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B Verification Data (835 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 21.3 7T

Test Date: Apr. 29, 2013

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

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

Medium parameters used: f = 835 MHz; 0 = 0.918 mho/m; ¢, = 40.4; p = 1000 kg/m®

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW:
SEMCAD, V1.8 Build 184

DASY4 Configuration:

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

- Electronics: DAE4 Sn911; Calibrated: 2012-07-19

- Phantom: 800/900 Phantom; Type: SAM

Verification 835 MHz/Area Scan (61x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.977 mW/g

Verification 835 MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 32.2 V/m; Power Drift = -0.005 dB

Peak SAR (extrapolated) = 1.38 W/kg

SAR(1 g) = 0.931 mW/g; SAR(10 g) = 0.611 mW/g
Maximum value of SAR (measured) = 1.01 mW/g

dbB
0.000
-2.10
-4.20
-6.30

-8.40

-10.5

0dB=1.01mW/g
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B Verification Data (835 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 21.3 7T

Test Date: Apr.29, 2013

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

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

Medium parameters used: f = 835 MHz; 0 = 0.982 mho/m; ¢, = 56.9; p = 1000 kg/m®

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW:
SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3903; ConvF(9.75, 9.75, 9.75); Calibrated: 2013-03-18
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn911; Calibrated: 2012-07-19

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

Verification 835 MHz/Area Scan (111x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.04 mW/g

Verification 835 MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 32.4 V/m; Power Drift = -0.007 dB

Peak SAR (extrapolated) = 1.45 W/kg

SAR(1 g) = 0.960 mW/g; SAR(10 g) = 0.624 mW/g
Maximum value of SAR (measured) = 1.04 mW/g

dbB
0.000
-2.10
-4.20
-6.30

-8.40

-10.5

0 dB =1.04mW/g
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B Verification Data (1 900 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 21.6 C

Test Date: Apr. 30, 2013

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 — SN:5d032

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

Medium parameters used: f = 1900 MHz; o = 1.41 mho/m; ¢, = 39.8; p = 1000 kg/m3

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW:
SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3903; ConvF(8.3, 8.3, 8.3); Calibrated: 2013-03-18
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn911; Calibrated: 2012-07-19

- Phantom: 1800/1900 Phantom; Type: SAM

Dipole 1900MHz Verification/Area Scan (61x61x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR (interpolated) = 4.52 mW/g

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

Reference Value = 54.8 V/m; Power Drift = -0.005 dB

Peak SAR (extrapolated) = 7.38 W/kg

SAR(1 g) = 3.82 mW/g; SAR(10 g) = 1.95 mW/g

Maximum value of SAR (measured) = 4.22 mW/g

dbB
0.000
-3.96
-7.92
-11.9

-15.8

-19.8

0 dB =4.22mW/g
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B Verification Data (1 900 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 216 C

Test Date: Apr.30, 2013

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 — SN:5d032

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

Medium parameters used: f = 1900 MHz; o = 1.56 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 184

DASY4 Configuration:

- Probe: EX3DV4 - SN3903; ConvF(7.53, 7.53, 7.53); Calibrated: 2013-03-18
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn911; Calibrated: 2012-07-19

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

Verification1900 MHz/Area Scan (6 1x7 1X1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 4.90 mW/g

Verification1900 MHz/Zoom Scan (5x5x7)/Cube O: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 53.7 V/m; Power Drift = 0.012 dB

Peak SAR (extrapolated) = 7.33 W/kg

SAR(1 g) = 4.03 mW/g; SAR(10 g) = 2.1 mW/g
Maximum value of SAR (measured) = 4.52 mW/g

dB
0.o000
-3.50
-f.00
-10.5

-14.0

-17.5

0 dB =4.52mW/g
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 1004 Zurich, Switzerland
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Swiss Calibration Service

Accravited by the Swess Accreditsbon Service (SAS) Accreditation No,: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Muttiiateral Agreemaent for the recognition of calibration certificates

cient  HCT (Dymstec) Cortficate No- EX3-3903_Mar13
Otyect EX3DV4 - SN:3903
Cattocation procedursis) QA CAL-01.v8, QA CAL-12.v7, QA CAL-14.v3, QA CAL-23.v4,
QACAL-25v4 NN
| Cuibration dete March 18, 2013
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I
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Powar metor £44158 GB41203874 20-Mai-12 (No. 217-01508) | Apr13
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DAE4 SN 660 | 3t-Jan-13 (No. DAE4-860_Jan13) Jan-14
Secondary Standords D Chechk Date (in house] Scheduled Check
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Network Analyzer 1P 87638 UIS37390685 18-Cct-01 (in housa check Oct-12) In house check: Oct-13
Nama Fuscton Signature
Caltwated ty: Juton Kastrats Laboratory Technician — 6 b" “
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Calibration Laboratory of S,
Schmid & Partner ——
Engineering AG %
Zeughausstrasse 43, 8004 Zurich, Switzerland RN

et \

el b

Accrodited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Secvice is one of the signatories to the EA
Multiateral Agreement for the recognition of calibration certificates

Glossary:

TSL ussue simulating liquid

NORMx.y 2 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 Mead 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 NORMxy,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 linearization 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.2: DCP are numerical inearization parameters assessed based on the data of power sweep with CW
signal (no uncernainty required), DCP does not depend on frequency nor media.

» PAR: PAR is the Peak 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 inearization parameters assassed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum ca%bration range expressed in RMS voltage across the diode

o ConvF and Boundary Effect Parameters: Assessad in flat phantom using E-field (or Temperature Transfer
Standard for { < 800 MHz) and inside waveguide using analytical fieid 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 uncersinty vatues are given. These paramelers are
used in DASY4 software 1o 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 isotropy)- in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

« Sansor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required
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EX3DV4 — SN:3003 March 18. 2013

Probe EX3DV4

SN:3903

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

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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EX3DV4- SN:3903 March 18, 2013
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903
Basic Calibration Parameters

MR T Sensor X Sensor Y Sensor Z Unc (k=2)
Noem (pVAVIm)) 0.52 0.48 0.53 101 %
DCP (mV)" 98.8 103.2 100.1
Modulation Calibration Parameters
uiD Communication System Namo A B c D | VR Unc'
d8 | dBvVauv dB mV (k=2)
0 CW X| 00 | o0 10 | 000 | 1290 £3.5 %
Y 0.0 0.0 10 | [ 1220
Z o0 | 00 10 | | 1247

The reported uncertainty of measurement is stated as the standard uncenainty 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 NomiCY, Z 00 not aifect the E™fisk! uncenaity nside TSL (see Pages 5 and 6)

" Numerical lnsarization paremeter. uncertsinty not required

" Uncartainty is detarmingd using the max. deviation from fineer response applying rectanguiar distrution and = expressed for the sguare of the
fak) vislue
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Report No.: ~ HCTA1305FS01 FCCID:  A3LGTS3333 Date of Issue: May 14, 2013

EX30V4- SN.3903 Morch 18, 2013

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth | Unct

| f(MH2) | Permittivity” | (Sim)" ConvF X | ConvFY | ConvFZ | Alphs | (mm) (x=2)
450 435 0.87 10.72 10.72 10.72 0.15 168 | 2134%
750 418 0.89 10.21 10.21 10.21 0.21 128 | 2120%
835 415 0.90 a.87 9.87 9.87 0.28 107 | 2120%
900 415 0.97 9.77 9.77 9.77 0.17 166 | $120%
1450 40.5 1.20 850 | 850 | ®se 0.18 176 | £120%
1750 40.1 137 8.60 8.60 860 0,61 067 | +120%
1900 40.0 1.40 8.30 8.30 8.30 l 045 | 076 | £120%
1950 40.0 1.40 B.10 8.10 B10 | 030 | 090 | £120% «
2450 39.2 1.80 7.43 7.43 7.43 033 | 085 | +120% |

| 2600 39.0 1.96 7.23 7.23 723 | 031 095 | +120%

i 5200 36.0 4866 479 479 479 0.40 180 | £131%
5300 35.9 4.76 460 480 4.60 0.40 180 | £131%
5500 358 4.96 440 440 448 | o04s | 180 | 2131%
5600 355 5.07 | 446 446 445 0.40 180 | 2131%
5800 35.3 5.27 4.14 414 414 0.45 180 | +131%

“ Frequancy validity of 2 100 MHz only apples for DASY wi & and higher (see Page 2). else it i resincted 10 = 50 MHz. The Lncertanty s the RSS
of te ComF uncenainty st casbeation frequency and the uncertainty for the indicaled frequency band

" Al frequoncies below 3 GHz, Ihe valaty of issue parametons (c and o) can be relawed 1o = 10% ¥ loud compansation formuta & applied 10
meusured SAR velues. Al Fequencies above 3 GHE. the validity of tssue parameters (z and o) is resticled 10 + 5% The uncenainty i the RSS of
the ConvF uncostainty for indicaied target tesue parameters
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HCTCO,LTD

Report No.: HCTA1305FS01 FCC ID: A3LGTS3333 Date of Issue: May 14, 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 COndﬂéil}ﬁy Dopth | Unct.
(MHz)” | Permittivity” | (Stm)’ | ConFX | ConvFY | ConvFZ | Alpha | (mm) | (ke2)
450 56.7 | 084 | 1120 11.20 1120 | 005 110 | 2134 %
750 55.5 .96 ‘ 901 9.9 9.91 0.27 121 | £120%
835 552 | og7 ‘ 975 9.75 8.75 0.33 1.06 | £120%
1750 53.4 1.49 7.82 7.82 7.82 035 | 087 | £120%
1800 53.3 1.52 7.53 7.53 753 028 | 103 | £120%
2450 52.7 1.95 7.14 7.14 7.14 080 | 057 | £120% |
2600 525 2.18 6.89 6.89 6.89 080 | 050 | £120%
| 5200 | 49.0 530 4.32 432 4.32 040 | 180 | +131%
5300 | 489 | 542 | 424 424 424 040 | 1980 | £131%
5500 486 565 3.86 3.86 3.88 045 180 | £131%
5600 | 485 | 57 373 | 373 373 040 | 190 | £131%
__ 5800 | 48.2 8.00 401 | 40 4.01 0.50 1.90 +131%

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

' AL Yequencias bolow 3 Giz, the validity of issue paramaters (o and o) can be felsxed o'+ 10% # Mquid compensation foemaiis = appiled o
measured SAR values. Al froquoncses above 3 GHz, the visitity of tissie paramaters (c and o} s resiicled 1o £ 5% The uncertardy = the RSS of
the ComvF uncedainty for indcated target tissue parametens
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Report No.: HCTA1305FS01 FCC ID: A3LGTS3333 Date of Issue: May 14, 2013
EX30V4- SN:3903 March 1B, 2013
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncartainty of Frequency Response of E-field: £ 6.3% (k=2)
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EXI0VA- SN-3903

Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM =1800 MHz R22

Eror [d8]

S A

Reldl [7]
= &Y .

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EX3DV4-~ SN:3903 March 18, 2013
Dynamic Range f(SAR}cad)
(TEM cell , f = 900 MHz)
10 .
1o 10 10 10
SAR (mWicm3]
2 o |
not compensated compensated
1
@
2 S SN Ao e A & |
b
T 101 —— 100 ot 102
SAR [mW/em3|
| B
N compensmea compansated
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
Cenificate No: EX3-3903_Mar13 Page 8 of 11

HCT CO., LTD.
105-1, Jangam-ri, Majang-myeon, Icheon-si,Gyeonggi-do,Korea 467-811 66 of 85
TEL: +82 31 645 6300 FAX: +82 31 645 6401 www.hct.co.kr



Report No.: HCTA1305FS01 FCCID: A3LGTS3333 Date of Issue: May 14, 2013
EX30V4- SN:3903 March 18, 2013
Conversion Factor Assessment
= 835 MHz WGLS RS9 (M_comf) = 1900 MHz WGLS R22 (H_convF)
\\. 2 1
" \ |
g £~
{. i
. 5"
"', A ‘e = = ﬂ:—x - . » ™ ' : " l'fﬂ » ; : - "
Deviation from Isotropy in Liquid
Error (¢, 9), f = 900 MHz
-0 -08 -08 -04 02 00 02 04 06 08 10
Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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HCTCO,LTD

Report No.: HCTA1305FS01 FCC ID: A3LGTS3333 Date of Issue: May 14, 2013

EX30V4- SN:3003 March 18, 2013

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

Other Probe Parameters

[ Sensor Arrangement [ Trangular
[ Connecior Angle () | 853 |
| Mechanical Surface Detaction Mode I enabled |
' Optical Surface Detection Mode | ~ disabled |
| Probe Overall Length | 337 mm |
{ Probe Body Diameter 10 mm
*mf o | amm |
[ Tip Diameter I ~ 25mm |
| Probe Tip 1o Sensor X Calibeation Poirt = = 1 mm |
Probe Tip to Sensor Y Callbration Point 1 mm |
; Probe Tip to Sensor Z Calibration Point 1 mm
: Recommended Measurement Distance from Surface ‘ 2 mm ‘
Cartificate No. EX3-3803_Mar1d Page 11 of 1Y
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FCC ID:

A3LGTS3333

Date of Issue:

Calibration Laboratory of
Schmid & Pariner
Engineering AG

Zeughausstrasee £3, 8004 Zurich, Switzeriand

Accraditod by Iha Swss Accreditalion Senice {SAS)

Schwalzarischue Kalibrlerdienst
Service suisss o' étalonnage
Servizio svizzaro di twraturn
Swiss Calibration Service

Accreditation No.: SCS 108

The Swiss Accraditation Service ks one of the signataries to the EA
Multiisteral Agreement for the recognition of calitwation cestificates

clent  HCT (Dymstec)

Cartiticato No: D835V2-441 May12

|CALIBRATION CERTIFICATE

May 14, 2013

Ctpact

Calibration procedirm{s)

Calibention dute

Releranos 20 0B Attenuator
Type-N mamatch combinalion
Relerence Probe ES30VA

Network Analyzer HP B753E

[3B35V2 - SN: 441

QA CAL-05.va8

Calibration procedrs for dipoie validation kits above 700 MHz

May 16, 2012

Calibration Equipmant used (MATE cribcal for cabiteintion |

Cad Date (Cembicato No.)

Pnmary Stangards iDe
Powesr metsr EPM-4424 GBITAN0704
Power sensor HF BAB1A US3a7202783

SN: 5058 (20k)
SN; 5047.2 7 DE32?
SN: 3208

06-0Oct-11 (No. 217.01451)
05-0ct:11 (Mo, 217.01451)
27-Mar 12 (No. 217.01530)
Z7-Mar-12 (No, 217-015335)
30-Dac-11 (No. ES3-3205_Dect )
04-Jud-11 (No. DAES-60T_JuitT)

Check Date (n house)

DAE< SN: 601
Secondary Stancerds D#

Powar sennor HP BASTA MY41002317
RF generator RAS EMT .00 100005

US3TI00565 54206

Name
Calibratod by e El-Naouq
Approved by Kot Pokovic

Ths calibeation cenmoate shall not bé reproduced except i hul without werlien approval of the Mborsiory

10-Oct-02 {In house chack Oct-11)
04-Aug-99 (In house check Oct-11)
18-0ct-01 {in hause chack Oct-11)

Funchon

Labormtory Techrcian

Tochnaal Managme

Cerntilicate No: D&35V2-441_May12

Pagatofd

This calibristion cendcats docunerts the frpoaabilty o natonal slandards, wivch resies ihe physcyl units of measwrements (S51)
The measuramonts and the uncertainties with confidence probability ara givon on tho lolowing pages and ar pan of the cerficate

All calbrations have beon conductad ¥ the closed labomtary taclity: snviomman lempersium (22 « 31°C and bumidity < 70%

Scheculed Caabraton
12
Oct12
Ape-13
Apr13
Dec12

Jul-1@

Schaduled Thack
in house check: Oct-13
In house chock: Oct-18

In houne check. Oct-12

Ol(tau élﬂgum.‘

ssusd May 16, 2012
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Report No.: HCTA1305FS01 FCC ID: A3LGTS3333 Date of Issue: May 14, 2013
Calibration Laboratory of Schwaltariecher KeMbrerdienat
Schmid & Partner Service suisse d'étalonnage

Engineering AG Servizio svizzoro &l taraturn
Zeughausstrasse 43, 8004 Zurich, Switzerand Swins Calibration Service
Accreditod by the Swias Accraditalion Sarice (SAS) Acoreditation No.: SCS 108
The Swiss Accreditation Service s ane of the signatories to the EA
Muttilatera! Agr for the recognition of calitiration 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) |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 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 Enginearing & 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:

* Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate, All figures stated in the certificate are valid at the frequency indicated.

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

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

« Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
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 1o calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncenainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds 1o a coverage
probability of approximately 95%.

Cartificate No: DE3SVZ-441 _May12 Page 20l 8
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Measurement Conditions
DASY system configuration, as far as not givan on page 1,

DASY Version DASYS V5281
Extrapolation Advanced Extrapolation
Phantom Moduiar Fiat Phantom
Distance Dipole Canter - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, gz =5 mm
Froquency 835 MHz + 1 MHz

Head TSL parameters

The lollowing parameters and calculations were applied
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 1.5 0,90 mho/m
Measured Head TSL parameters {22.0202)°C 06+6% 0.80 mho/m = 6 %
Head TSL temperature change during test <05°C —-

SAR result with Head TSL
SAR averaged over 1 ecm” (1 g) of Head TSL Condition
SAH measured 250 mW input power 235mW /g
SAR for nominal Head TSL paramators normalized to 1W 9.43 mW /g = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAHA measured 250 mW input powet 154mW /g
SAR for nominal Head TSL parameters romalized 10 1W 6.18 mW /g = 16.5 % (k=2)

Body TSL parameters
The following paramelers and calculations wera applied.
Temperature Permittivity Conductivity
Nominal Body TSL parametars 220°C 55.2 0.97 mho/m
Measured Body TSL parameters (220=02)"C 543206% 1.00 mho/m = 8 %
Body TSL tamperature change during test <05°C —_
SAR result with Body TSL
SAR averaged over 1 om’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 244 mW /g
SAR for nominal Body TSL parameters normalized 10 1W 950 mW /g = 17.0 % (k=a2)
SAR averaged over 10 cm’ (10 g) of Body TSL conditin
SAR measured 250 mW input powor 150mW/g
SAR for nominal Body TSL parameters normalized to 1W 6.27 mW /g 2 16.5 % (k=2)

Cenificate No: DB3SV2-441 _May12
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Appendix

Antenna Parameters with Head TSL

Impadance, ransformaed 10 feed pont 110-5 |
Retum Loss 246d

Antenna Parameters with Body TSL

Impedancs, transformed 1o feed point ' 7008112
R —— 4 }
Rotum Loss ‘ 21.0dB

— )

General Antenna Parameters and Design

Electrical Delay (one direction) 1.372 ns

Aflter long Teem use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured
The dipole Is made of standard semingld coaxial cable. The centar conductor of the fee firectly connected 1o the
second arm of the d 5. The antenna is therefore shon-circulted for DC-signals, O 2 of the dig Hl and cap

are added to the dip
"Measuremant Conditions" paragraph. The SAR data are not atfectod by this changa. The overall dipole
according to the Standard

ND EXCEssIve

ams n ordear 1o improve matching when loaded according 10 the position as gined In the

fength Is atill

must be appisad 0 the dipole arms, because they m ght band or the solderad connacthions Near h

feedpoint may be damaged

Additional EUT Data

Manufactured by I SPEA(
Manufactured on l March 08, 2001
Cadificate No: DBISV2-441 _May12 Page 40l 8
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DASYS Validation Report for Head TSL

Date: 16.05.2012
I'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: DS35V2 - SN: 441

Communication System: CW; Frequency: 835 MHz

Medium parmmeters used: f = 835 MHz: o = 0.89 mho/m: g, =40.6: p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration
o Praobe: ES3DV3 - SN3205; ConvF(6.07, 6.07, 6,07); Calibrated: 30.12.2011:;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronies: DAE4 Sn601; Calibrated: (M.07,2011
« Phantom: Flat Phantom 4.90L; Type: QDOOOP49AA: Scnal: 100]

o DASYS2528.1(838); SEMCAD X 14.6.5(6469)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm 2/Zoom Scan (7x7x7)/Cube 0:
Measurement gnd: dx=5mm, dy=3mm, dz=5mm

Reference Value = 57.129 V/m: Power Drift = 0,00 dB

Peak SAR (extrupoluted) = 3.474 mW/g

SAR(I g) = 2,35 mW/g: SAR(10 g) = 1.54 mW/g

Maximum value of SAR (mcasured) = 2.73 mW/g

2.40

480

1.20

9,50

12,00

0dB =273 mW/g=872dB mW/g

Cedificate No. DB35V2-441 May12 Page5ol 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 16.05.2012
I'est Laboratory: SPEAG., Zurich, Switzerland
DUT: Dipole 835 MHz: Type: D835V2; Serial: D835V2 - SN: 441

Communication System: CW; Frequency: 835 MHz

Medium parameters used: = 835 MHz; o = | mho/m: &, = 54.3: p = 1000 kg/m
Phantom section: Flat Section

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

DASYS52 Configuration:
o«  Probe: ES3IDV3 - SN3205; ConvF(6.02, 6,02, 6.02); Calibrated: 30.12.2011;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated:; 04.07,201 |
*  Phantom: Flamt Phantom 4.9L; Type: QDOOOP49AA: Scrial: 100]

» DASYS5252.8.1(838); SEMCAD X 14.6.5(6469)

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

Reference Vilue = 55,054 V/im; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 3.533 mWig

SAR(1 g) = 244 mW/g; SAR(10 g) = L6 mW/g

Maximum value of SAR (measured) = 2.82 mW/g

2,80

0dB =282 mWig =900 dB mW/g

Cerdicate No: DBASV2-441 May12 Page 70l B
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Impedance Measurement Plot for Body TSL
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Report No.: ~ HCTA1305FS01 FCCID:  A3LGTS3333 Date of Issue: May 14, 2013

Calibration Laboratory of AT, NS e Schwalzarischer Kallbrierdiunst
Schmid & Partner . % i \ Servion wutese o' Malonnage

Engineering AG g 3 ) Servizio svirroro di tarsturs
Zeughausstrasee 43, 8004 Zurioh, Bwitzerand : :

Accrodited Dy iTw Swhis Acredaton Seevics (HAS) Accreditation Ne.: SCS 108
The Swiss Accraditation Service ia one of the signatories o the EA
Muttilateral Agreement for the recognition of calibration cenificates

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 1528-2003, “IEEE Recommended Practice for Detarmining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measureament 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 Davices 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 detalls are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicatad.

* Antenna Parametlers with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the canter marking of the flat phantom section, with the arms orlented
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 s 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.
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
connactor,

« SAR for nominal TSL parameters: The measured TSL parameters are used 1o 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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Report No.: HCTA1305FS01 FCC ID: A3LGTS3333 Date of Issue: May 14, 2013
Measurement Conditions
DASY system configuration. &s far as not given on page 1
DASY Version DASYS Vo2 a1
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 1900 MHz + 1 MMz
Head TSL parameters
The lollowing parametars and calculations were applled
Temperature Permittivity Conductivity
Nominal Head TSL parametors 20°C 40.0 1.40 mho/m
Measured Head TSL parameters (220202 °C ¥Ne=6% 1.38 mhoim 2. 6 %
Hoad TSL tomperature change during test <05°C - -
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condition
SAR measured 250 mW input power RGEmMW /g
SAR for nominal Head TSL parametors normalzed 1o TW IR0 MW /g = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measured 250 mW input powor S511mW/ig
SAR Sor nominal Head TSL parametors normakzed o 1W 205 mW /g = 16,5 % (k=2)

HCT CO., LTD.

Body TSL parameters
The lollowing parametoers and caloulaBons were applied
Tempersture Pormittivity Conductivity
Nominal Body TSL parameters 220°C 833 1.52 mho/m
Measured Body TSL parameters (20202)C 52646% 1.52 mhom 26 %
Body TSL temperature change during test <05°C — _—
SAR result with Body TSL
SAR averaged over 1 om” (1 g) of Body TSL Condition
SAR measursd 250 mW input powar 1D0OmW /g

SAR for nominal Body TSL paramebers

normalized 1o 1W

390 mW /g = 17.0 % (k=2)

SAR averaged over 10 cm’ (10 g) of Bady TSL condition
SAR measured 250 mW input powat S530mW/g
SAR for nominal Body TSL pammaters normalized 1o 1W 212mW/ g £ 165 % (k=2)

Centificate No: D1900VESa0032_Jul12
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Appendix

Antenna Parameters with Head TSL

Antenna Parameters with Body TSL

General Antenna Parameters and Desiar

Additional EUT Dats
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DASYS Validation Report for Head TSL
Date: 20.07 2012
l'est Laboratory: SPEAG. Zurich, Switzerland

DUT: Dipole 1900 MHz: Type: DI900V2; Serial: D1900V2 - SN: 54032

Commumcation System: CW; Frequency: 190 MHz

Mediom parmmeters used: £= 1900 MHz; o = 1.38 mho/m; g, = 39.9; p= 1000 ke/in
Phantom section; Flat Section

Measurement Standerd: DASY S (IEEEAEC/ANST C63.19-2007)

DASYS2 Configurstion
e Probe: ESIDV3 - SN320S; ConvFi(5.01, 5.01, 5.01); Calibrated: 30.12.2011;
o  Sensor-Surface: 3mm (Mechantcal Surface Detection)
¢ Electromics: DAE4 Sn601; Calibrated: 27.06,2012
e Phantom: Fla Phantom 5.0 (from) Fype: QDOOOPSOAA; Senal: 1001

o DASYS2528.1(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=3mm, dy=Smm, dz=3mm
Reference Value = 96.864 V/im: Power Daft = 0.03 dB

Peak SAR (extrupolated) 200 mW/ig
SAR(] g) = 9.68 mW/g: SAR(10 g) =5.11 mW/g
Muximum value of SAR (measured) = 12.1 mW/g
w3y
;ﬂ
|
o- 108
»
s
an
thim -
OdB = 121 mW/g =21.66 dB mW/g
Cortificate No: D1900VR54032 hn2 Page 5ot B
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Impedance Measuremen! Plot for Head TSL
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Report No.: HCTA1305FS01

FCC ID:

A3LGTS3333 Date of Issue:

May 14, 2013

DASYS Validation Report for Body TSL

I'est Labomtory: SPEAG

Zunich

SWitze

Dute

rland

DUT: Dipole 1900 MEz; Type: DI1990OVZ; Serial: D1900V2 - SN: 54032

Communi

CW
Medium parmeoters usexd: |

anon System Frequency

1900 MHz

Phantom section: Flut Section

1900 MHz

o= 1.52 mho/m; g = 52.6; p = 1000 k/m

Mecasurement Standard: DASYS (IEEEAEC/ANSI C63.19-2007)

DASYS2 Configuration
« Probe: ES3DV]
o Sensor-Surfact
o EBlectronx
o  Phantom: Flat Phamtom S

o DASYS2528.1(838); SEM(

SN3205: CanvF(

DAEA4 Sn601; Calibrated: 27

162 4.62, 4.62); Calibrated: 30,12.201 1

Sm (Mechanical Surface Dessection)

06,2012

0 (back);, Type: QDUOOPSOAA; Sertal: 1002

AD X 14.6.5(646)

20,07 2017

Dipaole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:

Measurement grid: dx=Smm. dy=5mm, de=5mm

Reference Valoe = 95.470 Vim

Peak SAR (extrupolnted) = 17,332 mW/y

Power Dr

ift =-0,00dB

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

Maximum v

plue of SAR (measured) =

eom

fhim

0dB =12

Certficate No: D1900V2-50052 Jul

12.6 mW IS

6 mW/g =22 01 dB mW/e
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