are part of the esrificata.

All calibrations have been conducted in the clesed |aboratary facilily: environmenl lemparaturs (22 & 3)°C and humidity < 70%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards I & Cal Datz {Certificate No.) Scheduled Calibration

Power meter EPM-4424, GEIT480704 05-Cet-11 (No. 217-01451) Oct-12

Power sensor HP 84814 UsaTagaras 05-Cot-11 (Mo, 217-01451) Cot-12

Refarence 20 dB Attenustor SMN: 5086 (20g) 28-Mar-11 (No, 217-01368) Apr-12

Type-M mismatch comblnation SH: 5047.2/ 0B327 28:-Mar-11 (Mo, 217-01371) Apr-i2

Referance Probe EX3I0V4 5iN: 3503 30-Dec-11 (No. EX3-3503_Decit) Dec-12

DAES SH: 601 0d-Jul-11 (Mo, DAE4-801_Jul11) Jut-12

Secaondary Standards 1D # Chack Date (In house) Scheduled Check

Power sensor HP 84814 MY41092317 18-0c1-02 {in house check Oct-11) In hause check: Cet-13

FF generator R&S SMT-06 100005 04-AUg-92 (in house chack Oat-11) In hause check: Oct=13

Wetwork Analyzer HP BY33E US37300585 34206 18-Oct-01 (in house check Oct-11) In house check; Oct-12
Mama Funetion Signaturs n

Calibrated by: [ Isras El-Naoug
, :

Issued: March 2, 2012

This calibration cerificaie shall not be reproduced excapt In full without written approval of the kaboratory.
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Appendix 3-11: Calibration certificate: Dipole (D5GHZV?2) (sn:1070) (cont’d)

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasss 43, B004 Zurich, Switzerland

Schwelzerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taraturs
Swiss Calibration Servica

Accredited by the Swiss Accredilation 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 cerlificates

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) 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) 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 8 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 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 cerificate are valid at the frequency indicated.

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

+ Feed Point Impedance and Refum 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 Elecirical Delay: One-way delay between the SMA conneclor and the antenna feed point.
Mo 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%.

Certificate Mo: 05GHzV2-1070_Feb12/2 Page 2 of 27

UL Japan, Inc.

Shonan EMC Lab.

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



Testreport No. : 31JE0038-SH-02-A

Page : 280f70
Issued date : June 8,2012
FCC ID : W2Z-01000004
Appendix 3-11: Calibration certificate: Dipole (D5GHZV?2) (sn:1070) (cont’d)
Measurement Conditions
DASY system configuration, as far 48 not given on page 1.
DASY Version DASYS V52.8.0
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Speag Spacer
Zoom Scan Resolution dx, dy = 4.0 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
5200 MHz £ 1 MHz
Frequency 5500 MHz + 1 MHz
5800 MHz + 1 MHz

Head TSL parameters at 5200 MHz
The tollowing parameters and calculations were applied.

Temperature Permittivity Conductivity

MNeminal Head TSL parameters 22.0°C 36.0 4,86 mhofm

Measured Head TSL parameters (22.0+02)"C 35.3+8% 4,60 mho/m + 6 %

Head TSL temperature change during test <0.5C - -
SAR result with Head TSL at 5200 MHz

SAR averaged over1 em? {1 g) of Head TSL Condition

SAR measured 100 mW input power B.O3mW /g

SAR for nominal Head TSL parameters nermalized to 1W 80.0 mW /g £17.0 % (k=2)

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

SAR measured 100 mW input power 23mW /g

SAR for nominal Head TSL parameters nermalized to TW 22,9 mW /g 216.5 % (k=2)
Head TSL parameters at 5500 MHz

The following parameters and calculations were applied.
Temperature Parmittivity Conductivity

Mominal Head TSL parameters 22.0°C 35.8 4.96 mho/m

Measured Head TSL parameters (22.0202)°C 3M9+8% 4.89 mho/m £ 6 %

Head TSL temperature change durlng test =0.5°C
SAR result with Head TSL at 5500 MHz

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

SAR measured 100 mW input power B.57mW /g

SAR for nominal Head TSL parameters normalized to 1W 85.3 mW / g 217.0 % (k=2)

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

SAR measursd 100 mW input power 244 mW /g

SAR for nominal Head TSL parameters normalized to 1W 243 mW / g = 16.5 % (k=2)
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Appendix 3-11: _Calibration certificate: Dipole (D5GHZV2) (sn:1070) (cont’d)
Head TSL parameters at 5800 MHz
The following parameters and calculafions were applisd.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 353 5.27 mho/m
Measured Head TSL parameters (22.0=02)°C 34426 % 5.19 mhofm = 6 %
Head TSL temperature change during test <0.5°C - e
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Caondition
SAR measured 100 mW input power 8.08mW /g
SAR for nominal Head TSL parameters normalized to 1W 80.3 mW /g + 17.0 % (k=2)
SAR averaged over 10 em® (10 g} of Head TSL candition
SAR measured 100 mW input power 230 mW /g
SAR for nominal Head TSL parameters nomalized to 1W 228 mW /g £ 16.5 %(k=2)
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Appendix 3-11: _Calibration certificate: Dipole (D5GHZV2) (sn:1070) (cont’d)
Body TSL parameters at 5200 MHz
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
MNominal Body TSL parameters 22.0°C 48.0 £.30 mha/m
Measured Body TSL parameters (22.020.2)°C 486+ 6% 5.48 mho/m + 6 %
Body TSL temperature change during test <0.5%C —_ ———
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 cm® (1 g} of Body TSL Condition
SAR messured 100 mW input power T42mW /g
SAR for nominal Body TSL parameters normalizad o 1W 74.1 mW /g = 18.1 % (k=2)
SAR averaged over 10 em® {10 g) of Body TSL condition
SAR measurad 100 mW input power 2,08 mW i g
SAR for nominal Body TSL parameters normalized to 1W 20.8 mW [ g + 17.6 %(k=2)

Body TSL parameters at 5500 MHz

The following parameaters and calculations were applied.

Temperature Permittivity Conductivity
Mominal Body TSL parameters 22.0°C 48.6 5.65 mho/m
Measured Body TSL parameters (22.0+£0.2)°C 481 +6% 5.87 mho/m =6 %
Body TSL temperature change during test <0.5°C - -
SAR result with Body TSL at 5500 MHz
SAR averaged over 1 em” {1 g) of Body TSL Condition
SAR measurad 100 mW input power 8.0mw/g

SAR for nominal Body TSL parameters

normalized to 1W

80,0 mW / g = 18.1 % (k=2)

SAR averaged over 10 cm” {10 g) of Body TSL condition
SAR measured 100 mW inpul power 222mW /g
SAR for nominal Body TSL parameters normalized to 1W 222 mW /g £17.6 %(k=2)
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Appendix 3-11: _Calibration certificate: Dipole (D5GHZV2) (sn:1070) (cont’d)
Body TSL parameters at 5800 MHz
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 4B.2 6.00 mhoim
Measured Body TSL parameters (22.0+0.2) °C 475 6% 6.29 mho/m 6 %
Body TSL temperature change during test <=05°C — e
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition

SAR measured

100 mW input power

755mW /g

SAR for nominal Body TSL parameters

nommalized to 1W

75.4 mW /g =18.1 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 100 mW input power 209mW /g
SAR for nominal Body TSL paramatars normalized to 1W 209 mW /g £17.6 % (k=2)
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Appendix 3-11: Calibration certificate: Dipole (D5GHZV?2) (sn:1070) (cont’d)
Appendix
Antenna Parameters with Head TSL at 5200 MHz
Impadance, transformed to feed point 51.80-138j0
Return Loss -17.3dB
Antenna Parameters with Head TSL at 5500 MHz
Impedance, transformed to feed point 43.50-8.0j0
Retum Loss -21.9dB
Antenna Parameters with Head TSL at 5800 MHz
Impedance, transformed to feed point §3.60Q-33)0
Feturn Loss - 26.5 dB
Antenna Parameters with Body TSL at 5200 MHz
Impedance, transiormead to feed point 51.8 0 -10.7 &2
Return Loss -19.5 dB
Antenna Parameters with Body TSL at 5500 MHz
Impedance, fransformed to feed point 5102-54jQ
Return Loss - 25.2 dB
Antenna Parameters with Body TSL at 5800 MHz
Impedance, transformed to feed point 554 0-24[0Q
Return Loss - 25.0 dB
General Antenna Parameters and Design
Electrical Delay (one direction) | 1.202 ns

After lang term use with 100W radiated power, only & 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 fesding line is directly connected 1o the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
ara 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,

Mo excessive force must be applied 1o the dipole arms, because they might bend or the soldered connestions near the
feadpoint may be damagad.

Additional EUT Data

Manufactured by SPEAG
Manufactured on September 26, 2008
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Appendix 3-11: Calibration certificate: Dipole (D5GHZV?2) (sn:1070) (cont’d)

DASYS5 Validation Report for Head TSL

Date: 16.02.2012
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1070

Communication System: CW; Frequency: 5200 MHz, Frequency: 5500 MHz, Frequency: 5800 MHz
Medium parameters used: f = 5200 MHz; & = 4.6 mho/m; & = 35.3; p = 1000 kg/m® , Medium parameters
used: f = 5500 MHz; o = 4.89 mho/m; & = 34.9; p = 1000 kg/m* , Medium parameters used: f = 5800 MHz:
G = 5.19 mho/m; & = 34.4; p= 1000 kg.l’m3

Phantomn section: Flat Section

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

DASYS2 Configuration:

« Probe: EX3DV4 - SN3503; ConvFi5.41, 5.41, 5.41), ConvF(4.91, 491, 4 91}, ConvF(4.81, 4.81,
4.81); Calibrated: 30.12.2011

«  Semsor-Surface; 1.4mm (Mechanical Surface Detection)

+ Electronics: DAE4 Sn601; Calibrated: 04.07.2011

+ Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
« DASYS2 52.8.0(692); SEMCAD X 14.6.4(4989)

Dipole Calibration for Head Tissue - Spacer SPEAG/Pin=100mW, dist=10mm, f=5200
MHz/Zoom Scan, dist=1.4mm (8x8x7)/Cube 0; Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 64.235 V/m; Power Drift = -0.0022 dB

Peak SAR (extrapolated) = 30.1280

SAR(1 g) = 8.03 mW/g; SAR(10 g) = 2.3 mW/g

Maximum value of SAR (measured) = 18.715 mW/g

Dipole Calibration for Head Tissue - Spacer SPEAG/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 Value = 64.915 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 34.1720

SAR(1 g) = 8.57 mW/g; SAR(10 g) = 2.44 mW/g

Maximum value of SAR {measured) = 200497 mW/g

Dipole Calibration for Head Tissue - Spacer SPEAG/Pin=100mW, dist=10mm, f=5800
MHz/Zoom Scan, dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 61.666 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 33,9990

SAR(I g) = 8.08 mW/g; SAR(10 g) = 2.3 mW/g

Maximum value of SAR (measured) = 19.547 mW/g
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Appendix 3-11: Calibration certificate: Dipole (D5GHZzV?2) (sn:1070) (cont’d)

-30.00

-40.00

-50.00

0dB = 19.550mW/g = 25.82 dB mW/g
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Appendix 3-11: Calibration certificate: Dipole (D5GHZV?2) (sn:1070) (cont’d)

Impedance Measurement Plot for Head TSL

15 Feb 2012 11:29:86
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Appendix 3-11: Calibration certificate: Dipole (D5GHZV?2) (sn:1070) (cont’d)

DASYS5 Validation Report for Body TSL

Date: 15.02.2012
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1070

Communication System; CW; Frequency: 5200 MHz, Frequency: 5500 MHz, Frequency: 5804 MHz
Medium parameters used: f = 5200 MHz; o = 5.48 mho/m; & = 48.6; p = 1000 kg/m’ , Medium parameters
used: f = 5500 MHz; o = 5.87 mho/m; & = 48.1; p = 1000 kg/m® , Medium parameters used: f = 5800 MHz:
o = 6.29 mho/m; & = 47.5; p = 1000 kg/m*

Phantom section: Flat Section

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

DASYS2 Configuration:

« Probe: EX3DV4 - SN3303; ConvE(4.91, 491, 4.91), ConvF(4.43, 4.43, 4,43}, ConvF(4.38, 4.38,
4.38); Calibrated: 30.12.2011

= Sensor-Surface: 1.4mm (Mechanical Surlface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 04.07 2011

» Phantom: Flat Phantom 5.0 (back); Type: QDOO0OPS0AA; Serial: 1002
« DASYS2 52.8.0(692); SEMCAD X 14.6.4(4989)

Dipole Calibration for Body Tissue - Spacer SPEAG/Pin=100mW, dist=10mm, f=5200
MHz/Zoom Scan, dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Valoe = 58.023 Vim: Power Drift = -0.0003 dB

Peak SAR (extrapolated) = 29.0440

SAR(1 g) = 7.42 mW/g; SAR(10 g) = 2.08 mW/g

Maximum vaiuve of SAR (measured) = 17,104 mW/g

Dipole Calibration for Body Tissue - Spacer SPEAG/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 Value = 58,498 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 34,2230

SAR(1 g) = 8 mW/g; SAR(10 g) = 2.22 mW/g

Maximum value of SAR (measured) = 18.964 mW/g

Dipole Calibration for Body Tissue - Spacer SPEAG/Pin=100mW, dist=10mm, f=5800
MHz/Zoom Scan, dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 55.286 V/m; Power Drift = 40.02 dB

Peak SAR (extrapolated) = 35.0830

SAR(1 g) = 7.55 mW/g; SAR(10 g) = 2.09 mW/g

Maximum value of SAR (measured) = [8.335 mW/g
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Appendix 3-11: Calibration certificate: Dipole (D5GHZzV?2) (sn:1070) (cont’d)
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0dB = 18.340mW/g = 25.27 dB mW/g
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Appendix 3-11: Calibration certificate: Dipole (D5GHZV?2) (sn:1070) (cont’d)

Impedance Measurement Plot for Body TSL

15 Feb 2812 11:25:23
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Appendix 3-11: Calibration certificate: Dipole (D5GHZV?2) (sn:1070) (cont’d)

Appendix B: Additional Measurements

Upon customer request, additional measurements were done using customized Zoom Scan
settings and with customer spacer, for Head and Body conditions. Results are summarized on the

following pages.

Alternations to Measurement Conditions

DASY system configuration, as far ag not

iven on pages 1 and 3.

Distance Dipole Center - TSL

10 mm

with UL Spacer 81

Zoom Scan Resolution (UL)

dx, dy = 4.0 mm, dz = 2.0 mm

Graded Ratio = 1.5 (Z direction)

Freguency See page 3
Head TSL parameters See pages 3 and 4
Body TSL parameters See pages 5 and 8

SAR result with Head TSL at 5200 MHz
SAR results normalized to 1W input power and for nominal TSL parametars.

SAR averaged over 1 em®(1 g) of Head TSL Dipole Spacer

SPEAG Zoom Scan setting (page 3) SPEAG BO.O mW/g £ 17.0 % (k=2}
SPEAG Zoom Scan setting (page 3) uL# 801 mWig + 17.0 % (k=2)
UL Zoom Scan ssttings (page 14} uL i B0.6 mW/g £ 17.0 % (k=2)

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

Dipole Spacer

SPEAG Zoom Scan setting (page 3} SPEAG 22.9 mW/ig = 16.5 % (k=2}
SPEAG Zoom Scan setting (page 3) UL #1 23.0 mW/ig £ 16.5 % (k=2)
UL Zoom Scan settings (page 14) UL #1 23,1 mW/g = 16.5 % (k=2)

SAR result with Head TSL at 5500 MHz
SAR results nomalized to 1W input power and for nominal TSL paramelers.

SAR averaged over 1 cm’ (1 g) of Head TSL Dipole Spacer
SPEAG Zeom Scan setiing (page 3) SPEAG B5.3 mW/ig £17.0 % (k=2)
SPEAG Zeom Scan setting (page 3) UL #1 B5.9 mWig 217.0 % (k=2)
UL Zoom Scan settings (page 14) uL#1 B6.4 mW/ig £17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL Dipole Spacer
SPEAG Zoom Scan setting (page 3) SPEAG 24.3 mWig £16.5 % (k=2)
SPEAG Zoom Scan setting (pags 3) UL #1 24.5 m\Wig £16.5 % (k=2)
UL Zoom Scan settings (page 14) UL #1 24,6 mWig £16.5 % (k=2)
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Appendix 3-11: _Calibration certificate: Dipole (D5GHZV2) (sn:1070) (cont’d)
SAR result with Head TSL at 5800 MHz
SAR results normalized to 1W input power and for nominal TSL parameters.

SAR averaged over 1 em®{1 g) of Head TSL Dipole Spacer

SPEAG Zoom Scan setting (page 3) SPEAG 80.3 mWig £17.0 % (k=2)

SPEAG Zoom Scan seiting (page 3) UL #1 80.9 mWig +17.0 % (k=2)

UL Zoom Scan settings (page 14) UL #1 80.8 mWig +17.0 % (k=2)

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

Dipole Spacer

SPEAG Zoom Scan setling (page 3) SPEAG 22.8 mW/ig £16.5 % (k=2)
SPEAG Zoom Scan setting (page 3) UL #1 22,9 m\Wig =16.5 % (k=2}
UL Zoom Scan setfings (page 14) UL # 228 mW/g £T6.5 % (k=2)

SAR result with Body TSL at 5200 MHz

SAR results normalized to 1W input power and for nominal TSL parametars.

SAR averaged over 1 cm® (1 g) of Body TSL Dipole Spacer

SPEAG Zoom Scan setting (page 3) SPEAG 74T mWig = 18.1 % (k=2)
SPEAG Zoom Scan sstting (page 3) UL #1 74,5 mWig £18.1 % (k=2}
UL Zoom Scan setiings (page 14) UL #1 T48mWig + 181 % (k=2)
SAR averaged over 10 em® (10 g) of Bady TSL Dipole Spacer

SPEAG Zoom Scan setting (page 3) SPEAG 20.8 m\W/g £ 17.6 % (k=2)
SPEAG Zoom Scan setting (page 3) UL #1 21.0mW/ig + 17.6 % (k=2)
UL Zoom Scan sattings {page 14) UL #1 2.0 mW/ig £ 17.6 % (k=2)

SAR result with Body TSL at 5500 MHz

SAR resulls normalized to 1W input power and for nominal TSL parametars.

SAR averaged over 1 cm® (1 g) of Body TSL Dipole Spacer
SPEAG Zoom Scan setting (page 3) SPEAG BO.0 mW/g + 18.1 % (k=2)
SPEAG Zoom Scan setting (page 3) UL #1 80.8 m\Wig £ 18.1 % (k=2)
UL Zoom Scan setfings (page 14) UL #1 81.0 mWig + 18.1 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL Dipole Spacer
SPEAG Zoom Scan selling (page 3) SPEAG 22.2 mW/ig £ 17.6 % (k=2)
SPEAG Zoom Scan sefting (page 3) UL #1 22.5 mWig £ 17.6 % (k=2)
UL Zoom Scan settings (page 14) UL #1 22.5 mW/g = 17.6 % (k=2)
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Appendix 3-11: Calibration certificate: Dipole (D5GHZV?2) (sn:1070) (cont’d)

SAR result with Body TSL at 5800 MHz
SAR results normalized to 1W input power and for nominal TSL parameters.

SAR averaged over 1 om® (1 g) of Body TSL

Dipale Spacer

SPEAG Zoom Scan setting (page 3)

SPEAG

75.4 mWig = 18.1 % (k=2)

SPEAG Zoom Scan setting (page 3)

UL #1

T6.4 mW/ig + 18.1 % (k=2)

UL Zoom Scan settings (page 14)

UL #1

T5.7 m\W/g + 18.1 % (h=2)

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

Dipole Spacer

SPEAG Zoom Scan selting (page 3) SPEAG 209 mW/g £ 17.6 % (k=2)

SPEAG Zoom Scan setting (page 3) UL #1 21.2mW/g = 17,6 % (k=2)}

UL Zoom Scan settings (page 14) UL # 21.0 mW/g % 17.6 % (k=2)
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Appendix 3-11: _Calibration certificate: Dipole (D5GHZV2) (sn:1070) (cont’d)
Antenna Parameters with Head TSL at 5200 MHz
SPEAG reference spacer 5180-13.8 0 -17.3dB
UL spacer #1 51.70-13.9 0 -17.3dB
UL spacer 2 51.40-142]0 -17.1 dB
Antenna Parameters with Head TSL at 5500 MHz
SPEAG reference spacer 49.5 0 - 8.0 j02 -21.9dB
UL spacer #1 49.3 -8 -21.8dB
UL spacer #2 49.00-8.7 0 -21.1 dB
Antenna Parameters with Head TSL at 5800 MHz
SPEAG refarence spacer 53.60-33]Q - 26.5 dB
UL spacer #1 f380-32jQ - 26.5dB
UL spacear #2 53410 -3.7 - 26.3 dB
Antenna Parameters with Body TSL at 5200 MHz
SPEAG reference spacer E180-107]Q -19.5dB
UL spacer i 51.80-124jQ -18.3dB
UL spacer #2 52.0a-120jQ -18.6 dB
Antenna Parameters with Body TSL at 5500 MHz
SPEAG refaranca spacer 51.00-54 jQ -26.2dB
UL spager i 4960 -65j0 -23.7dB
UL spager #2 4990 -61j0 -243dB
Antenna Parameters with Body TSL at 5800 MHz
SPEAG reference spacer 554102 -24i0 - 25.0dB
UL spacer #1 5430-1.7i0 -27.1dB
UL spacer #2 B0-12)0 -27.0dB
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Appendix 3-11: Calibration certificate: Dipole (D5GHZV?2) (sn:1070) (cont’d)

DASYS Validation Report for Head TSL
Date: 16.02.2012
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1070

Communication System: CW; Frequency: 5200 MHz, Freguency: 5500 MHz, Frequency: 5800 MHz
Medium parameters used: [ = 5200 MHz; ¢ = 4.6 mho/m; &, = 35.3; p = 1000 kg/m® , Medium parameters
used: = 5500 MHz; o = 4.89 mho/m; g, = 34.9; p = 1000 kgx’m3 ,» Medium parameters used; [ = 5800 MHz;
o= 5.19 mho/m; & = 34.4; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS52 Configuration:

+ Probe: EX3DV4 - SN3303; ConvF(5.41, 5.41, 5.41), ConvF(4.91, 4.91, 4.91), ConvF(4.81, 4.81,
4.81); Calibrated: 30.12.2011

+  Sensor-Surface: 1.4mm (Mechani;;ul Surface Detection)

+ Electronics: DAE4 Sn601; Calibrated: 04.07.2011

» Phantom: Flat Phantom 5.0 (front); Type: QDO00PS0AA; Serial: 1001
« DASYS2 52.8.0{692), SEMCAD X 14.6.4{4989)

Dipole Calibration for Head Tissue - Spacer #1/Pin=100mW, dist=10mm, f=5200
MHz/Zoom Scan, dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 63.699 V/m; Power Drift = (.08 dB

Peak SAR (extrapolated) = 30.0420

SAR(1 g) = 8.04 mW/g; SAR(10 g) = 2.31 mW/g

Maximum value of SAR (measured) = 18.830 mW/g

Dipole Calibration for Head Tissue - Spacer #1/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 Value = 23.994 V/m: Power Drift = (.02 dB

Peak SAR {extrapolated) = 34.3130

SAR(L g) = 8.63 mW/g; SAR(10 g) = 2.46 mWi/g

Maximum value of SAR (measured) = 20.553 mW/g

Dipole Calibration for Head Tissue - Spacer #1/Pin=100mW, dist=10mm, f=5800
MHz/Zoom Scan, dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 23.451 V/m; Power Drift = -0,09 dB

Peak SAR (extrapolated) = 34.3360

SAR(1 g) = 8.14 mW/g; SAR(10 g) = 2.31 mW/g

Maximum value of SAR (measured) = 19.852 mW/g
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Appendix 3-11: Calibration certificate: Dipole (D5GHZzV?2) (sn:1070) (cont’d)

-10.00

(0 dB = 19.850mW/g = 2596 dB mW/g
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Appendix 3-11: Calibration certificate: Dipole (D5GHZV?2) (sn:1070) (cont’d)

DASY5 Validation Report for Head TSL

Date: 16.02.2012
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 5GHz; Type: D5GHzV2; Serial: DSGHzV2 - SN: 1070

Communication System: CW; Frequency: 5200 MHz, Frequency: 5500 MHz, Frequency: 5800 MHz
Medium parameters used: f= 5200 MHz; o = 4.6 mho/m; €. = 35.3; p = 1000 kg/m’ , Medium parameters
used: f = 5500 MHz; o = 4.89 mho/m; & = 34.9; p = 1000 ltg,"n'l3 , Medium parameters used: f = 5800 MHz;
6 = 5.19 mho/m; ¢, = 34.4; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/EC/ANSI C63.19-2007)

DASY52 Configuration:

« Probe: EX3DV4 - SN3503; ConvF{(5.41, 5.41, 5.41), ConvF{4.91, 4.91, 4.91), ConvF(4.81, 4.81,
4.81); Calibrated: 30.12.2011

» Sensor-Surface: 2mm (Mechanical Surface Detection)

+ Electronics: DAE4 Sn601; Calibrated: 04.07.2011

+ Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0OAA; Serial: 1001
« DASYS2Z 52.8.0(692);, SEMCAD X 14.6.4(4989)

Dipole Calibration for Head Tissne - Spacer #1/Pin=100mW, dist=10mm, f=5200
MHz/Zoom Scan, dist=2mm custom (8x8x6)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=2mm

Reference Value = 63.699 Vim; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 30.6260

SAR(L g) = 8.1 mW/g; SAR(10 g) = 2.32 mW/g

Maximum value of SAR (measured) = 15,779 mW/g

Dipole Calibration for Head Tissue - Spacer #1/Pin=100mW, dist=10mm, f=5500
MHz/Zoom Scan, dist=2mm custom (§x8x6)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=2mm

Reference Value = 23.994 Vim; Power Drift = 0.02 dB

Peak SAR (extrapolated)} = 34,7080

SAR(1 g) = 8.68 mW/g; SAR(10 g) = 2.47 mW/g

Maximum value of SAR (measured) = 17.013 mW/g

Dipole Calibration for Head Tissue - Spacer #1/Pin=100mW, dist=10mm, f=5800
MHz/Zoom Sean, dist=2mm custom (8x8x6)/Cube 0: Measurement grid: dx=4¢mm, dy=4mm,
dz=2mm

Reference Value = 23.451 V/m; Power Drift = -0.09 4B

Peak SAR (extrapolated) = 34.4850

SAR( g) = 8.13 mW/g; SAR(10 g) = 2.31 mW/g

Maximum value of SAR (measured) = 16.326 mW/g
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Appendix 3-11: Calibration certificate: Dipole (D5GHZzV?2) (sn:1070) (cont’d)
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(dB = 16.330mW/g = 2426 dB mW/g
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Appendix 3-11: Calibration certificate: Dipole (D5GHZV?2) (sn:1070) (cont’d)

Impedance Measurement Plot for Head TSL (UL Spacer #1)
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Appendix 3-11: Calibration certificate: Dipole (D5GHZV?2) (sn:1070) (cont’d)

DASYS5 Validation Report for Body TSL

Date: 15.02.2012
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1070

Communication System: CW; Frequency: 5200 MHz, Frequency: 5500 MHz, Frequency: 5800 MHz
Medium parameters used: f = 5200 MHz; o = 5.48 mho/m; g, = 48.6; p = 1000 kg/m’ , Medium parameters
used: f = 5500 MHz; o = 5.87 mho/m; g, = 48.1; p = 1000 kg/m® , Medium parameters used: f = 5800 MHz;
o = 6.29 mho/m; & = 47.5; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI CG63.19-2007)

DASY352 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(4.91, 4.91, 4.91), ConvF(4.43, 4.43, 4.43), ConvF(4.38, 4.38,
4.38); Calibrated: 30,12.2011

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

+ Electronics: DAE4 Sn601; Calibrated:; 04.07.2011

+ Phantom: Flat Phantom 5.0 (back); Type: QDO00OP30AA; Serial: 1002
» DASYS2 52.8.0(692); SEMCAD X 14.6.4{4989)

Dipole Calibration for Body Tissue - Spacer #1/Pin=100mW, dist=10mm, f=5200
MHz/Zoom Scan, dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 57,949 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 29,4580

SAR(1 g) = 7.46 mW/g; SAR(10 g) = 2.1 mW/g

Maximum value of SAR (measured) = 17.691 mW/ig

Dipole Calibration for Body Tissue - Spacer #1/Pin=100mW, dist=10mm, =5500
MHz/Zoom Scan, dist=1.4mm (8x8x7)/Cube (: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 58.644 Vim; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 34.9420

SAR(1 g) = 8.08 mW/g; SAR(10 g) = 2.25 mW/g

Maximum value of SAR (measured) = 19.688 mW/g

Dipole Calibration for Body Tissue - Spacer #1/Pin=100mW, dist=10mm, f=5800
MHz/Zoom Scan, dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 55.296 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 35,9150

SAR(1 g) = 7.65 mW/g; SAR(10 g) = 2.12 mW/g

Maximum value of SAR {measured) = 19.112 mW/g
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Appendix 3-11: Calibration certificate: Dipole (D5GHZzV?2) (sn:1070) (cont’d)
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Appendix 3-11: Calibration certificate: Dipole (D5GHZV?2) (sn:1070) (cont’d)

DASYS5 Validation Report for Body TSL

Date: 15.02.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV?2 - SN: 1070

Communication System: CW; Frequency: 5200 MHz, Frequency: 5500 MHz, Frequency: 5800 MHz
Medium parameters used: f = 5200 MHz; 6 = 5.48 mho/m; g =48.6; p = 1000 kga"m3 » Medium parameters
used: f = 5500 MHz; o = 5.87 mho/m; & = 48.1; p = 1000 kg/m” , Medium parameters used: f = 5300 MHz;
o = 6.29 mho/m; g =47.5; p= 1000 kgfm3

Phantom section: Flat Section

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

DASY32 Configuration:

«  Probe: EX3DV4 - SN3503; ConvF(4.91, 4.91, 4.91), ConvF{4.43, 4.43, 4.43), ConvF(4.38, 4,38,
4.38); Calibrated: 30.12.2011

¢ Secnsor-Surface: 2mm (Mechanical Surface Detection)

+ Elecironics: DAE4 Snb01; Calibrated: 04.07.2011

« Phantom: Flat Phantom 5.0 (back); Type: QDO00OPS0AA; Serial: 1002
« DASYS52 52.8.0(692); SEMCAD X 14.6.4(4989)

Dipole Calibration for Body Tissue - Spacer #1/Pin=100mW, dist=10mm, f=5200
MHz/Zoom Scan, dist=2mm custom (8x8x6)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=2mm

Reference Value = 57.949 Vim; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 29.6900

SAR(1 g) = 7.49 mW/g; SAR(10 g) = 2.1 mWig

Maximum value of SAR (measured) = 14.830 mW/g

Dipole Calibration for Body Tissue - Spacer #1/Pin=100mW, dist=10mm, f=5500
MHz/Zoom Scan, dist=2mm custom (8x8x6)/Cube : Measurement grid: dx=4mm, dy=4mm,
dz=2mm

Reference Value = 58.644 Vim: Power Drift = -0.05 dB

Peak SAR (extrapolated) = 34.4440

SAR(1 g) = 8.1 mW/g; SAR(10 g) = 2.25 mW/g

Maximum value of SAR (measured) = 16.373 mWi/g

Dipole Calibration for Body Tissue - Spacer #1/Pin=100mW, dist=10mm, f=5800
MHz/Zoom Scan, dist=2mm custom (§x8x6)/Cube 0: Measurement grid: ds=4mm, dy=4mm,
dz=2mm

Reference Value = 55.296 V/m; Power Drift = -0.04 dB

Peak SAR (exirapolated) = 34,0500

SAR(1 g) = 7.58 mW/g; SAR(10 g) = 2.1 mW/g

Maximum value of SAR {measured) = 15.404 mW/g
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Appendix 3-11: Calibration certificate: Dipole (D5GHZzV?2) (sn:1070) (cont’d)
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Appendix 3-11: _Calibration certificate: Dipole (D5GHZV2) (sn:1070) (cont’d)
Impedance Measurement Plot for Body TSL (UL Spacer #1)
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Appendix 3-11: Calibration certificate: Dipole (D5GHZV?2) (sn:1070) (cont’d)

Appendix C: Additional Measurements

Upon cuslomer request, additional measurements were done to compare the influsnce of the
dipole spacer on the SAR results. Summary of these tests are outlined balow.

Same measurement conditions including the extended standard uncertainty (K=2) were used as

given in the D5GHzV2 1070_Feb12/2 calibration certificate.
SAR result with Head TSL at 5200 MHz

SAR results normalized to IW input power and for nominal TSL paramatars.

SAR aversged over 1 em’ (1 g) of Head TSL Dipole Spacer
L Zﬂm__&nan saiting {page 14) Spacer #1 806 mWig
UL Zoom Sean setting (page 14) Mo spacer 73.5 mWig
SAR averaged over 10 cm® {10 g} of Head TSL Dipole Spacer
UL Zoom Scan seffing {page 14) Spacsr i 23.1 mWig
UL Zoom Scan setling {page 14) Mo spacer 23.2 mWig
SAR result with Head TSL at 5500 MHz
SAR results normalized ta 1W inpul power and for rominal TSL parametars.
SAR averaged over 1 cm®(1 g) of Head TSL Dipole Spacer
UL Zoom Scan satting _[page 14) Spacer #1 B34 mwig
UL Zoom Scan setling (page 14) Mo spacer B7.0 mWig )
SAR averaged over 10 em” (10 g) of Head TSL Dipole Spacer
UL Zoom Scan setting (page 14) Spacer #1 24,6 mWW/g
UL Zoom Scan setting (page 14) Mo spacer 26.2 mWig
SAR result with Head TSL at 5800 MHz
SAR resuits normalized to 1W input power and for nominal TSL paramatars.
SAR averaged over 1 cm® (1 g) of Head TSL Dipole Spacer
UL £oom SGHI:I_ satting (page 14) Spacer #1 A0.8 mWig
L zaon_'l_Scan selting (page 14) Mo spacer HiLG myWig
SAR averaged aver 10 cm” (10 g) of Head TSL Dipole Spacer
UL Zoom Scan selling (page 14) Spacer #1 229 mWig
UL Zoom Soan selting (page 14) MNo spacer 233 mWig
Carificate No: DEGH2V2-1070_Febl 2/2_Appx Page A1 of A
UL Japan, Inc.
Shonan EMC Lab.

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



Testreport No. : 31JE0038-SH-02-A
Page : 540f70
Issued date : June 8,2012
FCC ID : W2Z-01000004
Appendix 3-11: Calibration certificate: Dipole (D5GHZV?2) (sn:1070) (cont’d)
SAR result with Body TSL at 5200 MHz
SAA results nomalized to 1W input power ard for nomingl TSL parameaers.
SAR averaged over 1 cm®({1 g) of Body TSL Dipole Spacer
UL Zoom Scan setting (page 14) Spacer #1 T4.8 mWig
UL Zoom Scan setting (page 14) Mo spacar T2.7 miWig
SAR averaged aver 10 em” (10 g) of Body TSL Dipole Spacer
UL Z_mm Scan selting (pags 14) Spacer #1 21.0 mWig
UL Zeam Scan selting (page 14} Mo spacar 20.7 miNig
SAR result with Body TSL at 5500 MHz
SAR results normalized o 1W input power and for nominal TSL parameders.
SAR averaged over 1 em® {1 g) of Body TSL Dipale Spacer
UL Foom Scan setting (page 14) Spacer #1 B1.0mWig -
UL Zoom Scan setting (page 14) Ma spacer 81,1 midig ]
SAR averaged over 10 em” (10 g) of Bu.:h- T5L Dipole Spacer
UL Zoom Scan salting (page 14) Spacer #1 22,5 mwig
UL Zoom Scan salling (page 14) Mo spacer 22.8 mWig
SAR result with Body TSL at 5800 MHz
SAR results nomalized 1o 1W inpul power and for nominal TSL parameters.
SAR averaged over 1 em™(1 g} of Body TSL Dipole Spacer
UL Zoom Scan sefting (paoe 14) Spacer #1 5.7 miWig
LIL Zoom Scan setting (page 14} Mo spacar 4.7 miig
SAR averaged over 10 cm® (10 g) of Body TSL Dipole Spacer
UL zonr_l]ﬁc_:_u_lj saiting (page 14) Spacer #1 21.0 mNig
UL Zoom Scan setting (page 14) Mo spacar 21.0 mi/g

Certificate No: DEGHzV2-1070_Feb1272_App:

Page A2 of AG

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAP AN

Telephore: +81 463 50 6400/ Facsimile: +81 463 50 6401



Testreport No. : 31JE0038-SH-02-A

Page : 550f70
Issued date : June 8,2012
FCC ID : W2Z-01000004

Appendix 3-11: Calibration certificate: Dipole (D5GHZV?2) (sn:1070) (cont’d)

DASYS5 Validation Report for Head TSL “MNo Spacer”

Date: 16022012
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1070

Communication System: CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5800 MHz
Medium parameters used: = 5200 MHz; o = 4.6 mho/m: g = 353; p= 1000 kg/m® , Medium paramelers
used: = 5500 MHz; o= 4.89 mho/m; & = 34.9; p= 1000 kgfm” , Medium parameters used: f = 5800 MHz:
a = 5,19 mho'm; & = 34.4; p= 1000 ls:g,n’rr'.3

Phantom section: Flat Section

Measurement Standard: DASYS (ITEEE/ECYANST C63.19-2007)

DASY 52 Configuration:

«  Probe: EX3DV4 - SN3503; ConvF(5.41, 541, 541}, ConvF(4.91, 491, 4.91), ConvF(4.81, 4.81,
4.81); Calibrated: 30.12.2011

«  Sensor-Surface: 2mm (Mechanical Surface Detection)

+  Electronics: DAE4 Sn601; Calibrated: 04.07.2011

+ Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
« DASYS2 52 R.0(692), SEMCAD X 14.6.4(4089)

Dipole Calibration for Head Tissue - No Spacer/Pin=100mW, dist=10mm, f=5200

MHz/Zoom Scan, dist=2mm custom ($x8x6)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
de=2mim

Reference Value = 62,152 ¥im; Power Drift = (0,10 dB
Peak SAR (extrapclated) = 297210

SAR(] g) = 7.98 mW/g; SAR(10 g) = 2.33 mWig
Maximum value of SAR (measured) = 15.390 mW/g

Dipole Calibration for Head Tissue - No Spacer/Pin=100mW, dist=10mm, f=5500
MHz/Zoom Scan, dist=2mm custom (8x8x6)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=2mm

Reference Value = 63.595 Vim; Power Drift = -0.0084 dB

Peak SAE (extrapolated) = 34.6390

SAR(1 g) = 8.74 mW/g; SAR(10 g) = .53 mWig

Maximum value of SAR (measured) = 17.135 mW/g

Dipole Calibration for Head Tissue - No Spacer/Pin=100mW, dist=10mm, f=5800
MHz/Zoom Scan, dist=2mm costom (8x8x6)/Cube 0; Measurement grid: dx=4mm, dy=4mm,
dz=2mm

Reference Value = 59,759 Vim; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 33.3780

SAR(1 g) = 8.11 mW/g: SAR(10 g) = 2.35 mWig

Maximum value of SAR (measured) = 15,874 mWig
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Appendix 3-11: Calibration certificate: Dipole (D5GHZzV?2) (sn:1070) (cont’d)
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Appendix 3-11: Calibration certificate: Dipole (D5GHZV?2) (sn:1070) (cont’d)
DASYS Validation Report for Body TSL “No Spacer”
Date: 15.02.2012

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DAGHzV2; Serial: DSGHzV2 - SN: 1070

Communication System: CW; Frequency: 5200 MHz, Frequency: 5500 MHz, Frequency: 5800 MHz
Medium parameters used: f = 5200 MHz; o = 5.48 mho/m; g, = 48.6; p = 1000 kg/m® , Medium parameters
used: f= 5500 MHz; 0 = 5.87 mho/m; & = 48.1; p = 1000 kg/m” , Medium parameters used: f = 5800 MHz:
o = 6.29 mho/m; g, = 47.5; p = 1000 kg/m®

Phantom section: Flat Section

Measurement Standard: DASYS (IEEENEC/ANSI CA3.19-2007)

DASY 52 Configuration:

«  Probe: EX3DV4 - SN3503; ConvF(4.91, 4.91, 4.91), ConvF(4.43, 4.43, 4.43), ConvF{4.38, 4.38,
4.38); Calibrated: 30.12.2011

« Sensor-Surface: 2mm {Mechanical Surface Detection)

» Electronics: DAE4 Sn601; Calibrated: (407,201

» Phantom: Flzt Phantom 5.0 (back): Type: QDOD0OPSOAA; Serial: 1002
o DASYSZ 52.8.00692); SEMCAD X 14.6.4(4985)

Dipole Calibration for Body Tissue - No Spacer/Pin=100mW, dist=10mm, f=5200
MHz/Zoom Scan, dist=2mm custom (8x8x6)/Cube 0: Measurement grid: dx=dmm, dy=4mm,
dz=2mm

Reference Value = 56.822 V/im; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 28,5420

SAR(1 g) = 7.28 mW/g; SAR(10 g) = 2.07 mW/e

Maximum value of SAR (measured) = 13985 mW/g

Dipole Calibration for Body Tissue - No Spacer/Pin=100mW, dist=10mm, f=5501
MHz/Zoom Scan, disi=2mm custom (8x8x6)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=2rmm

Reference Value = 58.019 Vim; Power Drift = 0,05 dB

Peak SAR {extrapolated) = 33,9610

SAR(1 g) = 811 mW/e; SAR(10 g) = 2.28 mW/g

Maximum valee of SAR (measured) = 15,846 mWig

Dipole Calibration for Body Tissue - No Spacer/Pin=100mW, dist=10mm, f=5800
MHz/Zoom Scan, dist=2mm custom (8§x8x6)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=2mm

Reference Value = 54,561 V/m; Power Drift = (.01 dB

Peak SAR (extrapolated) = 33,3380

SAR(1 g) = 748 mW/g; SAR(10 g) = 2.1 mW/g

Maximum value of SAR (measured) = 14827 mWig
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Appendix 3-11: Calibration certificate: Dipole (D5GHZzV?2) (sn:1070) (cont’d)
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Appendix 3-12:

Calibration certificate: E-Field Probe (EX3DV4) (sn:3679)
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (cont’d)

Calibration Lab o T
. oratery of Ahit il g g  Sehweizariacher Kalibisraens!
Echml_d & F_"ar1nE|r e @ C  Bervice suises déalonnage
I-EIEE:EFIDEmﬁu riah, Seitzedand %@ﬁ J s o bation S
leo1o g u
wald R [ Bwilss Calibration Sardce
Ancraiod by i Swian Acorisitation Sarvice (5A5] Acerediintion He,: SCS 108
The Swies Aocredlitalion Sarvice is one of e sigrebories b the EA
Nudtlaleral Agreement for the rezognition of callbration certificates
Glossary:
TS izgus smuleiing liguid
HORM:Y.F sensitivity in frae spaca
CanvF sensltivily in TSL / NORMxyz
pLF dipdo comprassion point
CF crast feclor {1iduty_oysle) of the RF signal
&80 madulation dependart lingarization paramelecs
Polarization o g rataticn arpund probe axis
Polarzation 3 & rotalion arcand an axis that is in the plane nonmal i probe exis (at massuramant canter),

e, B =0iz normal to probe axs

Calibration Is Performed According to the Following Standards:

a)

b}

IEEE St 1520-2002, “IEEE Racommendad Praclice for Determining the Peak Spatlal-Averaged Specific
Abganpton Rate (SAR) in ke Human Head from Wireless Communications Desices: Messuremnant
Technigues®, Decarmbar 2003

IEC B2209-1, “Procedura b measure the Spacific Absorpion Rate (SAR) far hand-hekd devices used in dose
pragimity to fhe ear frequency range of 300 MHz o 3 GHe)", Fabruary 2005

Methods Applied and Interpretation of Parametars:

NORMY 2 Assessad for E-figld polarzation 5 = 0 (1 < 800 MHz in TEM-call; = 1800 MHZ: RE2 waveguida).
MNORMxy,z are cnty imermedise values, Lo, the unceraintias of MORME,Y,2 dois nal afect the Efield
uncerianty inside T5L (588 below SoneF)

NORM & 2 = NOGRM 2 frequanay responsa (568 Freguancy Resgonaa Charl). This linearization is
implemented in DASY4 softwera versiors |ster than 4,2, The uncardainly of the frequency response s Includad
i [he slaled urcertainty of ComeF,

DCPyy 2 DCP sre numsnical linesrzation paramealers assessed basad on the data of power saeep with W
gigral [na uncerainty required ). DCP doms not depend on freguency nor madia.

FAR: PAR I8 the Paak to Average Rallo thal & mob calibrabed bul defermined based an the signal
characlarislics

.“H.F.ZTHR’.JI',E’. E:.l',j"..l‘.' are numencal fnearizaton paremeterns in dB assessed hasad on the data of powar
swaep for spedcilic modulaton gignel. The paramelars do nal degend on frequenay nor media,

ViR WR s the walidity range of the calibration ralated to the everage dode wollage or DAE volege inmi.

Canv and Beundery Effec! Paramalars: Assessed in lat phantom wusing E-fisld (or Temperature Trensfar
Standard for [ < 300 MHEz) ard ingide waveguide wsing anabdical field disbibutions based on power
rsasurermants for £ = 800 MMz, The same setups ane used for essessmant of the paramatars appled for
boundary comgansation {alpha, deplh) of wivch typical uneansiry values ane given, Thess paramalens ane
used in DASY4 sofware to Improve proba accuracy ciose 1o the baundary. The sensiivity in TSL comaspands
o MOEMEy 2 Comd wheraby the unterlainty commespands fo fhat given for ConvE. & frequancy dependent
Canuf is used in DASY version 4.4 and higher which allows extending e validity from £ 50 MHz o £ 100
MHZ

Spharieal fsofreoy (20 deviation from sodrappl: in s field of low gramients realized using & fist phantom
expoead by & patch anienna.

Sertgar Offsel; The sensar offset coresponds bo the offssl of virbuel measurament canter from the probs tig
{om proge exis). Mo lolerance requined.
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (cont’d)
EXCAONVY — BMABTS My 18, 2011

Probe EX3DV4

SN:3679

Manufactured:  September 9, 2008
Calibrated: May 19, 2011

Calibrated for DASY/EASY Systems
{Mcie: nan-compatible with ASY2 systam!)

Cafficala Mo EX3-36T0 May 11 Page 3o 11
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Appendix 3-12: _Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (cont’d)
EX3004— BM:38T0 May 18, 5011

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

Basic Calibration Parameters

[ . Sensar X Senacr ¥ Banmor Z Une (k=2) |
| hwrn -:E'u'.'!IEJ'm i | 0.50 0.54 .53 +10.4 %
| DCP (! 940 BED BT A

Meodulation Calibration Parameters

Ulo Communication System Name FAR A " c | ¥R UneE
| a8 di ol m (k=Z]
[ Moo [+ 0a1 | ¥ | 000 0,00 1.00 1280 | z30% |
A 0.00 0.0 1,00 118,86
Z | 000 1M 1.00 7.8

The reported uncertainty of measurement is slaled as the standard IJl'll:EII'-lEI.iI'I‘l:'" of measuremeni
mulliplied by the coverage factor k=2, which for a normal distribulien coresponds o a coverage
probabality of approximately 85%.

A The uneenaisiies of S, ¥,2 do nod eifec the Eed yrcersicly s TSL (e Fages 5 and ©)

* Mumerr| lineenizalion pammaier: uncesalaly nol requinad.

; Uriertainly & delarminail wsdng thi mas, deiiion am lisess réspanss applying reciengelar distibution and is expressed Tor e squan of ha
ol vl
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (cont’d)
EXACNA- 5579 May 18, 2011
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3679
Calibration Parameter Determined in Head Tissue Simulating Media
. Relafive | Conductivity Dapih Unck
T (MHz} | Pormittivity " | |Sim)" CorwF X | ConvF ¥ | ConwFZ | Alpha |  (mm) (k=a1__ |
2450 303 | 1.80 605 .95 £,50 162 71 +12.0%
S0 360 468 4 Fd 4.82 4,62 0,45 1.80 + 13.1 %
5300 369 478 440 4,40 4.4 ) 1.80 £13.1 %
| 5500 358 4 6 4 57 427 427 045 1.80 £13.1 %
| s600 A58 5007 4.11 411 4.1 050 1.80 +13.1%
5800 35.3 527 4.1 4.11 4.11 0,60 1.80 +131 %

ItLFI'ﬂ'l'lﬂl'm:.' validity of i 120 MHz oniy apsies. for DASY w2 and higher isee Page 2], ssa i s resirdad o g 50 Mir, The uncatanty i the S5
of e ConeF wnoeriainty o7 calbrafios nequency asd Ibe u=carainty for the indlcated freguency bard.
'-'"'-"l'fl'-ﬂ"ﬂl'l ki 3 GHZ the vabdily ol Gssua ararwiens (o end o) can be miased o & 0% H lquid compensabion dammulo is appbed o

measurad SAH vauas, Al fequencies above 3 OHz, the validly of Besie pacametem (2 and o b resinicied fo 1 5%, The usceriainy & tha ASS of

i CoireF Wi ianty e indicatad Biget Ussus parameiens,
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Appendix 3-12: _Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (cont’d)
EXIINA- SHERETE Way 18, 2011

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity | Depth | Umct |
F{MHE® | Pormitfivity " imj " ConvF ¥_| ComF ¥ | ComvF¥ | aipna | jmm) | {k=Z|

2450 52.7 1.95 T | T 7.34 074 | 047 | £120%
E200 49.0 530 | 440 4.10 £10 052 | 185 | £131% |
B300 429 543 | 38B 308 2.8 055 | 185 [ £931%
S50 43,6 568 | 345 155 3.65 056 | 185 | £131%
B 485 577 | 346 145 345 DED | 195 | £131%
8800 45.2 600 | 394 194 204 055 | 195 | £131% |

= Fregusscy walidity of 2 100 Mz only appies for DWGETY wé 4 snd Righar [tee Paegi . aks ¥ s reshicied S 30 MHz T uncerainly ks o 555
Irfl‘ L CodraF uneirlaingy al calitrallen eguency and the uncedisindy for The indica led Troqugscy band

Al fragquantias balew 3 GHe, the wulidiy of fsaus perameinm (g ard o} can be relaeed to £ 10% il Bguk corperastion ok s apghed Lo
measued BAR uiluas. A2 Megoancid above 3 GHE, the walidity of fexse pamemobons {eand &) is nestricled 1o + 55, This unssrtainly is #a RSE of
the Cany®™ uncerfainty for indicaled lorgal Ts@ae parameics.
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Appendix 3-12: _Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (cont’d)
EX3DVS- BN:3878 Mary 151, 2044

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

1.5
1.4
13:
1.2
1.1y

1.0-

ssponse (normalized)

fa-

LiE

Frequensy

0y

oA

Uncartainty of Frequency Response of E-field: £ 6.3% (k=2)
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (cont’d)
EXADA - SM: 36T May 13, 204 1
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM =1800 MHz R22
Lk 4 "
L E L] L] & . L] ]
Tet X ¥ z d X ¥ z
g |
FECLR a2 S MU LIPS B8 B S L
& i
i L1 Ll L I i i 1 E:
1 1 5 =t {11} (E11]
Rl [7]
| 'T"J ar '-;"l.' ‘-'-F.ln 2"'7.|7:- F

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=1)
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Appendix 3-12: _Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (cont’d)
EXI0N4- SN-3673 ey 19, 2011

Dynamic Range f(SAR},..q)

(TEM cell , f =900 MHz)

10
1054
0+
3
B ogpelilliiinl Lii
5 s
B
104
A gy . frrmassborareeb itk i i
100+ -.:...I L | | e
i A0 Al 10 1o 1@
SAR [miicm]
.| +] &
X enmpersated B nol cormpuerresned " eompastad
[+] | *
¥ not compensatsd 2 pompersabsd £ ol Compensated
. T S S o R = s e
& E
=
E |:.- ! :r-...-:r-.-‘. ﬂ-"".rl"-‘l.:_T:__'.'_."T'._.* =y !-d_-l- ]
L [ :IE
i H L |
‘1C|"‘- 14 hLig 100 1IIII' 0%
SAR [y om3)
LA L L]
A compereated X not compensaied ¥ oompensabed
| L * |
¥ ok oo reind I o Pt el T gl cosevpn tabad
Uncartainty of Linearily Assesament: £ 0.6% [k=Z]
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (cont’d)
EXaDv4- SN 36T May 18, 2011

Conversion Factor Assessment

1= 2450 MHZ WELS RE2 (H_tans)

] 41
2% »
] w0

o
Bt [
i -

=3 ]
€ el clrr
*] W] [N E]
i srnan BuNEE e

Deviation from Isotropy in Liquid
Error (4, 8), f = 900 MHz

-0 08 -08
Uncertainty of Spherical Isotropy Assessment: = 2 5% (k=2)

04 02 00 02 04 05 08 10

= 2450 MHz WOLS R2Z (M_eonuF)
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Appendix 3-12: Calibration certificate: E-Field Probe (EX3DV4) (sn:3679) (cont’d)
EX30V4- SN:1878 Py 15, 20401

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

iher Probe Parameaters

Sansor Anrangeman Triangulkar |
| Connector Angle 7] Mot apphcabie
Machanical Surlscs Debection Mads enabled
Optleal Surfascs Dalaclion hads disabled
{ Probe Ovarall Lenglh ] T @Ermm
Probe Bady Dismetar 10 mm |
_ﬁp- Length 8 mim

Tip Diamebar  ZAmm |
FProbe Tip 1o Sanscr X Calbralion Pain 1 mm |
Probe Tip 1o Sensor Y Calbation Paint 1 mim
| Frobe Tip 1o Sansor £ Calibeation Poirt 1mm
Recommandsd Measurament Distence from Suntao: | 2 mim
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