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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM xy,z
M/A not applicable or nel measured

Calibration is Performed According to the Following Standards:

a) |EC 62209-2, "Evaluation of Human Exposure to Radio Frequency Fields from Handheld
and Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to
& GHz: Human models, Instrumentation, and Procedures”; Part 2; “Procedure to determing
the Specific Absorption Rate (SAR) for including accessories and multiple transmitters”,
March 2010

b} 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
Partable Davices with FGG Limits for Human Exposure to Radiofrequency Emissions®,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
c) 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,

= 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 orlented
parallel to the body axis.

e [Feed Point Impedance and Return Loss: These parameters are measuraed 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
raflacted power. No uncertainty required.

s Electrical Delay: One-way delay between the SMA connector and the antenna feed paint.
No uncertainty reguirad.

» SAR measured: SAR measured at the stated antenna input power,

»  SAR nunnalized. 3AR 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 reporied 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 approximataly 95%.
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Measurement Conditions

DASY system configuration, as far as not given on pags 1.
DASY Version DASYS WEZ.BA ]
Extrapolation Advanced Extrapolation
Phantom Modl.;ﬂar Flaﬁ Phamtom 5.0
Digtance Dipole Center - TSL 10 mm with Spacar

Zoom Scan Resolution

dyx, dy = 4.0 mm, dz = 1.4 mm

Graded Ratio = 1.4 {Z direction)

Freguency

5200 MHz £ 1 MHz
E500 MHz = 1 MHz
5800 MHz = 1 MHz

Head TSL parameters at 5200 MHz

The following parameters and calculations ware appliad,

Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 6.0 4 &6 mho/m
Measured Head TSL parameters {22.0+023)°C R0 =6% 4.52 mhoim + 6 %
Head TSL temperature change during test = 055G — -
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 em® (1 g) of Head TSL Caondition
SAR measurad 100 MW input power BA1mWig

SAR for nominal Head TSL paramatars

normmalized to 1W

BO.G mW fg = 19.9 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL condition
SAA measured 100 mW input power 232 M i g
SARA for nominal Head TSL parametars normalized to 1W 23.0 mW fg = 19.5 % (k=2)
Head TSL parameters at 5500 MHz
The lollewing parameters and calculations ware applied. R
Temperature Permittivity Conductivity
Mominal Head TSL paramelers 220°C 36.6 4.96 mho/m
Measured Head TSL parameters (22.0+02)°C MHE£EH 4,80 mhovim =6 %
Head TSL temperature change during test <05 —
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 em” (1 g) of Head TSL Conditian
SAR measurad 100 mW input power B850 mW /g

SAR for nominal Head TSL parametars

normalizad to 1%

84.4 mW J g = 19.9 % (k=2}

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

condition

SAR measured

100 mW input power

241 m¥W ig

SAR for nominal Head TSL paramatars

nomalized to TW

239 mW /g +19.5 % (k=2)
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Head TSL parameters at 5800 MHz
The follewing parametars and caloulabons were applisd.

Temperature Permittivity Conductivity
Hominal Head TSL parameters 22.07°C 35.3 5.27 mho'm
- : |

Measured Head TSL parameters [(22.0+£02)°C 1= 6_‘?&. 511 mho'm £ 6% |

Head TSL temperature change durifg test <= 0.5°C
SAR result with Head TSL at 5800 MHz

SAR averaged over 1 em” (1 g) of Head TSL Condition

SAR measured 100 mW input powar B2 mW /g

540 for pominal Head TSL parameters normalized to TW T9.5 mW /g £ 19.9 % (k=2)

. T

SAR averaged over 10 cm® (10 gj of Head TSL condition ]

SAR measured 100 mW input power 2EBmW /g

SAR for mominal Head TSL paramesters normalized to 1W 22,6 mW /g = 19.5 % (k=2)
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Body TSL parameters at 5200 MHz

The following pararmetess and calculatiens wenz applied,

!‘ Temperature Permittivity Conductivity
Nominal Body TSL parameters | 82.0°C 49.0 5.30 mholm
Measured Body TSL parameters (22002 *C 47816 % 5.41 mho/m = 6 %
Body TSL temperature change during test | < 0.6 °C == | S
SAR result with Body TSL at 5200 MHz
 saR averaged over 1 cm” {1 g} of Body TSL Condition
SAR maasured 100 mW input powear FazmW /g

SAR far nominal Body TSL parametars

normalized to 1W

72.9 MW / g 4 19.9 % (k=2)

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

condltion

SAR measurad

100 mid input power

205mW /g

SAR for nominal Body TSL paramstars

normalized to 1W

20.4 mW /g  19.5 % (k=2)

Body TSL parameters at 5500 MHz

Tha following parameters and cakculations ware applisd.

Tamp-araw-m Permittivity Conductivity
Mominal Body TSL parameters 220°C _-ﬂ&.ﬁ 565 mhoim
Measured Body TSL parameters (22.0 £ 0.2)°C 47,3+ 6% 578 mho/m + & %
Body TSL temperatura change during lest < 0.5 °C -
SAR result with Body TSL at 5500 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 miW input power TT2mwWig

SAR for nominal Body TSL paramatars

nammalized to 1W

TE.8 mW /g +19.9 % (k=2)

: 33BE0179-HO-J-R1

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

SAR for nominal Body TSL parametars

100 mW input power 214 mW Fg

21.3 mW [ g = 19.5 % (k=2)

narmalized to 1%
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Body TSL parameters at 5800 MHz

The following parameters and caloulations were applisd,

Temperature Permittivity Conductivity
_Nnmmal Body TSL parameters 22.0°C 482 .00 mha/m
Measured Body TSL parametars (22.0 £ 0.2) "¢ 468 + 6% 6.20 mho/m + 6 %
Body TEL temperalure change during test =08°C -
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 em” {1 g) of Bady TSL Condition
SAR measured 100 mW input power TAGmW /g

SAR for nominal Body TSL parameters

normalized o 1W

T1.6 mW [ g = 19.8 % (k=2)

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

condition

S5AR measured

100 MW inpLt power

200mW g

SAR far nominal Body TSL parameters

normalized o 1W

18.9 mW /g = 19.5 % (k=2) "
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Appendix

Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed to feed point 49,002 -950

Retumn Loss - 204 dB
Antenna Parameters with Head TSL at 5500 MHz

Impadance, ransformed to feaed point 48,92 - 25

Return Loss -31.8dB
Antenna Parameters with Head TSL at 5800 MHz

impedance, fransfommed to feed point &T. E_ {14006 pf2

RFetum Loas - 22.6 dB
Antenna Parameters with Body TSL at 5200 MHz

Impedance, ransformed to feed point Blan-T4j

Raturn Loss -22.6dB
Antenna Parameters with Body TSL at 5500 MHz

Impadance, transformed 1o feed point 50,062 - 01 ji

Raturn Loss -41.2 dBE

Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed 1o feed point

091 L2+ 2.3 i

Return Loss -21.3dB
General Antenna Parameters and Design
Electrical Delay [one direction) [ 1.198 na

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

The dipole iz made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
sacond arm of the dipole. The antenna |s 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 o the position as explaned in 1he
“Measurement Conditons” parsgraph. The SAR data ane not alfected By tis change, The overall dipole eoglh s slill

according to the Standard.

Mo excassive force muest be applied to the dipole arms, becauss thay might bend of the solderad connactions near thee

feadpoint may be damaged.

Additional EUT Data
Manufactured by ' SPEAG
Manufaciured on Decentber 30, 2005
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DASYS Validation Report for Head TSL

Date: 17.04.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole SGHz; Type: DSGHzY2; Serial: DSGH2VZ - SN: 1039

Communication System: CW; Frequency: 5200 MHz, Frequency: 5500 MHz, Frequency: 5800 MHz
Medium parameters used: f= 5200 MHz; o = 4.52 mho/m; £ = 35; p = 1000 kg/m™ . Medium parameters
used: f=5500 MHz: & = 4.8 mho/m: & = 34.6: p = 1000 kg.-'mih . Medium parameters used: f= 5800 MHz:
= 5.11 mhofm: & = 34.1; p= 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASYS (IEEEMEC/ANS] C63.19-2(007)

DASYS52 Configuration:

«  Probe: EX3DV4 - SN3503; ConvF(5.41, 541, 5.41); Calibrated: 30.12.201 1, ConvF(4.91, 491,
4.91); Calibrated; 30.12.201 1, ConvF{4.81, 4 81, 4.81); Calibrated: 30.12.2011;

«  Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sno01; Calibrated: (4.07.201 1
« Phantom; Flat Phantom 5.0 {front); Type: QDO0OPS0AA; Seral: 1001

« DASYS2 52.8.1(838); SEMCAD X 14.6.5(6469)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
disi=1.4mm (8x8x7)Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 65.501 V/m; Power Dnft = (.07 dB

Peak SAR (extrapolated) = 30364 mW/g

SAR(] g) = 8.11 mW/g; SAR(10 g) = 2.32 mW/g

Maximum value of SAR (measured) = 187 mW/z

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7WCube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65,319 ¥/m; Power Drift = 0.05 dB

Peak SAR (extrapolaed) = 34.198 mW/g

SAR(I g} = 8.5 mW/g: SAR(10 g) = 241 mW/g

Maximum value of SAR (measured) = 204 mW/g

Dipole Calibration for Head Tissue/Pin=100m W, disi=10mm, f=58500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)Cube (: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 62.122 Vim; Power Drift = 0,07 dB

Peak SAR (extrapolated} = 33.728 mW/g

SAR(1 p) = 8.02 mWig; SAR(10 g) = 2.28 mW/g

Maximum value of SAE (measured) = 9.8 mW/g
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-40.00

=50.00

(1B = 19.8 mW/ig = 2593 dB mW/g
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Impedance Measurement Plot for Head TSL

17 Apr ZALZ 11:48: 32
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DASYS Validation Report for Body TSL
Date: 16.04.2012

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1039

Communication System: CW; Frequency: 3200 MHz, Frequency: 3300 MHz. Frequency: 5800 MHz
Medium parameters used: F= 5200 MHz, o = 5.41 mho/m; & =47.8; p= 1000 };g."rn'a , Medium parameters
wsed: = 5500 MHz; o = 5.78 mho/m; & =47.3; p= 1000 kgfm® , Medium parameters used: f = 5800 MHz;
a = 0.2 mho/m; & = 46.8; p= 100 kg."m"

Phantom section: Flat Section

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

DASYS52 Configuration:

«  Probe: EX3DV4 - SN3503; ConvF{4.91,4.91, 491); Calibrated: 30.12.2011, ConvF(4.43, 4.43,
4.4%); Calibrated: 30.12.2011, 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: QDINNIPS0AA: Serial: 1002

« DASYS2 528 1(838); SEMCAD X 14.6.5(64659)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7 ¥ Cube : Mcasurement grid: dx=4mm, dy=4mm, dz=|.4mm

Reference Value = 57669 Vim; Power Drift = -0.06 dB

Peak SAR (extrapolatcd) = 29,066 mW/g

SAR(1 g) = 7.32 mW/g; SAR(10 g) = 2.05 mW/g

Maximum value of SAR (measured) = 17.5 mWig

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=dmm, dy=4mm, dz=14mm

Reference Value = 57.900 V/m: Power Drift = -0.02 dB

Peak SAR (extrapolated) = 33,464 mW/e

SAR( g) = 7.72 mW/g: SAR(10 g) = 2.14 mW/g

Maximum value of SAR {measured) = 19.0 mW/g

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5800 MHz/Zoom Scan,
dist=1.4mm (8xBx7)/Cube 0: Measurement grid: dx=4mm, dy=4mim, dz=14mm

Reference Value = 54151 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 33.641 mW/g

SAR(L g) = 7.19 mW/g; SAR(10 g) = 2 mW/g

Maximum value of SAR (measured) = 18.0 mW/g
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0 dB =175 mW/g = 2485 dB mW/g
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Impedance Measurement Plot for Body TSL

16 Apr Z8AZ 13:33:02
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