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DIPOLE CALIBRATION CERTIFICATES







Measurement Conditions

DASY system conliguration, as far as not given on paga 1.
DASY Version DASYS Vs2.6.8
Extrapolation Advanced Extrapolation
Phantom Maodular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 750 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 419 0.89 mho/m
Measured Head TSL parameters {(22.0=0.2)°C 41.1:6% 0.92 mhofm £ 6 %
Head TSL temperature change during test =0.5°C e -
SAR result with Head TSL
SAR averaged over 1 em? (1 g) of Haad TSL Condition
SAR measured 250 mW input power 212 Whkg
SAR for nominal Head TSL parameters nomalized to 1W 8.23 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g} of Head TSL condition
SAR measured 250 m\W input power 1.38 Wikg
SAR for nominal Head TSL parameters normalized to 1W 5.39 W/kg + 16.5 % (k=2)
Body TSL parameters
Tha fellowing parameters and caleulations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.5 0.98 mhaim
Measured Body TSL parameters (220 £0.2)*C 5566 % 0.97 mho/m £ 6 %
Body TSL temperature change during test < (0.5°C d
SAR result with Body TSL
SAR averaged over 1 cm? {1 g} of Bedy TSL Condition
SAR measured 250 mW input power 2,16 Wikg
SAR for nominal Body TSL parametars normakized to 1W 8.58 Wikg £17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condilion
SAR measurad 250 mW input power 1.43 Wikg
SAR for nominal Body TSL parameters nomalized to 1W 5.69 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 54.10-37 0
Retum Loss -2556dB

Antenna Parameters with Bady TSL

Impedance, translormed lo feed point 49B0-54i0
Retum Loss -25.4dB

General Antenna Paramaters and Design

Electrical Delay (one direction) | 1.033 ns

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

The dipole is made of standard semirigid coaxial cabla. The: canter conductor of tha feading line s directly connected to the
second arm of the dipols. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added o the dipole arms in order 10 improve malching when loaded according to the position as explained in the
“Measurement Conditions” paragraph. The SAR dala are not affected by this changa. The overall dipole length is still
according to the Standard,

No excessive force mus! be applied to the dipole arms, because they might bend or he soldered connections near the
feadpoint may be damaged.

Additional EUT Data
Manufactured by SPEAG
Manufacturad on October 10, 2016
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Measurement Conditions

DASY system configuration, as far as nol given on page 1.

DASY Version DASYS V52,88

Extrapolation Advanced Extrapolation

Phantam Maodular Flat Phantom

Distance Dipole Center - TSL 10 mim with Spacer

Zoom Scan Resolution di, dy, dz = 5 mm

Frequancy 1750 MHz & 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parametors 22.0°C 40,1 1.37 mhoim

Measured Head TSL paramatars 1220 £ 0.2) °C 368026 % 1.38 mhofm = & %

Head TSL temperatura change during test < 0.5°C e e
SAR result with Head TSL

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

SAR measured 250 mW input power 9.31 Wikg

SAR for nominal Head TSL paramaters nommalized to TW 36.8 Wikg = 17.0 %5 [k=2)

SAR averaged over 10 em” {10 g) of Hesd TSL conditicn

SAR measurad 250 AW inpLl power 4.97 Wiy

SAR for nominal Head TSL parameters nomalized 1o 1W 15.7 Wikg = 16.5 2% (k=2)
Body TSL parameters

The following paramelers and calculations were applied.
Temperature Parmittivity Conductivity

HNominal Body TSL parametars 2B0C 53.4 1.48 mho/m

Measured Body TSL parameters {(22.0x0.2)°C 522:26% 1.48 mhofm =6 %%

Body TSL temperature change during test = 05%C [ S
SAR result with Body TSL

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

SAR measured 250 m\W input power 9.37 Wikg

SAR far nominal Body TSL parameters nomalized to 1W aT.4 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm® {10 g) of Body TSL condillen

SAR measured 250 mW npul power 5.07 Wikg

SAR lor nominal Body TSL paramaders normalized to 1W 20,3 Wikg = 18.5 % (k=2}
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformad 1o feed point 51100150
Retumn Loss -39.5dB

Antenna Parameters with Body TSL

Impedance, transiomed to feed polint 4660+ 03[0
Fatum Loss - 20.0 dB

General Antenna Parameters and Design

| Etectrical Delay (one direction) | 1.225 ns H

After long term use with 100W radialed power, only a slight warming of the dipole near the feedpaint can be measurad.,

The dipote |s made of standard semirgld coaxial cabla. The center conductor of the feading line is direcily connectad 1o tha
sacond arm of the dipole. The antenna is theratore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipols arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph, The SAR data ara not affected by this changs. The overall dipols length is st
according 1o the Slandard.

Mo axcessive farce must be applied to the dipole arms, becausa thay might bend or the soldersd connactions near the
feedpaint may be damaged,

Additional EUT Data

Manufaciuwred by SPEAG
Manufactured on Sapternber 30, 2014
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