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Calibration Laboratory of Sehweizerischer Kalibrierdienst
Schmid & Partner Service sulsss d'étalonnage
Engineering AG Servizio svizzero di taratura
Zeughausairasss 43, 8004 Turich, Switzerland Swiss Calibration Service

Accraditod by the Swiss Accrediation Sonvice [SAS)
The Swiss Accreditation Service is one of the signalories to the EA
Mubtilatoral Agreement for the recognition of callbration certificates

ciemt  HCT (Dymstec)

Accreditation No.: 'SCS 108

Cartificate No: DTS0V3-1014_Jull4

|CALIBHAT!0_I\I CERTIFICATE =
Obpoct D750V3 - SN: 1014
Calibration procedure|s) QA CAL-05:v9
Calibration procedure for dipole validation kits above 700 MHz
Calibration date: July 24, 2014

This calibration certlicals documents th traceabiity to rational standarts, which ranlize the physical units of measuremants {31).
This measutemants and the uncenmntes with conlidence probability ane given on the following pages and e pan of the carificate

All calibrations have been conductied in ihe closed laboratory taciity: efvieanenant temperatung (22 = 3)°C and manidity < 70%

Calibration Equipment used (MATE erilical for califeation)

Prirary Standasds o Cal Dndn (Certificate Ma.) Schedulied Calbration
Poswar mator EPM-4424 GEIT4B0TS Of0c-13 (Mo, 297-01827) Oct-14

Powar sensar HP G481 4 UsaTIasTes 08-Oct-13 [Ne. 217-01827) Oct-14

Power sonsar HP BLE1A MY41092317 Of-0ct-13 (Mo 217-01828) Oct-14

Roforence 20 o8 Alenuaion Si: 5058 [208) 03-Ape-14 (Mo 217-01918) Ap1h

Type-N mismatch combenation SN: 5047 2 | 06327 03-Apr-14 [No. 217-01821) Apr-15

Raterance Proba ES30V3 SN 3205 30-Dec-13 (Mo, E53-3205_Dec13) Dec-14

DAES SN; 601 30-Apr-14 (No. DAE4-B01_Aprid) Apt-15

Secondiry Standards io# Check Dala (in housa) Scheduled Chack
[RF ganerator F&S SMT-06 100005 D4-Aeg-B9 {In housa chock Det-13] In house chack: Oct-16
Matwork Anatyzer HP 8753E USITIGORES S4206  18-Oct-01 fin house check Oct-13) in housa chack; Dot-14

MName Funclion
Calbrited by Claudio Laublar Laboratory Technician |
|
Approved by Kalja Pokovic Tachnical Managar /ﬁ' ;;- ,-_-'

This calibration cerificale shall nol be roproduced sxcepl in full withoul willlen spproval of the |abornlony.

Issund: July 24, 2014
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FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

Calibration Laboratory of

. 5 Schweizerischer Kalibrlerdienst
Schmid & Partner ¢ Service suisse détaionnage
Engineering AG Sarvizio svizzero di taratura
Zeughausstrasse 43, 5004 Zurich, Switzeriand S Swiss Calibration Service
Accredited by The Swiss Accroditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories o the EA
Mudtilateral Agresmant for tha recognition of callbration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM xy.z
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 (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, June 2013

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

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

Additional Documentation:
d) 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.

e 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 Refurn 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.

s 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.

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%.
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FCC ID: A3LSMJ500M

Issue Date: Jun. 26, 2015
Measurement Conditions
DASY system configuration. as far as not given on pags 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm wilh Spacar
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 750 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations weare apphed.
Temperature Permittivity Conductivity
Nominal Head TSL paramaters 220°C 419 0.89 mha'm
Measured Head TSL parameters (22.0+02}°C d12+6% 0.92 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 measured

250 mW inpul power

214 Wikg

SAR for nominal Head TSL parameatars

nomalized to 1W

8.31 Wikg £ 17.0 % (k=2)

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

SAR measured 250 mW input power 1.40 Wikg

SAR for nominal Head TSL paramaters nommalized 1o 1W 5.47 Wikg = 16.5 % (k=2)
Body TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

MNominal Body TSL paramelers 220°C 555 0,86 mha/m

Measured Body TSL parameters (22.0 £0.2) *C 530+6% 1.00 mbofm £ 6 %

Body TSL temperature change during test <0.5°C - -
SAR result with Body TSL

SAR averaged over 1 em’ (1 g) of Body T5L Caondifion

SAR meastred 250 mW input power 224 Wikg

SAR for nominal Body TSL parameters narmalized to 1W B.63 Wikg = 17.0 % (k=2)

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

SAR maasured 250 mW input pawar 1.48 Wikg

SAR for nominal Body TSL parameters normalized to TW 5.75 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SC5108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5420 +25j0
Retumn Loss - 26.6dB

Antenna Parameters with Body TSL

Impedanca, transformed 1o feed point 494 0+ 0.3 i
Retum Loss -43.4 dB

General Antenna Parameters and Design

Electrical Delay (one direction) | 1.037 ns

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

The dipols is made of standard semirigid coaxial cable. The center conductor of the feeding line (s directly connected to the
second arm of the dipake. The antenna is therelore shor-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole ams in order to improve matching when loaded according o the position as explained in the
*Measurement Cenditions® paragraph. The SAR data are not affected by this change. The overall dipols langih is still
according to the Standard.

Mo excessive foroe must be applied to the dipole arms, because they might bend or the soldered connections near the
feadpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manutacturod on March 22, 2010
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DASYS5 Validation Report for Head TSL

Date: 24.07.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: DT50V3; Serial: D750V - SN: 1014

Communication System: UID 0 - CW; Frequency: 750 MHz

Medium parameters used: { = 750 MHz; 6 =0.92 5/m; g, =41.2; p= 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/EC/ANSL C63.19-2011)

DASYS2 Configuration:
e Probe: ES3DV3 - SN3205: ConvF(6,37, 6.37, 6.37) Calibrated: 30.12.2013;
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Snf(1; Calibrated: 30.04.2014
»  Phantom: Flat Phamom 4.9L; Type: QDOBOP49AA; Serial: 1001

» DASYS252.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=1 Smm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=Smm, dz=5mm

Reference Value = 53.98 V/im; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.23 Wikg

SAR(1 g) = 2.14 Wikg; SAR(10 g) = 1.4 Wikg

Maximum value of SAR (measured) = 2.52 Wikg

ats
o
100
550
200
1200
1500
0dB =252 Wikg=4.01 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 17.07.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V3 - SN: 1014

Communication System: UID 0 - CW; Frequency: 750 MHz

Medium parameters used: f =750 MHz: a = 1 5/m; & =53.9; p= 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY 5 (IEEEEC/ANSI C63.19-2011)

DASYS52 Configuration;
e Probe: ES3DV3 - SN3205; ConvFi6.13, 6.13, 6,13); Calibrated: 30,.12.2013;
» Sensor-Surface; 3Imm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 30.04.2014
« Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA: Seral: 1001

« DASYS252.8.8(1222); SEMCAD X 14.6.10{7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube (:
Measurement grid: dx=5mm, dy=Smm, dz=5mm

Reference Value = 52.83 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.28 Wikg

SAR(1 g) = 2.24 W/kg: SAR(I0 g) = 1.48 Wikg

Maximum value of SAR (measured) = 2.61 Wikg

-2.40
-4.80
-1.20

-9.60

-12.00

0dB =261 Wikeg =4.17 dBW/kg
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Impedance Measurement Plot for Body TSL
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FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015
Calibration Laboratory of “‘hl.‘l__‘é’_,:f;’, Schweizerischer Kalibrierdienst
Schmid & Partner - Service sulsse d'étalennage

Engineering AG ;J & Sorvizio svizzero di taratura
Zoughaussirasse 43, B004 Zurich, Switzerland 'ﬁ-ﬁ}} Swiss Calibration Service
el

Accredited by the Swiss Accreditation Sarvice (SAS) Accraditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories 1o the EA

Multilateral Agreement for the recognitian of eallbration certificates

cient  HCT (Dymstec) Centficate No: DB35V2-441_Jan15
Objsct DE35V2 - SN: 441

Calieation procedua(s) QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

Calibration date: January 23, 2015

This calibealion canifcals documants e traceability o naional standards, which realize tha physical unils of measuremants (S1),

The measurements and the uncertainties with confidance probability e ghen on the follvsing pages and ame pan of the carificats.

All cafibraticns have been conductod in the closed labormony kacility: environmant tempemiune (22 = 3°C and humidity < 70%
Calibration Equipmant used (MATE critical lor calibralion)

Frimary Standarnds [+ ] Cal Daba (Cantilicans Mo.j Schaduled Calibratian
Powar matar EFM-2424 GEIT4E0T0L O7-0ct-14 (Mo, 217T-02020) Oet-15

Power sansor HP 84014 US3T292T8a O7-0ct-14 (Mo, 217-02020) Oct-15

Powar sanaor HP B481A M 41082317 O7-0ct-14 (Mo, 217-02021} Oet-15

Relerence 20 dB Attenuaios SN 5058 (20k) 03-Api-14 (No. 21T-0181E] Ape-15

Tiypa-M mismalch combination SN: 5047 .2 | DEIET Q3-Apr-14 (No, 21T-01821) Ap-15

Aalerence Probe ES30V3 Si 3205 30-Doc-14 [No. ES3-3205_Dec14) Dec-15

DAE4 S 601 16-Aug-14 (Mo, DAES-G01_Augt4) Hug-16

Secondary Standands 1D # Chiack Date (in housa) Schdulsd Chock

AF genarator RAS SMT-D6 100005 D4-Aug-99 in housa chack Oct-13) In housa chock: Dci-16
Mabwork Analyzer HP BTS3E US37300585 S4206 18001 (in housa chock Dct-14) In housa chack: Oct-15

Maina Funciion L T
Calibrated by: Michaal Woebat Laboratony Technician
]
Agpioed by Kitja Pokoc Technical Manager /&%
Issued: Janupry 28, 2016
This calibration cedilicaie shall not be reprocuced axcepl i Hull without wiitien approval of the laboraiony.
Cartificate No: DE35V2-441_Jan15 Page 1al8
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FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

Calibration Laboratory of

S Schweizerischer Kalibrierdienst
Schmid & Partner g Service sulsse détalonnage
Engineering AG Saervizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzeriand S Swisa Calitration Service
Accradited by the Swiss Accroditalion Service [SAS) Acernditation Ne.: SCS 0108

The Swiss Accroditation Service is one of the signatories to the EA
Multilaternl Agreamant for the recaognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM xy.z
N/A not 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 (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, June 2013

b} IEC 62209-1, "Procedure to measure the Specilic Absorption Rate (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 Reguirements for 100 MHz to & GHz"

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 certificate are valid at the frequency indicated,

s 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.

s 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.

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%.
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A3LSMJ500M Issue Date: Jun. 26, 2015
Measurement Conditions
DASY systermn configuration, as far as not given on pags 1.
DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapotation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency B35 MHz = 1 MHz
Head TSL parameters
The following parameters and calculalions were applied,
Temperatura Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.90 mho/m
Measured Head TSL parameters (220+£02)°C d15+6% 08I mho'm =6 %
Head TSL temperature change during test <05"C e e
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) ol Head TSL Caondition
SAR measured 250 mW input power 2.38 Wikg
SAR for nominal Head TSL parametars normalized 1o 1W 9.21 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” {10 g) of Head TSL condition
SAR measured 250 mW input powear 1.54 Wikg
SAR for nominal Head TSL parameters normalized to 1W 6.04 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20 55.2 0.97 mho/m
Measured Body TSL parameters (220=02)"C 558+6% 1.01 mho/m 6%
Body TSL temperature change during test <0.5°C = st
SAR result with Body TSL
SAR averaged over 1 cm® {1 g) of Body TSL Caondition
SAR measured 250 mW inpul power 2.40 Wikg
SAR for nominal Body TSL paramatars narmalized to 1W 9.34 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 1.57 Wikg
SAR for nominal Body TSL parameters normalized to 1W 6.14 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS0108)
Antenna Parameters with Head TSL

Impedance, transformed fo feed point 5Mya-10i0
Return Loss - 34.0 dB

Antenna Parameters with Body TSL

Impedance, transformed to leed point 4720-27i0
Return Loss -27 8 dB

General Antenna Parameters and Design

| Electrical Delay {one direction) 1.369 ns J

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

The dipole is made of standard samirigid coaxial cable, The center conductor of the feading line Is directly connected 1o the
second arm of the dipole. The antenna is theralore shor-circuited for DC-signals. On soma of the dipoles, small end caps
are added ta the dipole arms in order to improve matching when loaded according o the position as explained in the
"Measuremnent Conditions” paragraph. The SAR data ane not alfectad by this change. The overall dipole length is still
according to the Standard.

No excessive force must be applied 1o the dipols arms, because they might bend or the soldered connections near the

leedpoint may be damaged.
Additional EUT Data
Manulactured by SPEAG
Manufactured on March 08, 2001
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DASYS Validation Report for Head TSL

Date: 22.01.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: DE3SVZ - SN: 441

Communication System: UID 0 - CW; Frequency: 835 MHz

Medium parameters used: [ = 835 MHz; o = 0.93 $/m; & = 41.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2011)

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(6.2, 6.2, 6.2); Calibrated: 30.12.2014;
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Senal: 1001

« DASYS2 52.8.8(1222); SEMCAD X 14.6.1007331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=3mm, dz=5mm

Reference Value = 56.43 ¥im; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 3.49 Wikg

SAR(1 g} = 2.36 Wikg; SAR(10 g) = 1.54 Wikg

Maximum value of SAR (measured) = 2.76 W/kg

df
]

-2.40
-4.80
-1.20

-9.60

-12.00

0dB =276 Wi’kg =4.4] dBWikg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 23.01.2015
Test Laboratory: SPEAG, Lurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: DE3SYZ - SN: 441

Communication System; UTD 0 - CW; Frequency: 835 MHz

Medium parameters used: { = 835 MHz; o = 1.01 S/m; &, = 55.8; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/IECSANSI C63.19-2011)

DASY32 Configuration;
» Probe: ES3DV3 - SN3205; ConvF(6.17, 6.17, 6.17); Calibruted: 30.12.2014;
»  Sensor-Surface: 3mm (Mechanical Surface Detection)
+  Electronics: DAE4 Sn601; Calibrated: 18.08.2014
+  Phantom: Flat Phantom 4.9L; Type: QDO00P49AA; Senal: 1001

« DASYS252.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=53mm, dz=5mm

Reference Value = 54.39 ¥Vim; Power Drifi = -0.02 dB

Peak SAR (extrapolated} = 3.53 W/kg

SAR(1 g) = 2.4 Wikg; SAR(10 g) = 1.57T Wikg

Maximum value of SAR (measured) = 2.80 W/kg

-2.40
-4.80
-1.20

-9.60

<12.00

0dB =280 W/kg =447 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of AN Sitwelzarischar kel
Schmid & Partner SN . Service uﬂlu:‘::bnumm
Engineering AG - = € servicio svizzero & taraturn
Zeughausstrasse 43, 8004 Zurich, Switzerland ’Eﬁw“ S swiss Callbration Service

Accredded by (he Swiss Accroditation Sendce (SAS)
The Swiss Accreditation Service is one of the signatories fo the EA
Multilateral Agresment fior the recognition of calibration certificates

cient  HCT (Dymstec)

Accrediation Ne: SCS 0108

Certificate Ho: D1800V2-2d007_Feb15

Calbration Equiprmant wsed (METE crithcal for calibeation)

CALIBRATION CERTIFICATE
= —
Dot D1800OV2 - BN: 2d007
Caibration procedurc(s) QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz
Casbration dabi February 19, 2015

s cafibration carificals docirments he taceability 1o nalional standands, which realize the physical units of measuramans [51)
The measursments and the uncerainties sih confidence probability ane gheen on he folowing pages and are part of the certificate

Al cadbrations have been conductad in the closad labormioey Tacility: amannment lempamiure (22 = 3)"C and humidly < T0%.

Primary Standards |10 # Cal Dats [Cenificain No.) Sehaeduled Calibration

Pawer mater EPM-2424 GHIT4B07T4 O7-0ct-14 {MNo, 217-02020) Dat-18

Power sansor HP BadnA USHT2aeTEY O7-0ct-14 (Mo, 217-02020) Oct-15
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Secondary Sinndards D # Chack Date {in house| Schedulod Chack

RF ganemtor AAS SMT-06 100005 04-Aug-9 {In house chack Dot-13) In housa chack: Cct-16

Metwork Analyzer HP 8753E LIS37300585 54206 18-Ot-01 ([In hodse check Oet-14) I housa check: Oct-15
Mama Functian S e

Calibrated by Michaal Webar Labarmtory Technician i

Approvnd Dy Knljn Pokovic Technicn! Managar

Isswed; February 20, 20156
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Calibration Laboratory of Faaur Schwaizerischer Kalibriordienst
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Engineering AG T Sorvizio svizzero di tarsturn
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Accrodited by the Swiss Accreditation Sendce (SAS) Accreditation Mot 'SCS 0108

The Swiss Accreditation Service is one of the signatories 1o the EA
Multiinteral Agreemint for the recognition of calibration certilicates

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) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, June 2013

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 3 GHz)",
February 2005

¢} KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Decumentation:
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 cerificate. All figures stated in the certificate are valid at the frequency indicated.

= Anfenna 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 Retum Loss: These parameaters 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 Retum Loss ensures low
reflected power. No uncertainty required.

s Electrical Defay: 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 nommalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

s 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 cormesponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY syslem configuration, as far as nol given on page 1.
DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapolation
Phantam Modular Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequancy 1800 MHz = 1 MHz
Head TSL parameters
Tha following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mha'm
Measured Head TSL parameters (22.0+02)"C 3T 6% 1.44 mho/m £ 6 %
Head TSL temperature change during test <05°C - e
SAR result with Head TSL
SAR averaged aver 1 em’ (1 g) of Head TSL Condition
SAR measured 250 mW input power .82 Wikg
SAR for nominal Head TSL parameters narmalized o 1W 3B8.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” {10 g} of Head TSL eondition
SAR measured 250 mW inpul power 5.12 Wikg
SAR for nominal Head TSL pamametans normalized o 1YW 20.2 Wikg = 18,5 % (k=2)
Body TSL parameters
The foliowing parameters and calculations were applied.
Temperature Parmittivity Conductivity
MNominal Body TSL parameters 22.0°C 533 1,52 mho/m
Measured Body TSL parameters (220=202)"C 51.7+6% 1.53 mho/m £ 6%
Body TSL temperature change during test <0.5°'C — —
SAR result with Body TSL
SAR averaged over 1 cm® {1 g) of Body TSL Condition
SAR measured 250 mW inpul powar .67 Wig
SAR for nominal Body TSL parameters normalized to 1W 38.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® {10 g) of Body TSL condition
SAR measured 250 mW input power 510 Wikg
SAR for nominal Body TSL parametors nomalized o W 20.3 Wikg = 168.5 % (k=2)
Carificale No: D1800V2-2d00T_Feb15 Page 3ol 8
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Appendix (Additional assessments outside the scope of SCS0108)

Antenna Parameters with Head TSL

Impadance, transformad to leed point 47.30-8.91
Retumn Loss =224 dB

Antenna Parameters with Body TSL

|mpedance, transformed to feed point 4394 -7.1 82
Retum Loss - 20.0 dB

General Antenna Parameters and Design

Electrical Delay (one direction) | 1.204 ns

Aftar long 1erm use with 100W radialed power, only a slight warming of the dipoie near the feadpaint can be measured.

The dipole s made of standard semirigid coaxial cable. The center conducior of the feeding line is direcily connected 1o the
secand arm of the dipale, The antenna is theretors short-circuited for DC-signals. On some of the dipoles, small end caps
are addad o the dipole arms in order to impreve matching when loaded according 1o the position as explained in the
*Measurement Conditions” paragraph, The SAR data are not alfected by this change. The overall dipole length is still
sccording 1o the Standard,

No excessive force must be applied 1o the dipole ams, becausa they might band or the soldered connections near the
feadpoint may be damaged.

Additional EUT Data

Manufaciured by SPEAG
Manufactured on July 23, 2001
Certificate Ma: D1800V2-24007_Febi5 Page 4 of 8
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DASYS Validation Report for Head TSL
Date: 19.02.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DIS00V2; Serial: NS00V - SN: 24007
Communication System: UID 0 - CW; Frequency: 1800 MHz .
Medium parameters used: = 1800 MHz: o = 1.44 5/m; & = 38.7, p = 1000 kg/m

Phantom section: Flat Section
Measurement Standord: DASYS (IEEENEC/ANSI C63.19-2011)

DASYS52 Configuration:
+« Probe: ES3DV3 - SN3205: ConvF(5.06, 5.06, 5.06); Calibrated: 30.12.2014;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 18.08.2014
«  Phantom: Flat Phantom 5.0 {front); Type: QDOOOPS0AA; Serial: 1001

« DASYS2 52.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, de=5mm

Reference Value = 9545 Vim; Power Drilt = 0,05 dB

Peak SAR (extrapolated) = 18.2 Wikg

SAR(1 g) = 9.82 W/kg; SAR(10 g) = 5.12 Wikg

Maximum value of SAR (measured) = 12.4 Wikg

-4.00
-8,00
-12.00

-16.00

-20.00

0dB =124 Wikg = 10.93 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 19.02.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1S00V2 - SN: 2d007

Communication System: UID 0 - CW; Frequency: 1800 MHz

Medium parameters used: f= 1800 MHz; o= 1.53 S/m; &, =517, p= 1000 kf_:,lrll'll
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEAEC/ANSI C63.19-2011)

DASY 52 Configuration:
+ Probe: ES3DV3 - SN3205: ConvF(4.77, 4.77, 4.77); Calibrated: 30.12.2014;
»  Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 18.08.2014
» Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002

« DASYS5252.8.8(1222); SEMCAD X 14.6.1I07331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=3mm

Reference Value = 93.07 Viny; Power Difi = 0.01 dB

Peak SAR {extrapolated) = 16.9 Wikg

SAR(1 g) = 9.67 Wikg; SAR(10 g) = 5.1 Wikg

Maximum value of SAR (measured) = 12.1 Wikg

dB
0

-3.80
-1.60
-11.40

-15.20

0 dB = 12.1 Wkg = 10.83 dBW/kg
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Impedance Measurement Plot for Body TSL
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Engineering AG T Servizin svizzera di taratura
Zoughausstrasse 43, 8004 Zurich, Switzeriand ’*4#:{(-\;\\*— Swiss Calibration Service
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Accradied by tha Swiss Accreditnfion Sarvice (GAS) Accreditation No.: SCS 108

The Swiss Accreditation Service |s one ol the signalories to the EA

Muititnioral Agreament for the recognition of calibration canificates

Cllent HCT (Dymstec) Cortificate No: D1900V2-5d061_Julld
Obyjoct D1800V2 - SN: 5d061
Calibration procedura]s) QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

Cabration date July 23, 2014
This calibration cerifficale documents tha tracoabdty bo national slandards, which realizg the physkcal unita of measuremants (31).
This measismments and e uncenunkes with canfidence probability are givan on the following pages and am pan of the cerlificaln
All calibsations have bean contducted in the closed Bbomiory taclty; envircnmant iemparatune (22 = 3°C and humidity « 0%
Calitwation Equipment used (MATE cnfical for caibratan)
Primany Standands iD#e Cal Date {Cerilicato No.) Schadulad Calibeation

| Powar maer EPM-4424 GBEIT4E0TD4 08-Dci-13 (Mo 217-D182T) Oed-14
Prowear sensor HP BABTA US3TEazTas 09-0ct-13 (Mo, 217-01827) Ocd-14
Powenr songor HP BABTA MY&1082317 02-Oct-13 (Mo, 217-01828) Oct-14
Ralerence 20 0B Allenuaior SM: 5058 (20%) 03-Ape-14 (No. 297-01918) Apr-15
Typa-N mismaich combination BN, 5047 2/ DB32T 03-Apr-14 (Mo, 2A7-01921) Apr-15

Raferoncn Probe ES30V3I SH: 3205 30-Dac-13 (No. ES3-3205_Dectd) Dec-14

DAE4 SN 801 A0-Apr-14 (No. DAEA-601_Apri4) Ape-15

Secondary Standards e Chack Date (in house) Scheduled Chieck
RF genermior FAS SKMT-06 100005 Oet-Anig-99 (in housa chack Oci-13) In house check: Oct-16
Matwoek Analyzer HP BT53E USATAS0565 S4208 18-0ct-01 {in housa check Ocl-13) In hiouse check: Oct-14

Hame Functian Signature
Caltrated Jatan Kastri Laboratony Technician !
o Bue gl o BiE =
Apgiroved by Kntn Pokowc Tachnical Manager P g
l=sued: July 23, 2014

This collyration conilicate shall not be reproduced excapl in full without wiitien approval of the libomabory,
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Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Service
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The Swiss Accreditation Service is one of the signatodies to the EA
Multilatoral Agresment for the recognition of calibration cortificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
MNAA not 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 (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, June 2013

b} |EC 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 3 GHz)",
February 2005

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

Additional Documentation:
d) DASY4/5 System Handbaok

Methods Applied and Interpretation of Parameters:

s Measurement Conditions: Further details are available from the Validation Report at the end
of the certiticate. 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 uncerainty required.

s 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.

s SARA 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 far a normal distribution corresponds 1o a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, 85 far as nol given on paga 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Medular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacar
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz + 1 MHz
Head TSL parameters
The following paramaters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 40,0 1.40 mhaim
Measured Head TSL parameters (22.002)°C 35:26% 1.38 mho/m £ 6 %
Head TSL temperature change during test <05°C e -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Caondition
SAR measured 250 mW imput power 10.1 Wikg
SAR for nominal Head TSL parameters normalized to 1W 40.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
S5AR measured 250 mW input pewer 5.28 Wikg

SAR for nominal Head TSL parameters

normalized o 1W

21.2 Wikg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations wore applied.
Temperature Permittivity Conductivity
Hominal Body TSL parameters 220°C 533 1.52 mho/m
Measured Body TSL parameters (22.0 £0.2) "C 5E25=6% 1.51 mho/m £ 8 %
Body TSL temperature change during test <05"C e .
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input powar 10.2 Wikg

SAR for nominal Bady TSL parameters

normakized to 1W

40,8 Wikg = 17.0 % (k=2)

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

conditian

SAR measured

250 mW input powear

5.35 Wikg

SAR for nominal Body TSL parameters

normalized to W

21.5 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SC5108)
Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 51.10+620
Raturn Loss -24.2 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4720 +7.010
Return Loss -222dB

General Antenna Parameters and Design

Electrical Deday {one direclion) 1.193 ns

Aftar fong term use with 100W radiated power, onfy a slight warming of the dipole near ihe leedpaint can be measured,

The dipole is made of standard semirigid coaxial cabla, The center conductor of the feeding line ks directly connected fo the
second arm of the dipole. The antenna is therslore shor-circuited for DC-signals. On some of the dipoles, small end caps
are addad to the dipole arms in order 1o improve maiching when loaded according to the position as explained in the
*Maasuremant Conditicns® paragraph. The SAR data are not affected by this change. The overall dipola length is still
according to the Standard.

Mo excessiva lorce must be applied 1o the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manuiactured by SPEAG
Manufactured on Decambaer 10, 2004
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DASYS Validation Report for Head TSL

Date: 23.07.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz: Type: DI900V2; Serial: D1900V2 - SN: 54061

Communication System: UTD 0 - CW; Frequency: 1900 MHz

Medium parameters used: = 1900 MHz; o = 1.38 8/m; & = 39.5; p = 1000 kg/m’
Phantom section: Flar Section

Measurement Standard: DASYS (IEEEMEC/ANSI C63.19-2011)

DASY 52 Configuration:
s«  Probe: ES3DV3 - SN3205; ConvF(5.06, 5.06, 5.060); Calibrated: 30,12.2013;

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAES Sn601; Calibrated: 30.04,2014

« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA: Serial: 1001

DASYS2 52.8.8(1222); SEMCAD X 14.6.1007331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0):
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 99.40 ¥Vim; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 18.6 Wikg

SAR( g) = 10.1 Wikg; SAR(10 g) =529 W/kg

Maximum value of SAR (measured) = 12.9 W/ikg

-12.00

-16.00

-20.00

0dB =129 Wikg = 11.11 dBW/kg
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Impedance Measurement Plot for Head TSL

23 Jul 24 18:33:28

EHD st 1L F8 1055401 0 S1644 o 1634 pH 1 90,000 DD MMz
Ll
bwl
Car %/_,_,- i
- r 1 .o

| i

'-._'. f
frvg
18"
Hid
CHZ Sii LOG 5 9B/ REF =20 dB ¥ $i-24,174 d8 1 980000 800 WHx

Cor [ ""—H-..\_\_\_- e

~ g
Lot S SR WS— SSS—— 1 | S I | tl - —
16
wa | } i L L 4 L 1 i i
START 1 700.000 000 MHz . ) ) STOP 2 100000 D@0 MHE
Cartrficate No: D1900V2-5d067_Jul14 PapeGol 8
Report No HCT CO., LTD.
P ' 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 186 of 196

HCT-A-1506-F009-1 TEL: +82 31 6456300  FAX: +82 31 645 6401



MCT OO

FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

DASYS5 Validation Report for Body TSL

Date: 23.07.2054
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900Y2; Serial: D1900V2 - SN: 5d061

Communication System; UID 0 - CW; Frequency: 1900 MHz
- - - L]
Medium parameters used: = 1900 MHz: 6 = 1.51 S/m; & = 52.5; p = 1000 kg/m
Phantom section: Flat Section
Measurement Standard: DASYS (IEEETEC/ANSI C63.19-2011)
DASYS2 Configuration;
«  Probe: ES3DV3 - SN3205; ConvF(4.76, 4.76, 4.76); Calibrated: 30,12.2013;

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.04.2014

Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Senal: 1002

DASYS2 52.8.8(1222), SEMCAD X 14.6.1({7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 96.22 Vim: Power Drift =-0.01 dB

Peak SAR (extrapolated) = 17.8 W/ikg

SAR(1 g) = 10.2 W/kg; SAR(10 g) = 5.39 Wikg

Maximum value of SAR (measurcd) = 12.9 Wikg

0dB =129 Wkg = 11.11 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

: Schwalrerischer Kalibrierdienst
Schmid & Partner Service suisse détalonnage
Enginearing AG Servizio svizzero di taraturs
Zeughaussirasss 43, B004 Zurich, Switzerand Swiss Calibration Service
Acgredited by Ihe Swiss Accroditation Sorvice (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one ol the signatories o the EA
Multilatoral Agreemant for the recognition of ealibmtion cortificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM xy,z
MN/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 (SAR) in the Human Head from Wireless
Communications Davices: Measurement Technigues®, June 2013

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

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

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 certificate are valid at the frequency indicated.

s  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 Returmn 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 Returmn Loss ensures low
reflected power. No uncertainty required.

s Electrical Defay: 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 fo calculate the
nominal SAR rasult.

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%.
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Measurement Conditions
DASY system configuration, as far as nol given on page 1.
DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flal Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx. dy, dz =5mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mho'm
Measured Head TSL parameters (22.0+02}"C 378+6% 1.85 mho/m + 6 %
Head TSL temperature change during test <0.5"C — 2
SAR result with Head TSL
SAR averaged over 1 em” {1 g) of Head TSL Condition
SAR measured 250 m\W imput power 13.6 Wikg
SAR for nominal Head TSL parameters nermalized to 1W 53.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® {10 g) of Head TSL candition
SAR measured 250 mW input powar 5.28 Wikg
SAR for nominal Head TSL parameters nemalized to 1W 24.8 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Parmittivity Conductivity
MNeminal Body TSL parameters 20°C 527 1.95 mha/m
Measured Body TSL parameters (22.020.2) "C 50626% 203 mho/m =6 %
Body TSL temperature change during test <05"C — iz
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Condition
SAR measuned 250 mW input powear 13.2 Wikg
SAR for nominal Body TSL paramaters normakized to 1W 51.3 Wikg = 17.0 % (k=2}
SAR averaged over 10 em” {10 g) of Body TSL conditian
SAR measured 250 mW input powar B.07 Wikg
SAR for nominal Body TSL parameaters normalized to 1W 23.9 Wikg = 16.5 % (k=2)
Certificate No: D24502-743_Jul14 Page 3ol B
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Appendix (Additional assessments outside the scope of SC5108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point B320D+45i0
Reium Loss -25.5dB

Antenna Parameters with Body TSL

Impedance, transformed 1o feed paint 5080+63i0

Aeturn Loss -24.1d8

General Antenna Parameters and Design

Electrical Delay (one direction) 1.160 ns

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

The dipole is made of standard semirigid coaxial cable. The cemter conductor of the feeding ling is directly connected to the
second arm of the dipole. The anlenna is therefore shord-circuitad for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching whan loaded according to the position as axplained in the
‘Measurement Conditions™ paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard,

MNo excessive lorce must be applied to the dipole arms, because they might bend or the soldered connections near the
feadpoint may be damaged,

Additional EUT Data

Manulaciured by SPEAG
Manufactured on December 01, 2003
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DASYS5 Validation Report for Head TSL

Date: 24.07.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - 5N: 743

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: = 2450 MHz; o= 1.B5 §/m; 6 = 37.8; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard; DASY S ([EEEMEC/ANS] C63.19-2011)

DASYS2 Configuration:
»  Probe: ES3DV3 - §N3205: ConvF(4.53, 4.53, 4.53); Calibrated: 30.12.2013;

e Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.04.,2014

Phantom: Flat Phantom 5.0 (front); Type: QDODOPS0AA: Seral: 1001

« DASYS52 52.8.8(1222); SEMCAD X 14.6,10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurerment grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 102.3 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 28.0 Wikg

SAR(] g) = 13.6 W/kg; SAR(10 g) = 6.28 W/kg

Maximum value of SAR (measured) = 17.8 Wikg

n
[
s
a0
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1T
2RI

0dB =178 Wikg = 12.50 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Dane: 16.07.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 743

Communmication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: T = 2450 MHz; o = 2.03 S/m; & = 50.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEMEC/ANSI C63.19-2011)

DASYS2 Configuration:
= Probe: ES3DV3 - SN3205; ConvF(4.35, 4.35, 4.35); Calibrated: 30.12.2013;
+ Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibruted: 30.04.2014
« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Senal: 1002

« DASYS5252.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=3mm, dz=5mm

Reference Value = 95.80 Vim: Power Drift = -0.01 dB

Peak SAR (extrapolated) = 27.7 W/ikg

SAR(] g) = 13.2 Wikg: SAR(10 g) = 6.07 Wikg

Maximum value of SAR (measured) = 17.5 Wikg
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0dB=17.5Wkg= 1243 dBW/kg
Cerflicate No: D2450V2-743_Jul14 Page 7 ol B
Report No HCT CO., LTD.
P ' 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 195 of 196

HCT-A-1506-F009-1 TEL: +82 31 6456300  FAX: +82 31 645 6401



MCT OO

FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015
Impedance Measurement Plot for Body TSL
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