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Appendix B : Plot of system verification test.
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Appendix C: Plot of SAR test.

Test Plot list
' . - 19 SAR
No | Configuration Type Mode Freq CH Test position (WIKg)
1 Body-worn GSM850 GPRS 2TX 836.6 190 Rear 0.955*
2 Body-worn GSM1900 GPRS 2TX 1909.8 810 Rear 0.938
3 Body-worn WLAN 802.11b 2437 6 Front 0.043
*Max SAR value
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No | Configration Type Mode Freq CH Test position 1 g SAR (W/Kg)
1 Body-worn GSM850 GPRS 2TX 836.6 190 Rear 0.955*
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No | Configration Type Mode Freq CH Test position 1 g SAR (W/Kg)
2 Body-worn GSM1900 GPRS 2TX 1909.8 810 Rear 0.938
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No | Configration Type Mode Freq CH Test position 1 g SAR (W/Kg)
3 Body-worn WLAN 802.11b 2437 6 Front 0.043
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Appendix D: DUT setup photos

Body worn configration

[FRONT 1]

[FRONT 2]
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[REAR 1]

[REAR 2]
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Appendix E: System Certificate & calibration
E-1: Probe Calibration

Report No: KST-FCS-140003 Page: 45/ 77
KST-FCS-SRS-Rev.0.1
This report shall not be reproduced except in full without the written approval of KOSTEC Co., Ltd.




Head office & Test Lab: 28(175-20,Annyeong-dong)
406-gil sejaro, Hwaseong-si Gyeonggi-do, Korea
Tel: +82-31-222-4251 | Fax: +82-31-222-4252

Report No: KST-FCS-140003 Page: 46 / 77
KST-FCS-SRS-Rev.0.1
This report shall not be reproduced except in full without the written approval of KOSTEC Co., Ltd.




Head office & Test Lab: 28(175-20,Annyeong-dong)
406-gil sejaro, Hwaseong-si Gyeonggi-do, Korea
Tel: +82-31-222-4251 | Fax: +82-31-222-4252

Report No: KST-FCS-140003 Page: 47 / 77
KST-FCS-SRS-Rev.0.1
This report shall not be reproduced except in full without the written approval of KOSTEC Co., Ltd.




Head office & Test Lab: 28(175-20,Annyeong-dong)
406-gil sejaro, Hwaseong-si Gyeonggi-do, Korea
Tel: +82-31-222-4251 | Fax: +82-31-222-4252

Report No: KST-FCS-140003 Page: 48 / 77
KST-FCS-SRS-Rev.0.1
This report shall not be reproduced except in full without the written approval of KOSTEC Co., Ltd.




Head office & Test Lab: 28(175-20,Annyeong-dong)
406-gil sejaro, Hwaseong-si Gyeonggi-do, Korea
Tel: +82-31-222-4251 | Fax: +82-31-222-4252

Report No: KST-FCS-140003 Page: 49 / 77
KST-FCS-SRS-Rev.0.1
This report shall not be reproduced except in full without the written approval of KOSTEC Co., Ltd.




Head office & Test Lab: 28(175-20,Annyeong-dong)
406-gil sejaro, Hwaseong-si Gyeonggi-do, Korea
Tel: +82-31-222-4251 | Fax: +82-31-222-4252

Report No: KST-FCS-140003 Page: 50 / 77
KST-FCS-SRS-Rev.0.1
This report shall not be reproduced except in full without the written approval of KOSTEC Co., Ltd.




Head office & Test Lab: 28(175-20,Annyeong-dong)
406-gil sejaro, Hwaseong-si Gyeonggi-do, Korea
Tel: +82-31-222-4251 | Fax: +82-31-222-4252

Report No: KST-FCS-140003 Page: 51/ 77
KST-FCS-SRS-Rev.0.1
This report shall not be reproduced except in full without the written approval of KOSTEC Co., Ltd.




Head office & Test Lab: 28(175-20,Annyeong-dong)
406-gil sejaro, Hwaseong-si Gyeonggi-do, Korea
Tel: +82-31-222-4251 | Fax: +82-31-222-4252

Report No: KST-FCS-140003 Page: 52 / 77
KST-FCS-SRS-Rev.0.1
This report shall not be reproduced except in full without the written approval of KOSTEC Co., Ltd.




Head office & Test Lab: 28(175-20,Annyeong-dong)
406-gil sejaro, Hwaseong-si Gyeonggi-do, Korea
Tel: +82-31-222-4251 | Fax: +82-31-222-4252

Report No: KST-FCS-140003 Page: 53 / 77
KST-FCS-SRS-Rev.0.1
This report shall not be reproduced except in full without the written approval of KOSTEC Co., Ltd.




Head office & Test Lab: 28(175-20,Annyeong-dong)
406-gil sejaro, Hwaseong-si Gyeonggi-do, Korea
Tel: +82-31-222-4251 | Fax: +82-31-222-4252

E-2: Dipole antenna Calibration (835 M)

| e )
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Dipole antenna Calibration (1 900 M)
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst

c Service sulsse d'élalonnage
Servizio svizzero di taratura

S  swiss Callbration Service

Accraditad by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Mubtilateral Agreement for the recognition of calibration certificates

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 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-

Averaged Specific Absorption Rate (SAF) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) far hand-held

devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

=un Al Fak B L0

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

Additional Documentation:
d) DASY4/S Systern Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency 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 oriented
parallel to the body axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

Electrical 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.

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.
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Head TSL parameters

he following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220*C 40.0 1.40 mho/m
Measured Head TSL parameters (220 0.2)°C 39.1+6 % 1.36 mho/m £ 6 %
Head TSL temperature change during test «0.5°C

SAR result with Head TSL
SAR averaged over 1 em® (1 g} of Head TSL Condition
SAR measurad 250 mW input power 9.90 Wikg

SAR for nominal Head TSL parameters normalized 1o 1W 40.1 Wikg +17.0 % (k=2)

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

SAR measured 250 mW input power 5.20 Wikg

21.0 Wikg + 16.5 % (k=2)

SAR for nominal Head TSL parameters nermalized to 1W

Body TSL parameters
The following parametars and calculations wera applied,
Temperature Permittivity Conductivity
Nominal Bady TSL parameiers 220°C 53.3 1.52 mho/m
Measured Body TSL paramaters (22.0£0.2) °C 524+6% 1.52 mha/m £ 6%
Body TSL temperature change during test =05°C —
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Gondition
SAR measured 250 mW input power 10,1 Wikg
SAR for nominal Body TSL parameters nomalized to 1W 40.2 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measurad 250 mW input power 5.34 Wkg
SAR for nominal Bady TSL parameters normalized o 1W 21.3 Wikg % 16.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL

Impedanca, transformed to fead point 5081 +59 [

Returmn Loss -24.6 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4760+ 6.7 0
Return Loss -228dB

General Antenna Parameters and Design

| Electrical Dalay (one direction) | 1.187 ns

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

The dipole is made of standard semirigid coaxial cable. The zenter conductor of the feeding ling Is direclly connected to the
second arm of the dipole. The antenna is therelore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained In the
"Measurernent Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
accerding to the Standard,

No excessive fores must be applied to the dipole arms, bacauss thay might bend or the soldared connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 20, 2011
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Dipole antenna Calibration (2 450 M)
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Calibration Laboratory of ST P——
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Zewighsussirasss 43, 8004 Zurich, Switzarand fﬁ"-'i..l,ﬁ-..-‘-?‘ 5 Swiss Talibration Service

Accradiad by tha Swiss Arcrediation Sardca (SAS) Accreditation Mo.: SCS 108
The Swise Accredilstion Serdce is one of the signatories fo the EA

Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM =,y.z
MFA mot applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAF) in the Human Head from Wiralese
Communications Devices: Measurement Techniques™, Juna 2013

b} |EC B2209-1, "Pracedure 16 measure the Specific Absarption Hate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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

Additional Decumentation;
d) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

« Measurement Conditions: Further details are available from the Validation Bepon at the 2nd
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

* Feed Point Impedance and Refurm Loss: These parameters ars measured with the dipole
positioned under the liguid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensuras low
reflected power, No uncertainly required.

s Elaetrieal Delay: One-way dalay between tha SMA connector and the antenna fead point.
Mo uncertainty required.

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

« SAR normalized: SAR as maeasured, normalized to an input power of 1 W at the antenna
connector.

«  SAA 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
mulliplied by the cowerage factor k=2, which for a normal distribution corresponds to a coverage
provability of approximately 95%.

Ceartificate Mo: D24507V2-895_Jull 4 Page 2 of B
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Measurement Conditions

DASY system configuration, @z far as nok given on page 1.
DASY Version DASYS VB2 B8
Extrapollation :ﬁ.l:hranasd Exirapolation
Phantaim Modular Flat Phantam
Distance Dipode Cemnter - TSL 10 mm with Spacer
Zoom Scan Resolution du, dy, dz = 5 rm
Frequency 2450 MHz + 1 MHz
Head T5L parameters
The following paramaters and calouiabions were applied.
Temperalure Permittiwity Conductivity
Mominal Head TSL parameters 22.0C b e 1.80 mho'm
Measured Head TSL parameters (22.0 =02 “C Mhed% 1.88 mho/m £ 8 %
Head TSL temperature change during test = 05°C
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condition
SAR measurad 250 mW input power 134 Wikg

SAR for mominal Head TSL paramaters

normalized o 1W

52.5 Wikg + 17.0 % (k=2)

CAR meraged over 10 em™ (10 @) of Head TSL condition

SAR measured 250 mW imput power .20 Wikg

SAH 6 RoMinal Hesd TSL paramsars nesernall s o 1w 24.5 Wiy = 18,5 % (m=2)
Body TSL parameters

Tha follzwing paramoters grd caleulations ware applied
Temperatu re Permittiwity Conductivity

Hominal Body TSL parameters 207G 2.7 1.95 rrihodrm

Measured Body TSL parameters (220x0.2) "G 066 % 203 mho/m + 16 %

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

SAR averaged over 1 em® {1 g} of Body TSL Condition

SAH measured 250 m\W input powear 131 Wikg

SAR for nomimal Body TSL pararmelers

normalized o 1W

50.9 Wikg = 17.0 % (k=2)

SAR averaged over 10 em” (10 g) of Body TSL conditicn
SAR measured DGO W gl power G207 Wrkg
SAR for nominal Body TEL paramaters normalized to TW 23,8 Wikg = 16,5 % (k=2)

Cenificabe Mo: D245002-085_Jul14
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Appendix (Additional assessments outside the scope of SCS108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point

5300+ 1.6 42

RAefurn Loss

- 29.5 db

Antenna Parameters with Body TSL

Impadance, transformed to feed point

506 0+ 3T |0

Rerdurn Loss - 28.7 d8
General Antenna Parameters and Design
Eleciricall Detay (one direction) 1.157 ns

Aftear leng ferm use with 100W radiated power, only a slight warming o the Sipole near the feedpoint can be maasured.

The dipole is made of standard semirgid coaxial cabla. The cerer conductar of the feading fine is directly connected 1o the
sacond asm of the dipole. The andenna is therefore sho-circuitad for DC-signals, On eome of the dipoles, small and aaps
are added to the dipole arms in ordar to impreve matching when loeded according 1o the pesilien as explalned i the
"Wessurament Conditions” paragraph. The S&A data ara not affected by thie change. The ovarall dipale length is sl

acconding to the: Standard.

Mo axcassive fores st be applied to the dipole arns, becauss they might band or thi Soldered comnections near 1he

feadpaint may e damagesd.

Additional EUT Data

Mamdaciured by

SPEAG

Manufacturad on

June 18, 2012

Cartilicate Mo: D24500 2885 _Julid
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