HCT

Report No.:  HCTA1307FS04 FCCID:  A3LGTS5310G Date of Issue: Jul. 17, 2013
Test Laboratory: HCT CO., LTD
EUT Type: 850/1900 GSM/GPRS Phone with Bluetooth v.4.0(LE), 802.11b/g/n,
Hotspot and EDGE Rx only
Liquid Temperature: 214 T
Ambient Temperature:  21.6 C
Test Date: Jul. 2, 2013
Separation Distance 1.0cm

DUT: GT-S5310G; Type: Bar type; Serial: FK-187-A

Communication System: GSM 1900; Frequency: 1830 MHz;Duty Cycle: 1:4.15 )
Medium parameters used: f = 1880 MHz; o = 1.53 mho/m; ¢ = 52.2; p = 1000 kg/m3
Phantom section: Center Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: EX3DV4 - SN3797; ConvF(7.28, 7.28, 7.28); Calibrated: 2012-11-22
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn648; Calibrated: 2013-04-24

Phantom: Triple Flat Phantom 5.1C_20120905; Type: QD 000 P51 CA; Serial: xxxx
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

GSM1900 Body Front GPRS 2Tx 661/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.457 mW/g

GSM1900 Body Front GPRS 2Tx 661/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 6.59 V/m; Power Drift = -0.116 dB

Peak SAR (extrapolated) = 0.705 W/kg

SAR(1 g) = 0.430 mW/g; SAR(10 g) = 0.252 mW/g

Maximum value of SAR (measured) = 0.472 mW/g
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Report No.:  HCTA1307FS04 FCCID:  A3LGTS5310G Date of Issue: Jul. 17, 2013
Test Laboratory: HCT CO., LTD
EUT Type: 850/1900 GSM/GPRS Phone with Bluetooth v.4.0(LE), 802.11b/g/n,
Hotspot and EDGE Rx only
Liquid Temperature: 215 7T
Ambient Temperature:  21.7 C
Test Date: Jul. 3, 2013
Separation Distance 1.0cm

DUT: GT-S5310G; Type: Bar type; Serial: FK-187-A

Communication System: 2450MHz FCC; Frequency: 2462 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 2462 MHz; o = 2.01 mho/m; €, = 53.4; p = 1000 kg/m®
Phantom section: Center Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: EX3DV4 — SN3797; ConvF(6.98, 6.98, 6.98); Calibrated: 2012—-11-22
Sensor—Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn648; Calibrated: 2013-04-24

Phantom: Triple Flat Phantom 5.1C_20120905; Type: QD 000 P51 CA; Serial: xxxx
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

802.11b Body Front 1Mbps 11/Area Scan (71x111x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 0.058 mW/g

802.11b Body Front 1Mbps 11/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 2.79 V/m; Power Drift = =0.065 dB

Peak SAR (extrapolated) = 0.092 W/kg

SAR(1 g) = 0.053 mW/g; SAR(10 g) = 0.031 mW/g

Maximum value of SAR (measured) = 0.057 mW/g
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Report No.: HCTA1307FS04 FCC ID: A3LGTS5310G Date of Issue: Jul. 17, 2013

Attachment 2. — Dipole Verification Plots
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Report No.: HCTA1307FS04 FCC ID: A3LGTS5310G Date of Issue: Jul. 17, 2013

B Verification Data (835 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 215 T
Test Date: Jul. 1, 2013

DUT: Dipole 835 MHz; Type: D835V 2; Serial: D835V2 — SN:441

Communication System: CW,; Frequency: 835 MHz;Duty Cycle: 1:1 ,

Medium parameters used: f = 835 MHz; 0 = 0.92 mho/m; ¢, = 40.4; p = 1000 kg/m3

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW:
SEMCAD, V1.8 Build 186

DASY4 Configuration:

- Probe: EX3DV4 - SN3903; ConvF(9.87, 9.87, 9.87); Calibrated: 2013-03-18
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn652; Calibrated: 2013-03-21

- Phantom: SAM 835/900 MHz; Type: SAM

Validation 835 MHz/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.06 mW/g

Validation 835 MHz/Zoom Scan (56x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 34.2 V/m; Power Drift = -0.081 dB

Peak SAR (extrapolated) = 1.54 W/kg

SAR(1 g) = 0.975 mW/g; SAR(10 g) = 0.620 mW/g

Maximum value of SAR (measured) = 1.06 mW/g

dB
0.000

-2.26
-4.52
-b.78
-9.04
-11.3

0 dB =1.06mW/g
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Report No.: HCTA1307FS04 FCC ID: A3LGTS5310G Date of Issue: Jul. 17, 2013

B Verification Data (835 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 215 T
Test Date: Jul. 1, 2013

DUT: Dipole 835 MHz; Type: D835V 2; Serial: D835V2 — SN:441

Communication System: CW,; Frequency: 835 MHz;Duty Cycle: 1:1 ,

Medium parameters used: f = 835 MHz; 0 = 0.98 mho/m; ¢, = 56.9; p = 1000 kg/m3

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW:
SEMCAD, V1.8 Build 186

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(8.98, 8.98, 8.98); Calibrated: 2012-11-22
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn648; Calibrated: 2013-04-24

- Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA

Validation 835 MHz/Area Scan (111x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.06 mW/g

Validation 835 MHz/Zoom Scan (6x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 32.7 V/m; Power Drift = -0.008 dB

Peak SAR (extrapolated) = 1.46 W/kg

SAR( g) = 0.973 mW/g; SAR(10 g) = 0.633 mW/g

Maximum value of SAR (measured) = 1.05 mW/g

dB
0.000

-2.12
-4.24
-b.36
-8.48
-10.6

0 dB =1.05mW/g
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Report No.: HCTA1307FS04 FCC ID: A3LGTS5310G

Date of Issue:

Jul. 17, 2013

B V\erification Data (1 900 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 214 T
Test Date: Jul. 2, 2013

DUT:" Dipole 1900 MHz; Type: D1900VZ2; Serial: D1900V2 - SN:5d032

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1

Medium parameters used: f = 1900 MHz; 0 = 1.41 mho/m; ¢, = 39.7; p = 1000 kg/m3

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW:

SEMCAD, V1.8 Build 186

DASY4 Configuration:

- Probe: EX3DV4 - SN3903; ConvF(8.3, 8.3, 8.3); Calibrated: 2013-03-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Electronics: DAE4 Sn652; Calibrated: 2013-03-21
- Phantom: SAM 1800/1900 MHz; Type: SAM

Dipole 1900MHz Validation/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 4.47 mW/g

Dipole 1900MHz Validation/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,

dz=5mm

Reference Value = 54.8 V/m; Power Drift = 0.001 dB
Peak SAR (extrapolated) = 7.75 W/kg

SAR(1 g) = 3.88 mW/g; SAR(10 g) = 1.97 mW/g
Maximum value of SAR (measured) = 4.28 mW/g

dB
0.000

-3.86
-F.72
-11.6
-15.4
-19.3

0 dB = 4.28mW/g
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Report No.: HCTA1307FS04 FCC ID: A3LGTS5310G Date of Issue: Jul. 17, 2013

B Verification Data (1 900 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 214 T
Test Date: Jul. 2, 2013

DUT:" Dipole 1900 MHz; Type: D1900VZ2; Serial: D1900V2 - SN:5d032

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1 )

Medium parameters used: f = 1900 MHz; o = 1.55 mho/m; ¢, = 52.2; p = 1000 kg/m3

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW:
SEMCAD, V1.8 Build 186

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(7.28, 7.28, 7.28); Calibrated: 2012-11-22
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn648; Calibrated: 2013-04-24

- Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA

Validation1900 MHz/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 4.82 mW/g

Validation1900 MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 52.7 V/m; Power Drift = -0.010 dB

Peak SAR (extrapolated) = 7.19 W/kg

SAR( g) = 3.98 mW/g; SAR(10 g) = 2.09 mW/g

Maximum value of SAR (measured) = 4.37 mW/g

dB
0.000

-3.62
-F.24
-10.9
-14.5
-18.1

0 dB = 4.37mW/g
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Report No.: HCTA1307FS04 FCC ID: A3LGTS5310G Date of Issue: Jul. 17, 2013

B Verification Data (2 450 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 215 T
Test Date: Jul. 3, 2013

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:743

Communication System: CW,; Frequency: 2450 MHz;Duty Cycle: 1:1 )

Medium parameters used: f = 2450 MHz; 0 = 1.84 mho/m; ¢, = 37.9; p = 1000 kg/m®

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW:
SEMCAD, V1.8 Build 186

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(6.76, 6.76, 6.76); Calibrated: 2012-11-22
- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn648; Calibrated: 2013-04-24

- Phantom: 835/900 Phamtom ; Type: SAM

Validation 2450MHz/Area Scan (81x81x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 8.78 mW/g

Validation 2450MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 58.4 V/m; Power Drift = -0.090 dB

Peak SAR (extrapolated) = 12.5 W/kg

SAR( g) = 5.36 mW/g; SAR(10 g) = 2.34 mW/g

Maximum value of SAR (measured) = 8.69 mW/g

dB
0.000

512
-10.2
-15.4
-20.5
-2h.b

0 dB = 8.69mW/g
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Report No.: HCTA1307FS04 FCC ID: A3LGTS5310G Date of Issue: Jul. 17, 2013

B Verification Data (2 450 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 215 T
Test Date: Jul. 3, 2013

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:743

Communication System: CW,; Frequency: 2450 MHz;Duty Cycle: 1:1 )

Medium parameters used: f = 2450 MHz; 0 = 1.99 mho/m; ¢, = 53.5; p = 1000 kg/m®

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW:
SEMCAD, V1.8 Build 186

DASY4 Configuration:

- Probe: EX3DV4 - SN3797; ConvF(6.98, 6.98, 6.98); Calibrated: 2012-11-22
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn648; Calibrated: 2013-04-24

- Phantom: Triple Flat Phantom 5.1C_20120905; Type: QD 000 P51 CA

Validation 2450MHz/Area Scan (81x71x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 5.92 mW/g

Validation 2450MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 54.2 V/m; Power Drift = 0.046 dB

Peak SAR (extrapolated) = 10.8 W/kg

SAR(1 g) = 5.19 mW/g; SAR(10 g) = 2.42 mW/g

Maximum value of SAR (measured) = 5.94 mW/g

dB
0.000

-4,26
-8.52
-12.8
-17.0
-21.3

0 dB = 5.94mW/g
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Report No.: HCTA1307FS04 FCC ID: A3LGTS5310G Date of Issue: Jul. 17, 2013

Attachment 3. — Probe Calibration Data
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Report No.: HCTA1307FS04 FCC ID: A3LGTS5310G Date of Issue: Jul. 17, 2013
Calibration Laboratory of AT A >
Schmid & Partner % g Sorvice suisse d‘::':nmw
Engineering AG e g Servisio svizzero i tarstura
Zeughausstrases 43, 5084 Zurieh, Switserland RN Swiss Calliration Sarvice
Acorediied by the Swiss Acoretation Service (5AS) Accreditation No.: SCS 108
The Swiss Accraditation Service is one of the signatories 1o the EA
Multilsserat Ag for the recognition of calibration certificatas
crent  HCT (Dymstec) Cartitcate No: EX3-3797_Nov12
CALIBRATION CERTIFICATE E |
Coyect EX3DV4 - SN:3797
Cotbration procedureds) QA CAL-01.v8, QA CAL-12.v7, QA CAL-14.v3, QA CAL-23.v4,
QA CAL-25.v4 el :
Catbration date November 22, 2012
Thia cefitration cerficate documants ihe bacestitly (0 nationsd stendarts, which resfize he d urits of {81,

Thn maasurpmants and e uncertainties with confidence probatlity are gven on the Slowing pages and am pan of he cemfcate
All clibratons Nave Desn contucied I Ihe dosed laboneory faclity. emwronenent tempesature (22 + 3)"C and humidity < T0%

Casteation Equpment used (MATE crimcsl for cafibration)

Prmary Standands D Caf Date (Cantificats No ) Schediled Caiibraton

Powir mater E42168 GH41263874 20-Mae-12 (No. 217-41508) Apr-11

Powor sersor E4412A MY4 14088067 26-Mar-12 (No. 297-01508) Ace-13

Reference 3 48 Atenuator SN: 55054 () 27:Naw 12 (No. 217-04531) Agr-11

Rofursnce 20 4B Attwruator SN 55086 (200} 27-Mae. 32 (No. 297.01529) Agv-13

Retersnce 30 g8 Atlsountor SN 55129 (308} 27-Maw-32 (No. 217-81532) Agr-11

Reference Probe ES3OV2___| SN 3013 26.Dec- 11 (No. ES3.3013 Dectt) | Dec-12

DAEA4 SN 660 20-Jun-12 (No. DAE4-060_Juni2) Jur-13

Secondary Standwds 18 Check Date (in house) Scheduled Check

RF generatnr MP 86480 USS64200 1700 4-Aug-90 (n house chack Api-11) In howse check: Ape-13

Network Analyzer HP 87536 USITI00885 18-Oct-01 (in house chack Oc-12) In house checkc Oct-13
Name Functon Signature

Agproved by Tata Pokovic Technical Mansger ~ é é

Insusd: Naveriber 22, 2012

This csfitraton cesificate shall not ba reprocuted sscapt i UL wihiout witten approval of (he leborstory

Cantificate No: EX3-3797_Nov12 Page 1of 11
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Report No.: HCTA1307FS04 FCC ID: A3LGTS5310G Date of Issue: Jul. 17, 2013

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstranse 41 6004 Zurich, Switanrtand

Schwelzerischer Kalib

Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calitiration Service

Accrediied by the Swas Acotediaton Sarvice (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is coe of the signatories to the EA
Muitilatorad Agreement for the recognition of calibration certificatos

Glossary:

TSL tssue simulating liquid

NORMx.y,z sensitivity in free space

ConviF sensitivity in TSL / NORMx.y, 2

ocP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

A BC modulation dependent linearization parameters

Polarization ¢ o rotation around probe axis

Polanzation 8 & rotation around an axis that is in the plane normal to probe axis (at measurament conter),
L&, 8 = 0 s normal to probe axis

Calibration is Performed According to the Following Standards:

a) |EEE Sid 1528-2003, “IEEE Recommeanded Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Technigues®, December 2003

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

IlcthodaAppllod and Interpretation of Parameters:
NORMz,y,z: Assessed for E-fieid polarization 8 = 0 (f < 900 MMz in TEM-celf; f > 1800 MHz: R22 wavequide),
NORMx.y,z are only Intermediate values, |e., the uncertainties of NORMx.y,z doas not affect the E-fieid
uncertanty inside TSL (see below ConvF)

o NORM{Nx.y.z = NORMxy.2 * frequency_response (see Frequency Response Chart), This linearization Is
implamented in DASY4 software versions later than 4.2. The uncertainty of the frequency responsa is included
in the stated uncertainty of ConvF

* OCPx.y,z- DCP are numencal lineanzation parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

*  PAR PAR Is the Peak 1o Average Ratio that is not cakbrated bul determined based on the signal
characteristics

o Axyz Biyz Cxyz VRxyr A B Care numerical linearization parameters assessed based on the data of
power sweep for specific modutation signal. The parameters do not depend on froquency nor media. VR is the
maimum calibration range expressed in RMS voltage across the diode.

« ConvF and Boundary Effect Parameters: Assessed in fiat phantom using E-field (or Temperature Transfer
Standard for f < B00 MHz) and inside waveguide using analytica! field distributions based on power
meascrements for f > 800 MHz The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 sofiware to improve probe acouracy close to the boundary, The sensiiivity in TSL corresponds
to NORMx.y.z * ConvF whereby the unceriainty corresponds to that given for ConvF. A frequency
ConvF 1s used In DASY version 4.4 and higher which allows extending the validity from £ 50 MHz 10 £ 100
MHz

»  Spherical isotropy (30 deviation from isotropy): in a field of low gradients realized using a fat phantom
axposed by a patch antenna.

¢ Sensor Offsot: The sensor offset corresponds to the offsel of virtual measurement center from the probe Up
{on probe axis). No wierance required,
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EX3DV4 - SNaray Novembaer 22, 2012

Probe EX3DV4

SN:3797

Manufactured:  April 5, 2011
Calibrated: November 22, 2012

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASYZ2 system!)
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Report No.: HCTA1307FS04 FCC ID:

A3LGTS5310G

Date of Issue:

Jul. 17, 2013

EX3DV4- SN3TETY

November 22, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797

Basic Calibration Parameters

AN Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uVAVim)')* | 0.63 058 057 [210.1% |

DCP (mV)" 87.5 948 93.7
Modulation Calibration Parameters

Ui Communication System Name [ PAR A B c VR Une"

dB d8 a8 mv (k=2) {

o oW 1000 | x| o0 0.0 1.0 1347 | 230%

I| - | | Y 00 | 00 | 10 130.7 |
[ 'z | o0 00 | 10 | 1303

probability of approximately 95%.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for @ normal distribution corresponds to a coverage

* The uncertanses of NormX. Y 2 do rot affect the E'-Seld uncertainty nscie TSL (ses Pages 5 and §)

* Nurnencal wearzatan poramatar uncartairty not requined

' Uncertainty i detenined waing Se max. Sevisbion hom heedr resporae applying rectangular Ssinbubon and & expvessad 4 the sgume of the

Al vialue
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Report No.: HCTA1307FS04 FCC ID: A3LGTS5310G Date of Issue: Jul. 17, 2013

EXIOV4- SN3TET Novermnbar 22, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797

Calibration Parameter Determined in Head Tissue Simulating Media

. | _ Reiative | | Conductivity Depth | Unct.

F(MH2)© | Permittivity (8m)" | ConvFX | ConvFY | ConvFZ | Alpha | (mm) (ke2)
g0 | a5 0.87 930 8.30 930 | 015 | 300 | $+134%
835 415 0.90 8.94 8.04 894 | 04a | 078 | s120%
500 415 0.97 8.83 8.83 883 | 037 | o088 | s+120%
1480 405 1.20 780 | 789 | 789 | 024 | 128 | s120%
1750 40.1 1.37 7.77 777 177 | 075 | 060 | £120%
1900 | 400 1.40 747 7.47 747 | 048 | 082 | 2120%
1950 | 400 1.40 727 727 727 | 080 | ose | s120%
2450 39.2 1.80 6.76 6.76 876 | 041 | o083 | s120%
2600 390 | 196 6.68 6.68 668 | 046 | 081 | s120%
5200 6.0 4.66 484 484 484 | 03¢ | 180 | s131%
5300 B9 | 416 4.61 4.61 461 | 03¢ | 180 | s131%
5500 36 | 498 4.58 458 458 | 034 | 180 | s131%
5600 355 5.07 445 445 44s | 031 | 180 | s1a1%
5800 35.3 527 | 480 4.50 45 | 034 | 180 | s131%

* Frequency valcoty of = 100 MHz anly sppies for DASY vd 4 and figher (see Page 2), sise 1 is restricted 10 ¢ 50 MHz. Tha wncartanty & e RSS
d!h&mfmmnnucummh-mmqnndﬂnmwwbmmudm-q

" A freguences balow 3 Gz, 1ha vty of Bssue DIraTetars (£ and 0) can be nelaead 10 £ 10°% If liqusd compeansanon foomaia s appked 0
meatured SAR vilues. Al irequences above 3 Gz, the vty of tissue paramaters [ and o} m resiricied fo 1 5% The uncertmrty is the RSS of
the CorvF uncoriamty for indcated (srpel tUssue podamoton
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Report No.: HCTA1307FS04 FCC ID: A3LGTS5310G Date of Issue: Jul. 17, 2013

EX30V4- SN3797 November 22, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797

Calibration Parameter Determined in Body Tissue Simulating Media

Relative _ | Conductivity Dopth Unct.
| f(MHz)“ | Pormittivity® | (Sim)" ConvF X | ConvFY | ConvFZ | Alpha | (mm) | (k=2)
450 56.7 | 094 10,22 10.22 10.22 007 | 331 | 2134% |
835 552 | 097 B98 | 898 898 | 044 088 | s 120 %
1750 534 1.49 7.58 758 | 758 0.68 086 | £120%
1800 53.3 152 | 728 | res | 728 049 | 079 | £120%
2450 52.7 ‘ 198 6.98 6.98 6.98 080 058 | £120%
2600 52.5 | 218 6.73 673 8.73 0.80 0.50 ‘ $120%
5200 490 | 530 417 417 417 | 046 | 190 | s2131%
5300 48.9 542 4.20 4.20 4.20 042 1.80 ‘ £13.1%
5500 48.6 5.65 405 | 405 405 ' 041 | 180 l 131 %
5600 485 5.77 406 | ave | 406 0.30 1 99___‘;_ 2£13.1%
5800 48.2 8.00 419 | 418 | 419 | 042 | 190 | £131% |

Fregquency valaity of = 100 Mz only appies for DASY v4.4 and higher (500 Page 2). oise 2 s restncted 10 = 50 MHz. Tha wrosnanty & he RSS
ol the Comv¥ ynosrtainty at calibration frequency and tha unceranty for the indicaled frequency bandt
" At roquencies bolow 3 GHz, the validity of Sssus parametens (s and ) can bo nelaeed 1o 10% ¢ ligusd compeansation formuis & appled o
messured SAR values. Al foquencios abave 3 Gz, the vildity of tissue parameters |s and a) is resioted 10 ¢ 5% The uncartanty s the RSS of
e CornvF uncertamty for indcated tarpet tesue parametors
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Report No.: HCTA1307FS04 FCC ID: A3LGTS5310G Date of Issue: Jul. 17, 2013
EX30V4- SN 3787 November 22. 2017
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Report No.: HCTA1307FS04 FCC ID: A3LGTS5310G Date of Issue: Jul. 17, 2013
EX3DV4- SN.A797 November 22 2012
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM f=1800 MHz R22
. L] - » . L J
g
Rot []
-2 2l T =,
Uncertainty of Axial isotropy Assessment: £ 0.5% (k=2)
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Report No.: HCTA1307FS04 FCC ID: A3LGTS5310G Date of Issue: Jul. 17, 2013

EX3DV4- SN3TST November 22 2012

Dynamic Range f(SAR}ca4)
(TEM cell , f = 900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Report No.: HCTA1307FS04 FCC ID: A3LGTS5310G Date of Issue: Jul. 17, 2013

EX3DV4- SN.I797 Novarnter 22, 2012

Conversion Factor Assessment

= 835 MHz WGLS RS {H_convF) = 1900 MHZ WGLS R22 (H_com#F)

BRI PV
-
CAM O re
¥ .

M "'“' ES p :-‘ -'.—.’j-‘. “ R s —‘:;. " ,'f,.] = -—:‘“ = -
Deviation from Isotropy in Liquid
Error (¢, 5), f = 900 MHz

10 -08 06 04 02 00 D2 04 08 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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Report No.: HCTA1307FS04 FCCID:  A3LGTS5310G Date of Issue: Jul. 17, 2013

EX30V4- 8N.3787 November 22, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797

Other Probe Parameters

[ Sensor Arrangement | Triangular
[ Connector Angle (°) o o §75
[ Mechanical Surface Detaction Mode “enabled |
| Optical Surface Detection Mode disabled
| Probe Overall Length 337 mm |
[ Probe Body Diamater 10 mm |
f Tip Length 9 mm :
I Tip Diameter [ 25 mm i
Hm X Calibraton Point 1 mm I
| Probe Tip to Sensor Y Calibration Point | 1 mm ‘
[ Probe Tip to Sensor Z Calibration Point | 1 mm ‘
[ Recommended Measurement Owstance from Surface [ Zmm |
aricale No. EXSI797_Nov12 Page 11 of 11
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Report No.: HCTA1307FS04 FCC ID: A3LGTS5310G Date of Issue: Jul. 17, 2013

Calibration Laboratory of

aasiy bor Kalibrerds
Schmid & Partner (s: Sorvice suissa d'étalonnage

Engineering AG Servizio svizzero di taratura
Zoeughausstrasse 43, D004 Zunich, Switzerland S Swiss Calibration Service
Accradited by the Swess Accreditaton Service (SAS) Accreditation No,: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Muttiiateral Agreoment for the recognition of calibration certificates

cient  HCT (Dymstec) Certficato No: EX3-3903_Mar13
CALIBRATION CERTIFICATE |
Otyect EX3DV4 - SN:3903
Caliteation procedure(s) QA CAL-01.v8, QA CAL-12.v7, QA CAL-14.v3, QA CAL-23.v4,
QA CAL-25v4 i
Caibration date March 18, 2013

|
: This caltrabion centficate documents the iracaabilly 10 NatONgl STandards, which resice e physcal unes of messurements (S1)
| The measurements and the . with cons probabilty e given on ihe following pages and Bre part of ihe cerfcae

I

| All calibeations have been conducied n the closed laboratary faciity: enviranment temperature (22 £ 3)°C and humidity < 70%

Catbation Equipment usad (MATE critcal for calbration)

L

Primary Stndards LI Cal Dats (Certficate No.) | Schaduind Caliration

Power mesor £44 198 GB41293874 20-Mai-12 [No. 217-01508) | Apr13

Power ssracr EA412A MY41495087 20-Mar-12 (No. 217-01508) | Apr-13

Reforence 3 dB Attensuator SN: 55054 {3c) 27-Mar-12 {No, 21701531) Apr-13

Refarence 20 dB Altanus SN 55086 (20b) 27-Mar-12 {No. 217-01529) Ape 13

Reference 30 B Altenuaor SN: 55129 (30b) 27.Mar-12 (No. 217-01532) Apr13

Roference Probe ES30V2 SN 3013 21-Dec-12 (Na. ES3-3013 Dec12) Dec-13

DAEL | sh 860 | 3t-Jan-13 [No. DAE4-560_Jan13) Jan14

Secondary Standords [¢] Check Dste (i houss)| Scheduled Check

AF generator HP BS4EC US3842U01700 4-Aug-99 {in housae chack Apr-11) In house check. Apr-13

Network Anatyzer HP 87538 US37I90585 18-Cct-01 fin houss check Oct-12) In house check: Oct-13
Nama Fuscton Signature

Caltwated ty. Juton Kastrats Laboratory Technician — 6 \/‘f £
Asproves by Kaija Prknic Tectical Manager m

Issued: March T8, 2013
f Ths catbrabon umlu:g !M r'n_x_pe reproducod axcept in ful wm_ou wrtien appeoval of the laboratory [
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Report No.: HCTA1307FS04 FCC ID: A3LGTS5310G Date of Issue: Jul. 17, 2013

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzeriand

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

Glossary:

TSL tissue simulating liquid

NORMx.y,z sensitivity in free space

ConvF sensitivity in TSL { NORMx.y,z

DCP diode compression point

CF crest factor (1/duty_cycie) of the RF signal

A B CD modulation dependent linearization parameters

Polarization ¢ @ rotation around probe axis

Polarization & & rotation around an axis that is in the plane normal to probe axis {at measurement center),

iLe, & =0is normal 1o probe axis

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, "IEEE Recommaendad 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 62209-1, "Procedure to measure the Speclic Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear {frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

o NORMx.y,z: Assessed for E-field polarization § = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguids),
NORMzx,y.z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E*-field
uncertainty inside TSL (see below ConvF)

o NORM(Nx.y.z = NORMx,y.z * frequency_response (see Frequency Response Chart). Thig lingarization is
implemented in DASY4 software versions kater than 4.2. The uncertainty of the fraquency response is included
in the stated uncertainty of ConvF

e DCPx,y.z: DCP are numerical inearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required), DCP does not depend on frequency nor media.

o PAR: PAR is the Paak to Average Ratio that is not calibrated but determined based on the signal
characteristics

o Axyz Bxyz Cxyz Dxyz VRxyz A 8 C, D are numerical Bnearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calbration range expressed in RMS voltage across the diode

«  ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field {or Temperature Transfer
Standard for { < 800 MHz) and inside waveguide using anaiytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundaty compensation (alpha, depth) of which typical uncertsinty values are given. These paramelers are
used in DASY4 software to improve probe accuracy close 1o the boundary. The sensdivity in TSL corresponds
to NORMx,y.z * ConvF whereby the uncertainty correspands to that given for ConvF. A frequency dependent
ConvF is used In DASY version 4.4 and higher which asows extending the validity from = 50 MHz to + 100
MHz

s Sphevical isotropy (3D deviation from isolropy)- in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

o Sansor Offset: The sensor offset corresponds to the offset of virtual measurement canter from the probe tip
(on probe axis). No tolerance required
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Report No.: HCTA1307FS04 FCC ID: A3LGTS5310G Date of Issue: Jul. 17, 2013

EX3DV4 - 8N3003 March 18, 2013

Probe EX3DV4

SN:3903

Manufactured:  September 4, 2012
Calibrated: March 18, 2013

Calibrated for DASY/EASY Systems

(Note: non-compatibie with DASY2 system!)
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Report No.: HCTA1307FS04 FCCID:  A3LGTS5310G Date of Issue: Jul. 17, 2013

EX3DV4- SN:3903 March 18, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Basic Calibration Parameters

e Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (pVAVIm)) 0.52 0.48 * 0.53 $10.1 %
DCP (mV)" 98.8 103.2 ‘ 100.1

Modulation Calibration Parameters

uiD Communication System Namo A B c D | VR Unc'
| d8 | dBvVav a8 | mV (k=2)
0 cw X 0.0 0.0 1.0 000 | 1290 3.5 %
YT 00 | oo 10 | 1220
| 2 0o | 00 10 | 124.7

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%.

* The uncenainties of NormCY,Z do not sifect the E*-fishd uncenainty nside TSL (see Pages 5 and 6)
¥ Numerical Insarzation paremeter: uncertsinty not required
F Uncartainty ts detarmined using the max. deviation from fineer response applying rectanguiar dstrution and = expressed for the sguare of the

faakd vislue
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Report No.: HCTA1307FS04 FCC ID: A3LGTS5310G Date of Issue: Jul. 17, 2013

EX30V4- SN:3903 Morch 18, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Calibration Parameter Determined in Head Tissue Simulating Media

Relatl Conductivity Depth | Unct.
f(MH2)C | Permittivity” | (Sim)" ConvF X | ConvFY | ConvFZ | Alpha | (mm) (k=2)
450 435 0.87 1072 | 1072 | 1072 | 015 | 188 | s134%
750 418 0.89 1021 | 1021 | 1021 | 021 | 128 | 2120%
835 415 0.90 987 987 987 | 028 | 107 | s120%
900 415 0.97 977 9.77 977 | 017 | 166 | 2120%
1450 405 120 8se | 8se | 850 | 018 | 176 | s120%
1750 40.1 137 8.60 8.60 860 | 061 | 067 | +120%
1900 40.0 1.40 8.30 830 | 830 | 045 | 076 | +120%
1950 40.0 1.40 8.10 8.10 B10 | 030 | 090 | £120%
2450 392 1.80 7.43 743 743 | 033 | 085 | +120% |
| 2600 39.0 1.96 7.23 7.23 723 | 031 | 095 | 2120%
i_ 5200 36.0 466 479 479 479 | 040 | 180 | s131%
5300 359 4.76 4,60 4,60 460 | 040 | 180 | £131%
5500 3586 4906 | 440 4.49 448 | 04s | 180 | 2131%
5600 355 sor | 448 446 446 | 040 | 180 | s131%
5800 35.3 5.27 414 414 414 | 045 | 180 | £131%

“ Freguancy validity of 2 100 MHz only apples for DASY vt 4 and higher (see Poge 2). else it 19 resincied 10 = 50 MHz The wrcertanty s the RSS
of the Com® uncanainty s casbeation frequency and the uncertainty for the indicaled frequency band

" At frequencies below 3 Gz, Ihe valdty of issue parametens (c and o) can be relaved 1o = 10% ¥ loud compansation formula & applied o
meusured SAR values. Al Fequencies above 3 GHE. the validity of tssue parameters (x and o) is restncled 10 + 5% The uncenainty is the RSS of
the ConvF uncestainty for indicaied target Lesus parameters
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Report No.: HCTA1307FS04 FCC ID: A3LGTS5310G Date of Issue: Jul. 17, 2013

EX3DV4- SN:3903 March 18, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Calibration Parameter Determined in Body Tissue Simulating Media

4 = Relative =1 -C'Gn?iaw;tlly Dopth | Unet.
(MHz) " | Permittivity (Stm) ComvEX | ConvFY | ConvFZ | Alpha | (mm) | (ke2)
450 56.7 | 084 | 1120 11.20 1120 | 005 | 110 | =134%
750 55.5 0.96 ‘ 991 9.9 901 0.27 121 | £120%
835 552 | o097 ‘ 9.75 9.75 8.75 0.33 1.06 | £120%
1750 53.4 1.49 7.82 7.82 7.82 035 | 087 | £120%
1900 53.3 1.52 7.53 7.53 753 028 | 103 | s+120% |
2450 52.7 1.95 7.14 7.14 7.14 080 | 057 | £120% |
2600 525 2.16 6.89 6.89 6.89 080 | 050 | +120%
5200 | 490 5.30 432 4.32 4.32 040 | 180 | +131%
5300 | 489 | 542 | a2 4.24 424 040 | 190 | £131% |
5500 486 565 3.86 3.86 3.86 045 | 190 | =131 %
5600 | 485 | 57 373 | 373 373 0.40 190 | £131% |
__ 5800 | 48.2 8.00 401 | 40 4.01 0.50 1.90 $131%

* Froquency validity of = 100 MiHz only apples for DASY vt 4 and hgher (see Page 2), e it i3 resincted fo £ 50 MHZ. The uncenainty s the RES
of the Comd uncenainly 8t caltrason froquancy and the unceriainty for the indicated froguency band.

" AL requencias below 3 Gz, the validity of issue parumeters (c and o) can be felsxed to + 10% # Mquid compensation formais is appiled o
measared SAR values. AL froquencies above 3 GHz, the visicity of tissue paramaters (c and o} s resticled 1o & 5% The uncertanty = the RSS of
the ComnvF uncedainty for indicated target tissue parametens
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Report No.: HCTA1307FS04 FCC ID: A3LGTS5310G Date of Issue: Jul. 17, 2013

EX30V4- SN:3903 March 1B, 2013

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Report No.: HCTA1307FS04

FCC ID: A3LGTS5310G Date of Issue: Jul. 17, 2013
EXIDV4A- SN 3903 Ma 2013
Receiving Pattern (¢), 3 = 0°
=600 MHz, TEM =1800 MHz R22
Rol [
L3 XY ik
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Report No.: HCTA1307FS04 FCC ID: A3LGTS5310G Date of Issue: Jul. 17, 2013

EXIDV4- SN:3903 March 18, 2013

Dynamic Range f(SAR}caq)
(TEM cell , f = 900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX30V4- SN:3902 March 18, 2013

Conversion Factor Assessment

= 835 MH2 WGLS RS (M_comf) = 1900 MHz WGLS R22 (H_convF)

0 ‘. = x - » » v ' " " = » - - .
] Kwe|
. L 3] -2 2
ER s R et

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

40 08 068 04 02 00 02 04 06 08 10
Uncertainty of Spherical Isotropy Assessment: 1 2.6% (k=2)
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EX30V4- SN3903 March 18, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Other Probe Parameters

[ Scnsor-An;angemanl [ Trangular
:‘ Connector Angle (*) | 853 |
| Mechanical Surface Detection Mode | enabled |
| Optical Surface Detection Mode | ~ disabled |
| Probe Overall Length | 337 mm |
| Probe Body Diameter 10 mm
| Tip Length- | g mm |
f flb Diameter [ — 25mm |
[ Probe Tip to Sensor X Calibeabion Poid == 1 mm |

Probe Tip to Sensor Y Calibration Point 1 mm |
msor Z Calibration Point 1 mm
; Recommended Measurement Distance from Surface —.— 2 mm ‘
Cartificate No: EX3-3803_Mar1d Page 11 of 11
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FCC ID: A3LGTS5310G Date of Issue: Jul. 17, 2013
Calibration Laboratory of PN Schweizerischer Kalibrisrdienst
Schmid & Partner %" g Service suisss détalonnage
Engineering AG T Servizio svizzero dl taraturs
Zoughausstrasse 43, 8004 Zurich, Switzertand TN S swiss Calibration Service

AR
Accredited by the Swisa Acotoditation Service (SAS)

The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agro nt for the gnition of calibration certificates

cient  HCT (Dymstec)
CALIBRATION CERTIFICATE

Accreditation No.: SCS 108

Cartiticate No: DB35V2-441_Apr13

Otwect D835V2 - SN: 441

Calibration procedura(s)

QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz

Calibration date April 25, 2013

This calibration canificate documaents the traceability to natonal standards, which realze the physical units of moaswements (S1)
The s arvd the ¢ wen with canfidence probabiity are given on the lollowing pages and are part of the cortificale

All calbrabions have been conductad in the closed laboratory faciity: emvironment temparture (22 « 3)°C and humidty < 70%
Calivration Equpment used (MATE critical tor calbration)

Primary Standards line

Cal Dato (Cortéicate No.) Schoduled C. i
| Powsr meter EPA-442A ’ GBITAB0TOM 01-Nav-12 (No, 21701640) Oct-13
Power sensar HP 54B1A US37292783 01-Nov-12 (Na. 217-01840) Oct-13
Aeference 20 d Attenuartor SN 5058 (20k) 04-Apr-13 (No. 217-01736) Apr-14
Typa-N mismatch combination S 5047 0/ 08327 04-Apr-13 {No. 217-01738) Aprd
Aeferance Probe ES30VS 5N 3205 28-Dac-12 (No, ES3-3206_Dec12) Dec-13
DAE4 SN 900 11:5ep-12 (No. DAE4-G09_Sep12) Sap13
Sacondary Standasds [0 Chack Date (in house) Schedulod Check
Power sansor HP B4B1A MY41062317 18-0ct-02 (In house chock Oct-11) In house chack: Oct-13
AF gonerator R&S SMT-06 100005 04-Aug-29 (in house chack Oct-11) In house cheack: Oct-13
Network Analyzer HP 87536 US37300585 54206  18-0ct-01 (In house check Oct-12) In house chack: Oct-13
Name Function [
Caldratsd by Claudio Leubler Laboeatory Technician ik 72
e
. ‘:?_/, —
Approved by Kntja Pokovic Technical Managar 7 o

& A E‘;g_*

Insued; April 26, 2013

This calibation certificate shall not be reproduced except in full without wiitien approval af the laborasory

Certtficate No: D835V2-441_Apr13 Page 10l 8

HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811

94 of 117
TEL: +82 31 645 6300 FAX: +82 31 645 6401  www.hct.co.kr



HET R, LT

Report No.: HCTA1307FS04 FCC ID: A3LGTS5310G Date of Issue: Jul. 17, 2013

Calibration Laboratory of Lo

B \\\:J// #, S Schwelzerischer Kalibrierdienst
Schmid & Partner - - c Service sulsse &'étalonnage
Engineering AG o = Servizio svizzero di tarstura
N S
Zeughsusstrasse 43, 8004 Zurich, Switzerland G ,’\ & Swiss Calibration Service
JART
Accradited by the Swiss Accrectation Soevico (SAS) Accreditation No.: SCS 108

Tho Swiss Accreditation Service is one of the signatories to the EA
Multilatoral Agreesment 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 1528-2003, “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 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

¢) 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
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:

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 oriented
parallel to the body axis.

e 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 1o the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

o Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No 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 caiculate 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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Measurement Conditions
DASY system conliguration, as far as not leen on page 1

DASY Version DASYS V5286
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, &z =5 mm
Frequency 835 MHz & 1 MHz
Head TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL paramaters 220°C 415 0.90 mho/m
Measured Head TSL parameters (220+02)"C 408+6% 0.94 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 Condition
SAR measurad 250 mW input power 251 Wikg
SAR for nominal Head TSL parameters normalized 10 1W 9.68 Wkg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAH measured 250 mW input powear 1.62 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 6.30 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations wera appliod,
Tomperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 552 0.87 mho/m
Measured Body TSL parameters (220+02)"C 54.04+6% 1.0 mhoim =6 %
Body TSL temperature change during test <05"C - aaa
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 2,51 Wikg
SAR for nominal Body TSL parameters normalized to 1W 9.69 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 1.64 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 6.38 W/kg = 16.5 % (k=2)
Certfficate No: DB35V2-441_Apr13 Page3ot8
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point 5200Q-16)Q
Heturn Loss -319dB

Antenna Parameters with Body TSL

Impedance, transiormed to feed point 4700-46 K2

Retum Loss -249dB

General Antenna Parameters and Design

| Esectrical Delay (one direction) | 1.372 ns |

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected o the
second arm of the dipole. The antenna is therefora shon-circulted for DC-signals. On some of the dipoles, small end caps
are added to the dipale arms in order 10 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 s still
according to the Standard

No excessive force must be applied to the dipole arms, because they might band or the soldered connections near the
feedpoint may be damaged

Additional EUT Data
Manufactured by SPEAG
Manufactured on March 09, 2001
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DASYS Validation Report for Head TSL

Dute: 25,04.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 441

Communication System: UID 0 - CW - Frequency: 8§35 MHz

Medium parameters used: = 835 MHz; o = 0.94 S/m; &, = 40.8; p = 1000 kg/m'
Phuntom section: Flat Section

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

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205: ConvF(6.05, 6.05, 6.05); Calibrated: 28.12.2012;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn909; Calibrated: 11.09.2012
o Phantom: Flat Phantom 4.9L; Type: QDOOOPAGAA; Serial: 1001

o DASYS5252.8.6(1115); SEMCAD X 14.6.9(7117)

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

Reference Value = 57.617 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.84 Wikg

SAR(1 g) = 2.51 W/kg: SAR(10 g) = 1.62 W/kg

Maximum value of SAR (measured) = 2.94 Wikg

1035

0 dB = 2.94 Wikg = 4.68 dBW/kg
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Impedance Measurement Plot for Head TSL

23 Apr 2013 B9:06:88
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DASYS5 Validation Report for Body TSL

Date: 24.04.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 441

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

Medium parameters used: [ = 835 MHz; o= 1.01 $/m; & = 54; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY352 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(6.04, 6.04, 6.04); Calibrated: 28.12.2012;

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

Electronics: DAE4 Sn909; Calibrated: 11.09.2012
o Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA: Senal: 1001

« DASYS5252.8.6(1115); SEMCAD X 14.6.9(7117)

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

Reference Value = 55.722 V/m; Power Drift = 0.01 dB

Peak SAR (extrupolated) = 3,72 W/kg

SAR(1 g) = 2.51 W/kg: SAR(10 g) = 1.64 W/kg

Maximum vitlue of SAR (measured) = 2,93 Wikg

@
|
|
{310
+00
40
20
15.00
0dB =293 W/kg =4.67 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
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Schmid & Parntner Servior suiese @ etalonnage
Engineering AG Servizio svizzero di tarsturs
Zoughausstrausse 43, 0004 Zurioh, Switzorlenc Swizs Calibration Sorvice
Accroditod by e Swis Actrwdtation Senvioo (SAS) Accreditation Mo.: SCS 108

The Swisa Accreditation Service la one of the signalories to the EA

Muttilateral Ag for the grition 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 Sid 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 1o measure the Specific Absorption Rate (SAR) for hand-held
devices used In close proximity to the ear (frequency range of 300 MHz 10 3 GHz)",
February 2005

¢) 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 Moblle 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 Systemn Handbook

Methoda 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 1o position its feed
point exactly below the center marking of the flat phantom section, with the amms orented
paraliel to the body axis.

* Feed Point Impedance and Retumn Loss: These parameters are measured with the dipole
positioned under the fiquid 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.

* Electrical Delay: One-way delay betwean the SMA connector and the antenna feed point.
No uncertainty required.

SAR measured: SAR measured al 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,

uncertainty of measurement is stated as the standard uncertainty of measurement
mump ed 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 lar as not given on page 1.
DASY Version DASYS vaza.
Extrapolation Advanced Extrapolation
Phantom Moduiar Fiat Phanom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution o, dy. dz = 5 mm
Froquency 1800 MHz + 1 MH
Head TSL parameters

The lcllowing parameders and calculations were applied

Temperature Parmittivity Conductivity

Nominal Head TSL parameters 220°C 40.0 1.40 mho/m

Meoasured Hoad TSL parameters (220202)°C BN 1.38 mho/m 2 6 %

Head TSL temperature change during test <05°C —_
SAR result with Head TSL

SAR averaged over 1 cm’ (1 g) of Head TSL Condition

SAH measured 250 mW input power Q68mW/g

SAR for nominal Hoad TSL parameters normalized 10 1W 3I0.0mMW /g 2 17.0 % (k=2)

SAR avaraged over 10 em” (10 g) of Head TSL condition

SAR measured 250 mW input power S1TmW/g

SAR for nominal Head TSL paramotons normalized 10 1W 205 mW /g + 16.5 % (ks2)
Body TSL parameters

The loflowing parameters and calculations were apolied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 20'C 533 1.52 mho/m

Measured Body TSL parameters 20=02)"C 626 152 mhoim 6%

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

SAR sveraged over 1 om” (1 g) of Body TSL Congdition

SAR measured 250 mW Input power 100mW /g

SAR for nominal Body TSL parametars normalized to TW 399 mW /g2 17.0 % (ke2)

SAR sveragoed over 10 cm’ (10 g) of Body TSL condition

SAR measured 250 mW Input powee 530mW/ig

SAH for nominal Body TSL pammaters normalized 10 1W 212 mW /g 2165 % (k=2)
Certificate No: D1S0OVE-SH0G2_Jul2 Page3ots
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Appendix

Antenna Parameters with Head TSI

Antenna Parameters with Body TSI

General Antenna Parameters and Desiar

Additional EUT Data
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DASYS Validation Report for Head TSL

Date: 20.07.2012
T'est Laboratory: SPEAG, Zanch, Switzerland
DUT: Dipole 1900 MHz: Type: D190V 2; Serial: DIYOV2 - SN: 54032

Commumcation System: CW;, Frequency: 1900 MHz

Medium parameters used: = 1900 MHz; 6 = 1.38 mho/m; & = 39.9; p = 1000 kg/m
Phantom section: Flat Sectior

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

DASYS2 Configuration
o  Probe: ESIDV3 - SN3205; ConvFi5.01, 5.01, 5.01), Calibrated: 30122011
o  Sensor-Surface: 3mm (Mechanical Surface Detection)
o  Blectonn DAE4 So601; Calibrued: 27.06.2012
o Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001

o DASYS2S528.1(838); SEMCAD X 14.6.5(6469)

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

Reference Value = 96.864 V/im; Power Drift = 0.03 dB
Peak SAR (extrapolated) = 17,209 mW/g
SAR(T g) = 9.68 mW/g; SAR(10 g) =511 mW/g
Muaximum value of SAR (measured) = 12,1 mWie
-
.‘l
.
.
mm»
e
UL )
1dB= 121 mW/e=2166dB mW/e
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DASYS Validation Report for Body TSL

Date: 20.07.2012
Fest Laboratory: SPEAG, Zunich, Switzerland
DUT: Dipole 1900 MHz: Type: D190V 2;: Serinl: D1990V2 - SN: 54032

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: = 1900 MHz; o = 1.52 mho/m; & = 52.6; p = 1000 Kg/m

Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS2 Configuration
o Probe: ESIDV3 - SN3208: ConvF(4.62. 4.62. 4.62): Calibrated: 30.12.2011

e  Semsor-Sarfuce: 3mm (Mechanmical Surface Detection)

. Electronics: DAES Sn601: Calibrated: 27.06.2012

Phantom: Flat Phantom 5.0 (back i: Type: QDOOOPS0AA: Senal: 1002

e DASYS2S28.1(8385): SEMCAD X 14.6.5(6469)

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

Reference Value = 95470 Vim, Power Drift = -0.00 dB

Peak SAR (extrapolated) = 17.332 mW/g

SAR(1 g) = 10 mW/g; SAR(10 g) =53 mW/g

Maximum vialue of SAR (measured) = 12.6 mW/g

D0dB = 126 mW/g=220] dB mW/g

Cenificato No: D1900V2-50032 Jul1g Pags 7 ot8
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y,z
N/A not applicable or not measurad

Calibration is Performed According to the Following Standards:

a) |EEE 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 3 GHz)",
February 2005

¢) 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
Poriable 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
ol 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 o 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
refiected power. No uncertainty required.

« Electnical Delay: One-way delay between the SMA connector and the antenna feed point
No 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 s stated as the standard uncertainty of measurement
multiphed by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Centlicate No. D2450V2-743_Aug12 Page 20l 8
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Report No.: HCTA1307FS04 FCC ID: A3LGTS5310G Date of Issue: Jul. 17, 2013
Measurement Conditions
DASY systam conliguration, as far as not given on page 1
DASY Version DASYS vs2az2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz + 3 MMz
Head TSL parameters
The followang parameaters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 362 1.80 mho/m
Measured Head TSL porameters 220+02)"C 3926 1Bt mhavm 2 6%
Head TSL temperature change during test <D5°'C — -
SAR result with Head TSL
SAR averagad over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 132mWig
SAR for nominal Head TSL parameters nomalized 1o 1W 52.7 mW /g £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL candition
SAR measured 250 mW Input pawer 6.18mW/g
SAR for nomenal Head TSL parameters normakzed 1o 1W 24,7 mW /g 2 16.5 % (ke2)
Body TSL parameters
The lollowing parameters and calculations were apphed,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20C 627 1.85 mho/m
Measured Body TSL parameters (220202 °C 513+6% 1.99 mho/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 Condition
SAR measured 250 mW Input power 130mW/g
SAR for nomenal Body TSL parameters normalized 10 1W 512 mW/ g = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 6810mW /g
SAR for nominal Body TSL paramelers nammalized to 1W 242 mW /g = 16.5 % (ks2)
Cantificate No: D2450V2-743_Aug12 Pape3ol 8
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Appendix

Antenna Parameters with Head TSL

Antenna Parameters with Body TSL

st

General Antenna Parameters and Design

Additional EUT Data
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DASYS Validation Report for Head TSL

Dute: 23.08.2012
Test Laboratory: SPEAG, Zurich, Switzerfand
DUT: Dipole 2450 MHz; Type: D2450V2; Serinl: D2450V2 - SN: 743

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: = 2450 MHz; o = 1,81 mho/m; £, = 39.2; p = 1000 kg/m’
Phantom section: Flat Section

Meusurement Standard: DASYS (IEEE/IEC/ANS] C63,19-2007)

DASYS52 Configurution
o  Probe: ESIDV3 - SN3205; ConvF(4,45, 4 45, 4.45); Calibrated: 30.12.201 1
o Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sa601; Culibrated: 27.06.2012
o  Phantom: Flat Phiantom 5.0 (front); Type: QDOOOPSOAA; Sérial: 1001

o DASYS252.8.2(969), SEMCAD X 14.6.6(6824)

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

Reference Value = 98.554 V/m, Power Drift = 0.01 dB

Peuk SAR (extrapolated) = 26,584 mW/g

SAR(I g) = 132 mW/g: SAR(10 g) = 6,18 mW/g

Maximum valoe of SAR (measured) = 16.5 Wikg

5.00

-10.00

15,00

20,00

25.00

0dB =165 W/kg=24.35dB Wiy
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DASYS Validation Report for Body TSL
Date: 22.08.2012
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 743

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: = 2450 MHz; o = 1.99 mho/m; &, = 513 p = 1000 kKg/m
Phantom section: Flat Section

Measurement Stndard: DASY S (IEEE/AEC/ANS] C63.19-2007)

DASY 352 Configuration
« Probe: ES3DV3 - SN3205: ConvF(4.26, 4,26, 4,26); Calibrated: 30.12201 |
o  Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAES Sn601; Calibrated: 27.06,.2012
« Phantom: Flat Phantom 5.0 (buck); Type: QDOOOPSOAA; Serinl: 1002

« DASYS52528.2(969); SEMCAD X 14.6.6(6824)

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

Reference Value = 95.699 Vim; Power Dnft = 0.01 dB

Peak SAR (extrapolated) = 26,489 mWig

SAR(] g) = 13 mW/g: SAR(10 g) = 6.1 mW/g

Maximum value of SAR (measured) = 16.9 Wikg

48
— 0

1-4.80

-14.480

1920

2400

DdB = 169 W/kg = 24,56 dB W/kg
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