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[l Verification Data (835 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 221 7T
Test Date: Jan. 14, 2015

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:490

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

Medium parameters used: f = 835 MHz; g = 0.915 mho/m; ¢, = 41.9; 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: ET3DV6 - SN1630; ConvF(6.67, 6.67, 6.67); Calibrated: 2014-04-21
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn911; Calibrated: 2014-02-25

- Phantom: SAM 1800/1900 MHz; Type: SAM

Verification 835MHz/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.02 mW/g

Verification 835MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 33.8 V/m; Power Drift = 0.005 dB

Peak SAR (extrapolated) = 1.46 W/kg

SAR(1 g) = 0.935 mW/g; SAR(10 g) = 0.596 mW/g

Maximum value of SAR (measured) = 1.01 mW/g

dbB
0.000

-2.22
-4.44
-b.6b
-8.88
-11.1

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

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 2307T
Test Date: Jan. 15, 2015

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:490

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

Medium parameters used: f = 835 MHz; g = 0.985 mho/m; ¢, = 56.8; 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 - SN3863; ConvF(9.43, 9.43, 9.43); Calibrated: 2014-07-24
- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1225; Calibrated: 2014-03-24

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

Verification 835 MHz/Area Scan (111x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.05 mW/g

Verification 835 MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 32.6 VV/m; Power Drift = -0.006 dB

Peak SAR (extrapolated) = 1.45 W/kg

SAR(1 g) = 0.967 mW/g; SAR(10 g) = 0.630 mW/g

Maximum value of SAR (measured) = 1.04 mW/g

dbB
0.000

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

0 dB = 1.04mW/g
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[ Verification Data (1 800 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 229 T
Test Date: Jan. 19, 2015

DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN:2d006

Communication System: CW; Frequency: 1800 MHz;Duty Cycle: 1:1

Medium parameters used: f = 1800 MHz; o = 1.4 mho/m; ¢, = 40.1; 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 - SN3863; ConvF(8.38, 8.38, 8.38); Calibrated: 2014-07-24
- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1225; Calibrated: 2014-03-24

- Phantom: SAM 1800/1900 MHz; Type: SAM

Dipole 1800MHz Verification/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 4.33 mW/g

Dipole 1800MHz Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 54.0 V/m; Power Drift =-0.013 dB

Peak SAR (extrapolated) = 7.08 W/kg

SAR(1 g) = 3.68 mW/g; SAR(10 g) = 1.87 mW/g

Maximum value of SAR (measured) = 4.02 mW/g

dbB
0.000

-3.96
-7.92
-11.9
-15.8
-19.8

0 dB = 4.02mW/g
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B \erification Data (1 800 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 229 T
Test Date: Jan. 19, 2015

DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN:2d006

Communication System: CW; Frequency: 1800 MHz;Duty Cycle: 1:1

Medium parameters used: f = 1800 MHz; ¢ = 1.51 mho/m; ¢, = 55.1; 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 - SN3903; ConvF(8.02, 8.02, 8.02); Calibrated: 2014-08-28
- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn652; Calibrated: 2014-03-26

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

Verification 1800 MHz/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 4.82 mW/g

Verification 1800 MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 53.8 V/m; Power Drift = -0.007 dB

Peak SAR (extrapolated) = 7.20 W/kg

SAR(1 g) =4 mWI/g; SAR(10 g) = 2.11 mW/g

Maximum value of SAR (measured) = 4.38 mW/g

dB
0.000

-3.60
-1.20
-10.8
-14.4
-18.0

0 dB = 4.38mW/g
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[l Verification Data (1 900 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 229 T
Test Date: Jan. 16, 2015

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d061

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

Medium parameters used: f = 1900 MHz; ¢ = 1.43 mho/m; ¢, = 38.9; 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 - SN3863; ConvF(8.02, 8.02, 8.02); Calibrated: 2014-07-24
- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1225; Calibrated: 2014-03-24

- Phantom: SAM 1800/1900 MHz; Type: SAM

Dipole 1900MHz Verification/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 4.50 mW/g

Dipole 1900MHz Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 54.6 VV/m; Power Drift = -0.001 dB

Peak SAR (extrapolated) = 7.42 W/kg

SAR(1 g) = 3.85 mW/g; SAR(10 g) = 1.96 mW/g

Maximum value of SAR (measured) = 4.25 mW/g

dbB
0.000

-3.96
-7.92
-11.9
-15.8
-19.8

0 dB = 4.25mW/g
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Il Verification Data (1 900 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 229 T
Test Date: Jan. 16, 2015

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d061

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

Medium parameters used: f = 1900 MHz; ¢ = 1.55 mho/m; €, = 54; 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 - SN3863; ConvF(7.36, 7.36, 7.36); Calibrated: 2014-07-24
- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1225; Calibrated: 2014-03-24

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

Verification 1900 MHz/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 6.17 mW/g

Verification 1900 MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 41.3 V/m; Power Drift = -0.063 dB

Peak SAR (extrapolated) = 8.38 W/kg

SAR(1 g) =4.13 mW/g; SAR(10 g) = 1.96 mW/g

Maximum value of SAR (measured) = 4.67 mW/g

dB
0.000

-3.68
-7.36
-11.0
-14.7
-18.4

0 dB =4.67TmW/g
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[l Verification Data (1 900 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 218 T
Test Date: Jan. 23, 2015

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d061

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

Medium parameters used: f = 1900 MHz; ¢ = 1.43 mho/m; ¢, = 38.9; 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(8.11, 8.11, 8.11); Calibrated: 2014-08-28
- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn652; Calibrated: 2014-03-26

- Phantom: 1800/1900 Phantom; Type: SAM

Dipole 1900MHz Verification/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 4.67 mW/g

Dipole 1900MHz Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 55.1 V/m; Power Drift = 0.110 dB

Peak SAR (extrapolated) = 6.68 W/kg

SAR(1 g) = 4.03 mW/g; SAR(10 g) = 2.35 mW/g

Maximum value of SAR (measured) = 4.41 mW/g

dbB
0.000

-2.78
-h.hb
-8.34
-11.1
-13.9

0dB=4.41mW/g
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Il Verification Data (1 900 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 218 T
Test Date: Jan. 23, 2015

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d061

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

Medium parameters used: f = 1900 MHz; ¢ = 1.55 mho/m; €, = 54; 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 - SN3903; ConvF(7.72, 7.72, 7.72); Calibrated: 2014-08-28
- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn652; Calibrated: 2014-03-26

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

Verification1900 MHz/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 4.57 mW/g

Verification1900 MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 51.8 V/m; Power Drift = 0.006 dB

Peak SAR (extrapolated) = 6.92 W/kg

SAR(1 g) = 3.84 mW/g; SAR(10 g) = 2.02 mWI/g

Maximum value of SAR (measured) = 4.21 mW/g

dB
0.000

-3.60
-1.20
-10.8
-14.4
-18.0

0dB=4.21mW/g
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B Verification Data (2 450 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 212 7T

Test Date: Jan. 20, 2015

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; ¢ = 1.83 mho/m; ¢, = 37.7; 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 - SN3863; ConvF(7.15, 7.15, 7.15); Calibrated: 2014-07-24
- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1225; Calibrated: 2014-03-24

- Phantom: 835/900 Phamtom ; Type: SAM

Verification 2450MHz/Area Scan (81x81x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 8.55 mW/g

Verification 2450MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 56.4 VV/m; Power Drift = -0.031 dB

Peak SAR (extrapolated) = 12.3 W/kg

SAR(1 g) = 5.2 mW/g; SAR(10 g) = 2.26 mW/g

Maximum value of SAR (measured) = 8.33 mW/g

dB
0.000

-5.38
-10.8
-16.1
-21.5
-26.9

0 dB = 8.33mW/g
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[l Verification Data (2 450 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 212 7T

Test Date: Jan. 20, 2015

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; ¢ = 1.98 mho/m; €, = 52.9; 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 - SN3863; ConvF(6.97, 6.97, 6.97); Calibrated: 2014-07-24
- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1225; Calibrated: 2014-03-24

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

Verification 2450MHz/Area Scan (81x81x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 8.46 mW/g

Verification 2450MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 47.9 V/m; Power Drift = -0.084 dB

Peak SAR (extrapolated) = 11.7 W/kg

SAR(1 g) = 5.26 mW/g; SAR(10 g) = 2.34 mWI/g

Maximum value of SAR (measured) = 8.33 mW/g

dB
0.000

-4.90
-9.80
-14.7
-19.6
-24.5

0 dB = 8.33mW/g
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B Verification Data (2 600 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 211T

Test Date: Jan. 22, 2015

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1015

Communication System: CW; Frequency: 2600 MHz;Duty Cycle: 1:1

Medium parameters used: f = 2600 MHz; ¢ = 2.03 mho/m; ¢, = 38.6; 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 - SN3863; ConvF(7.05, 7.05, 7.05); Calibrated: 2014-07-24
- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1225; Calibrated: 2014-03-24

- Phantom: 835/900 Phamtom ; Type: SAM

Verification 2600MHz/Area Scan (81x81x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 9.47 mW/g

Verification 2600MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 56.9 V/m; Power Drift = -0.052 dB

Peak SAR (extrapolated) = 13.3 W/kg

SAR(1 g) =5.75 mW/g; SAR(10 g) = 2.51 mWI/g

Maximum value of SAR (measured) = 9.26 mW/g

dB
0.000

-h.24
-10.5
-15.7
-21.0
-26.2

0 dB =9.26mW/g
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[l Verification Data (2 600 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 2117T

Test Date: Jan. 22, 2015

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1015

Communication System: CW; Frequency: 2600 MHz;Duty Cycle: 1:1

Medium parameters used: f = 2600 MHz; ¢ = 2.19 mho/m; €, = 54.3; 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 - SN3863; ConvF(6.87, 6.87, 6.87); Calibrated: 2014-07-24
- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1225; Calibrated: 2014-03-24

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

Verification 2600MHz/Area Scan (81x81x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 9.05 mW/g

Verification 2600MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 47.4 VV/m; Power Drift = -0.133 dB

Peak SAR (extrapolated) = 12.6 W/kg

SAR(1 g) = 5.65 mW/g; SAR(10 g) = 2.51 mWI/g

Maximum value of SAR (measured) = 8.97 mW/g

dB
0.000

-4.84
-9.68
-14.5
-19.4
-24.2

0 dB =8.97mW/g
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Attachment 3. — Probe Calibration Data
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Glossary:

TSL tissue simulating kquid

NORMxy.z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y.z

DceP diode compression point

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

ABCD modulation dependant linearization parameters

Paolarization ¢ p ratation arsund probe axis

Polarization 5 & rotation around an axis that is in the plane normal to probe axis {(at measurement center),
Le., 3 =0 s normal o probe axis

Connecior Angle information used in DASY system to align probe sansor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

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

b IEC B2208-1, "Procedure o measure the Specific Absarption 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:

»  NORMx Y.z Assessed for E-field polarization & = 0 (F < 900 MHz in TEM-cell; f = 1800 MHz: R22 waveguide).
MNORMx y,.z are only intermediate values, Le., the uncerlainties of NORMyx,y.z does not affect the E*-fleld
uncertainty inside TSL (see below ComvF),

«  NORM(x y.z = NORMx.y z * frequency_response (see Frequency Response Chart). This linearization is
implemanted in DASY4 software versions later than 4.2, The uncertainty of the frequency responsa is included
in the stated uncertainty of ConvF.

«  DCPxy.r DCP are numerical linearzation 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 s the Peak to Average Ratio that is nol calibrated but determined based on the signal
characteristics

o Axyz Bayzr Cxyr Deyz VRxyr A B, C, Dare numerical linearization parameters assessed based an
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nar
media. VR Is the maximum calibration range exprassed in RMS voltage across the diode.

» ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f = B00 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz, The same setups are used for assessment of the parameters appled for
boundary compensation (alpha, depth) of which typical uncertainty values are given. Thesa parametars are
used in DASY4 =oftware 1o improve probe accuracy close o the boundary, The sensitivity in TSL corresponds
to NORMx,y.z * ConvF whereby the uncerainty correspands to that given for ConvF, A frequency dependent
ConvF s used In DASY version 4.4 and higher which allows exiending the validity from £ 50 MHz to + 100
MHz,

= Sphencal isatropy (30 devialion from (sofropy): in a field of low gradients realized using a fiat phantom
exposed by a patch antenna.

+ Sonsor Offsel: The sensor offset cormesponas to the offset of vinual measurement center from the probe tip
(on probe axis). No tolerance required.

« Conneclor Angle: The angle ks assessad using tha infarmation gained by determining the NORMY (no
uncertainty required),
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FCCID: ZNFH340F Issue Date: Feb. 06, 2015
ET30VE- SM:1630 April 21, 2014
DASY/EASY - Parameters of Probe: ET3DV6 - SN:1630
Basic Calibration Parameters
[ Sensor & Sensar ¥ Sensor Z Unc (k=2)
| Nerm {uvivim)' ) 1,78 1.61 162 +10,1 %
| DCP (my™ 892 101.0 98.5
Modulation Calibration Parameters

uio Communication System Name A B [+ [+ VR Unc"
db dBy v 4B i k=2
o cw x 0.0 [T 1.0 000 | 2523 | #35%
¥ [T 0.0 1.0 2523
z 00 0.0 1.0 2461

The reported uncerainty 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%.

* Tha uncestainbes of Moo Y 2 da nol alfect the E'-fSield uncertainty inside TEL {see Poges 5 and )

" Numesical kneasization parameier uncenainty nal requined

* Uncanaingy is determined using the max. devealion from finess responas appling rectanguir deirbution and in ekpesssed for the squane of the

fizld wanlue
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FCC ID: ZNFH340F Issue Date: Feb. 06, 2015

ET3DVE- SM:1630 April 21, 2014

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1630

Calibration Parameter Determined in Head Tissue Simulating Media

|_1{MHz)© paﬁm:r' cmrﬂuﬂf;w v ConvF X | ConvFY | ConvFZ | Alpha® ] [rmp:'}‘ 5?-?:_
835 41.5 .50 B.67 6.67 BE7T | 080 | 143 | :120%
00 | 415 0.97 £.58 £.59 658 | 067 | 120 | $120%
1450 40.5 1.20 5.65 565 555 045 | 287 | £120%
1750 40.1 137 537 | sar 537 0.71 222 | £120%
1900 400 1.40 517 5.17 517 080 | 202 | £120%
1850 40.0 1.40 5.01 501 5.01 0.80 1.85 +120%
2450 39.2 1.80 4.57 4.57 4.57 0.80 164 | +120%

© Fraquency vakdity of £ 100 MHz onily applies for CASY vt 4 and highes (see Page 7). alse @ is rasiricied o = 50 Mz The uncestamty & e RSS
leewmmqﬂmmn frequency and the uncerainty for the indicaled requency bind

Al fequencies below 3 GHz, the validity of Essue paremetenm (o and o} con ba relaxed 1o + 10% ¥ iquid compensation formuda & appied o
measured SAR values. At kequancies above 3 GHz, the validily of tissuse paramebers (e and o) is restricled 1o & 5%, The uncertainty i the RSS of
ihe ComF uncetaingy lof indicated targol Bssue pararmelern
" Alpha/Depth are determingd during calbration. SPEAG warrants that the remaining deviation dus o the boundary effect afler compansation &
iy hss than & 15 for Mrequencees balow 3 GHz and below « 2% for requencies between 3-5 GHz at any dstance toeger than hadf the probe tip
digamates frcim ihe boundary
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FCC ID: ZNFH340F Issue Date: Feb. 06, 2015
ET30VE— SN 16830 Apdil 21, 2014
DASY/EASY - Parameters of Probe: ET3DV6 - SN:1630
Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity h™ Unct.
1(MHz}® | Pormittivity" {Sim) " ConvF X !-::munr ConvF 2 | Alpha® mp l (k=2)
B35 55.2 0.87 6.59 B.59 6.59 0.80 1.32 £ 12.0 %
1750 53.4 1.49 493 4.93 483 0.80 2.40 +120%
1900 53.3 1.52 473 | 4713 | 473 | 080 | 235 | +120%
2450 527 1.85 4.28 426 4.28 0.63 1.14 +12.0%
® Frequency validity of ¢ 100 MH, for DASY v, L
EH'II'I: : .m;’Im;n':?rmum“w‘m?r:‘rq;%u:ﬂﬁqﬂi.mnmmm@htmm The uncansrdy is the RSS
JWM!&H& ll'l!'l_'ﬂd‘rﬂI:ﬁsw:twmuItﬂdimﬂmﬂm11ﬂﬁlrlwmmiwlv
BELED wakies. requsncies Bk tha of £ L
Ehﬂ morlruc:'ladmgulmuupsa -.rlucl-t-p tasue pammetns (¢ and of 8 resbicked o & 8%, Ther uncestainty is the RSS of
AlphaTepth are delermined during calibration. SPEAG warrants Ehat thr remaening dessation due to e boundary effec) after companaation is
abways lass than £ 1% for bolow 3 GHz and
“m1m|mmmﬂm ' bedow 4 2% for frequencies between 3-8 GHr al any datance karger than hall the probs i
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FCCID: ZNFH340F Issue Date: Feb. 06, 2015

ETIDVE- 5N: 1830 Apal 21, 2014

Frequency response (normalized)

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

R L e S e T T S SR S N
0 500 1000 1500 2000 2500 3000

= w

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

Certificate No: ET3-1630_Apri4 Page Tof 11

Report No.
HCT-A-1502-F003-1

HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811
TEL: +82 31 645 6300 FAX: +82 31 645 6401

113 of 180



FCC ID: ZNFH340F Issue Date: Feb. 06, 2015

ET30VE- SN: 1630 April 21, 2014

Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM =1800 MHz,R22
" ; A he ma J1n'u| i " - N TR t:.'nu
L] > L] - 5 e 3 &
Tot X ) F 4 Tat x ¥ Fd

[

F
{
g |
o : |
-E" ""“]!I_I-'—'lfft" TR PR N T T - O R S S L T
= 4
[
f

i ! i 44 o & 1 1. 1 . 4 3 1 J O T L T S S S |

100 £0 o 50 100 L]
Ral [

!I:;EHU Fnl'lT-n’l.l 1ﬁ|f:‘dlnl: ?‘_’pli;.dh.r

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

||u:|
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Cedificate No: ET3-1830_Aprid

Report No.
HCT-A-1502-F003-1

Input Signal [uv]

Dynamic Range f(SARga4)
(TEM cell , fos= 1900 MHz)

Agpril 21, 2014
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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FCCID: ZNFH340F Issue Date: Feb. 06, 2015
ET3DVE=- SN: 1630 Apnl 21, 2014
Conversion Factor Assessment
f= B35 MHz.WGLS RO (H_convF) = 1750 MHz WGLS R22 (H_conyF)
“. »E
£ |
i 1.
E] i |
L1 - ey > i 3 bk ' Lia
L] is E ‘I-.:‘ £ -l - » L " . fnl n » " L
i . S 2.
Deviation from Isotropy in Liquid
Error (g, 3), f = 900 MHz
¢ 08 08 04 H2 00 02 04 06 OB 1.0
Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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ZNFH340F

Issue Date: Feb. 06, 2015

Report No.

HCT-A-1502-F003-1 TEL: +82 31 6456300 FAX: +82 31 645 6401

ET3DVE= SN 1630

April 21, 2014

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1630

Other Probe Parameters

f.erﬂor Arrangement Trangular
Connector Angle () 543
Machanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Proba Overall Langth 337 mm

_ Probe Body Diametar 10 mm
Tip Length 10 mm
Tip Diameter 6.8 mm
Probe Tip to Sensor X Calibration Point 27 mm |
Probe Tip lo Sensor Y Calibration Point Z7mm |
Probe Tip to Sensor Z Calibration Point 2.7 mm
Recommended Measurament Distance from Surface 4 mm
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Report No.

Accredded by the Swiss Accreditalion Sarvco (SAS)

Tha Swiss Accreditation Sorvice |s one of the signalories to the EA
Multilataral Agreamant for the recognition of calibration certificates

Calibengion Equipmenl used (MATE orifical for calfration)

This calibration consficate documents the raceabiity to national standards, which resiis the physical units of measurements (S1)
The maasurements and ihe uncerainties wilth confidenca probability s given on the foliowing pages and am pan of the cerificate.

All cafibrations have been conducied in the ciosed inboratony facility, environment lemperature (22 = 3)°C and humadity < 70%.

Primarny Slandands [+ Cal Date (Cortificain Mo} Sehaduled Calibration
Power master E44 198 Gad1293874 O3-Apr-14 {he. 217-01011) Apt-15
Porwest sensor E44 128 MY 1408067 [-Apr-14 (Mo, 2970101 1) Ap-15
Raf 3 o8 An SH: 55054 (3c) 03-Apr-14 {No. 217-01915) Apt 15
Ralamnce 20 4B Alvenunsor SH. S527T (20u) 03-Apr-14 (Ne. 217-01918) Apr-1%
. Raforencs 30 dB Alksraisior SM: 55120 (M) 03-Apr-14 (Ne. 217-01520) Api-15
Rafararce Probe ES3002 SN: 3013 30-Dec-13 (Mo ES3-3013_Dec13) Doc-14
OAE4 GM: 660 13-Dec-13 {No. DAES-050 Dectd) Diec-14
Secondary Siandards E‘ Check Clate !In E Schaduted Check
| RF genarador HP BE4EC UIS3EEUNTTO0 4-Aug-80 (in house check Apr-13) In house check: Ape-18
Analyrer HP BTS3E LSITID0NES 18-Oct-01 (in house check Cict-13) In heouse ehack: Ool-14
Funchian
Calibrated by b
Approved by

This caltwation certfcain shall nod be reprod

d exsep in hull wishoul writhen approval ol the labonafony
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FCCID: ZNFH340F Issue Date: Feb. 06, 2015

Calibration Laboratory of § Schwsizerischor Kalibriordionst

Schmid & Partner ¢ Service suisse détalonnage
Engineering AG g Servizio svizzoro di taratura

Zeughausstrasss 43, B004 Zurich, Switter|smnd Swiss Callbration Service

Aceredilad by the Swiss Accroditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA

Multilwiers! Agrosment for the recogniticn of calibration cenlificates

Glossary:

TSL tissue simulating liquid

MORMx, vz sensitivity in free space

ConvF sansitivity in TSL /| NORMx vz

pDceP diode compression point

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

A.B.C.D modulation depandant linearization parameters

Polarization ¢ ip rotation around probe axis

Polarization 3 # rotation arcund an axis that is in the plane normal to probe axis (at measurement center),

Le., & =0 is normal to probe axis

Caonnector Angle irfarmation used in DASY system to align probe sensor X to the mbot coordinate system

Calibration is Performed According to the Following Standards:

a) |EEE Sid 1528-2013, "IEEE Recommaended Practice for Determining the Peak Spatial-Averaged Spacific
Absorption Rale (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques®, June 2013

b) IEC 62208-1, “Procedurs 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

Methods Applied and Interpretation of Parameters:

«  NORMx .z Assessed for E-field polarization & = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide)
NORMDx.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 .2z = NORMx.y.z * frequency_response (see Frequency Response Chart). This linearization s
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequancy response is included
in the stated uncerainty of ConvF.

+  DCPxy.z: DCP are numertcal inearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

s« PAR: PAR is the Peak o Average Ratio that is not calibrated but determined based on the signal
characteristics

o Axy.z Bryz Cryz Dxyz VAxy.z A B, C, O are numerical linearization paramaters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nar
media, VIR is the maximum calibration range expressed in RMS voltage across the diode.

« ConvE and Boundary Effect Pararneters: Assessad in flat phantom using E-field (or Temperature Transfer
Standard for { < B00 MHz) and inside waveguide using analytical field distributions based on power
measurements for f = 800 MHz. The same selups are used for assessment of the paramaeters applied for
boundary compensalion (alpha, depth) of which typical uncertainly values are given, These parameters ang
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivily in TSL comesponds
o NORMx,y.z * ConvF whereby the uncertainty comesponds to that given for ConvF, A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from 4 50 MHz to £ 100
MHz

«  Sphedical isofropy (30 deviation from isofropy): in a field of low gradients realized using a flat phantom
exposed by a palch antenna.

« Sensor Offsel: The sensor offset cormesponds Lo the offset of virlual measurement center from the probe tip
{on probe axis). Mo folerance required

« Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncartainty required),
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FCC ID: ZNFH340F Issue Date: Feb. 06, 2015

EX3DVa— SN 3863 July 24, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Basic Calibration Parameters -

Sensor X | Sonsor Y Sensor Z Unec (k=2)

Norm (EVIWim) ) 0.37 0.35 0.45 £ 10.1%
DCP (mv]” 99.8 8.7 100.6

Modulation Calibration Parameters
uiD Cemmunication System Name A B c D VR Unc™ |

dB dBv v dB m {k=2)
o oW "% | oo 0o 10 | 000 | 1330 | 325%
| ¥ 0.0 0.0 1.0 1313

| l Z 0.0 0.0 1.0 1498
The reported uncerainty 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 uncestainges of Normil Y 2 do not afect the E™-field uncertainty inaide TSL {see Pages 5 ond 5)

" pumeicsl nnarization parmmeber uhcedtainty nol requined

¥ Uncermrty s determined wsing e max, deviation from linear rsponse apphing reciangular dsiribution and is expressed for e sguire of the

fiold value
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FCCID: ZNFH340F Issue Date: Feb. 06, 2015
EX3DVa- 5N.3863 July 24, 2014
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863
Calibration Parameter Determined in Head Tissue Simulating Media
Ralative Conductivity Dapth Unct.
[({MHz}® | Permittivity” | (Sim)" ConvFX | ConvFY | ConvFZ | Alpha® | (mm) |  (k=2)
B35 41.5 0.90 9.50 0.50 .50 0.80 0.50 +12.0%
800 415 0.87 a1 9.21 9.21 0.59 0.7 +12.0 %
1450 405 1.20 B.50 B.50 8.50 0.66 0.85 +120%
1750 401 1.37 B8.38 B.38 8,38 0.75 0.58 +120%
1800 40,0 1.40 B.02 8.02 B.02 0.78 059 +12.0 %
1850 40.0 1.40 7.7 7.1 [t s 0.56 0.70 +12.0 %
2300 385 1.67 748 TA8 748 0.54 0.e9 +12.0 %
2450 392 1.80 7.15 7.15 7.15 0.70 0.59 +12.0%
2600 38.0 1.86 7.05 7.05 7.05 0.50 0.74 +12.0%
5200 36.0 4.66 4.08 4.98 4.98 0.40 1.80 £13.1%
5300 359 4.78 4,77 477 477 0.40 1.80 +13.1%
5500 356 4,96 4.76 4.76 4,76 0,40 1.80 £13.1 %
SB00 355 507 458 4.58 4.58 0.40 1.80 131 %
5800 35.3 527 455 455 4.55 0.45 1.80 +131 %
© Fraguency validity above 300 MHz of = 100 MHz only applies for DASY v4.4 and higher (soe Page 2), elss & is resiricted 19 £ 50 MHz, The
uncartainty s he RSS ol the Cored uncertanty at calbration frequency and the uncenainty for the indcaled freguency Dand. Freguency valdily
Below 300 MHz is = 10, 25, 40, 50 and 70 MHz for CorvF sasesaments af 30, 64, 128, 150 and 220 MMz mespectively. Above 5 GHz frequency
waabdity can be exdended to = 110 MHz
" Al froquencies below 3 GHe, the validity of issus parameters (c and o) can te reloxed to £ 10% if bquid compensation farmita i apeied to
massued SAR values, Al frequencies above 3 GHz, the validity of tsue paamolens (= and o) B restricied 1o £ 5%, The uncestainty s Tha RES of
the ConvF uncestainty for intcated taget issus paramebers.
® are debermined during calibration. SPEAG warrants that the remaining deviation due (o the boundary effec! afler compenkatan =
abvinys bess than & 1% for frequencies beiow 3 GHE and boiow = 2% fof ireguencies between 3-6 GHz st any dstancn karges than hall the probe lip
diggmatar from ihe boundary,
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FCCID: ZNFH340F Issue Date: Feb. 06, 2015

EX3DVA- SN.3863 July 24, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Calibration Parameter Determined in Body Tissue Simulating Media

f (MHz) © [ nmtr' cﬂ?mﬁ'm ConvF X | ConvEY | ConvFZ | Alpha® u[:rn:ﬂ_“- 'ﬂ-lln:ﬂt
835 55.2 097 9.43 9.43 9.43 0.80 061 | +120%
1750 534 1.49 7.80 7.80 7.80 0.52 D75 | £120%

| 1000 53.3 1.52 7.36 7.36 7.36 026 | 118 | £120%
| 2450 52.7 1.95 697 | 697 | 697 080 | 050 | +120%
2600 525 2186 6.87 8.87 6.87 0.63 050 | £120%
5200 40.0 5.30 4.50 450 4.50 0.40 190 | £13.1%
5300 484 5.42 4.27 4.27 427 0.40 190 | +131%
5500 48,6 5.65 4.01 4.01 4.01 045 190 | +131%
5600 48.5 f 5.77 3.83 3.83 383 0.45 180 | #1311 %
5800 48.2 goo | 407 4.07 4,07 050 | 180 | £131%

“memrmmw=u=tmu|-umﬂy-ppum|mmsww4mhwzmpmneuunmiannzsnm The
uncansinty iu the RESS af the ConvF uncertainty al calbration frequency and tha uncertainty far the indicabed frequency band. Froquency validy
Below 300 MHz 5 ¢ 10, 25, 40, 50 and 70 MHz for ConvF pssessments af 30, B4, 178, 150 and 220 MHz respectively. Above 5 GHz frequency
walidity can be extonded bo = 110 MHE

¥ Ay freqiesncees balow 3 GHz, the valicity of tissue paramaters (¢ and o) can be relaued 10 £ 0% o hguéd compensabion lormala i applied 1o
maasured SAR values. Al fneguancies above 3 GHE, the validity of lisswe parameters (c and al ts restricied to = 5%, The uncedtainty i e RS5 of
the ComF uncaripnty for inchicatnd targel issue paramelsrs

% aiphaDepih aee delermined during calbration. SPEAG wirrams that 1he remasning deviation dua 1o the boundary efiect after compengation is
whwarys less than £ 1% for frequencies bedow 3 GHz and below + 2% for froquencies between 3-8 GHz at any distance [arger than hall the probe i

diamapder from fhe boundary
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FCCID: ZNFH340F Issue Date: Feb. 06, 2015
EX30V4- SN:3863 July 24, 2014
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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EX30V4- SH 3063 July 24, 2014

Receiving Pattern (¢), 9 = 0°

=600 MHz. TEM f=1800 MHz R22
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Uncertainty of Axial Isotropy Assessmant: & 0.5% (k=2)
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Dynamic Range f(SAR}c.4)
(TEM cell , forw= 1900 MHz)
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Uncartainty of Linearity Assessment: £ 0,6% (k=2)
Carificate No: EX3-3883_Jul14 Page 8 of 11
Report No HCT CO., LTD.
P ' 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 126 of 180

HCT-A-1502-F003-1

TEL: +82 31 6456300 FAX: +82 31 645 6401



HCT

T
FCC ID: ZNFH340F Issue Date: Feb. 06, 2015
EX3DV4- SN-3663 July 24, 2014
Conversion Factor Assessment
=835 MHz, WGLS RS (H_comnF) 1= 1800 MHZ WGLS R22 (H_comF)
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Deviation from Isotropy in Liquid
Error (§, 8), f= 900 MHz
-i0 -08 -06 <04 02 00O 0z D4 o6 08 1.0
Uncertainty of Spherical lsotropy Assessment: £ 2.6% (k=2)
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FCC ID: ZNFH340F Issue Date: Feb. 06, 2015

EX3DV4- SN:3863 July 24, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Other Probe Parametars

Sensar Arrangement Triangul_.aLI
Connector .f;.ngla { ) ?1
| Mecharical Surlace Detection Mode anabled
Optical Surface Detection Modn d._ls.ahled
Probe Overall Langlh 33T mm
Probe Body Diameter | 10 mm
Tip Length 8 mm
Tip Diamater : 2.5 mm
Probe Tip to Sensor X Calibration Point 1T mm
Probe Tip 1o Sensor Y Calibration Point 1 mim
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distanca from Surface 1.4 mm
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Calibration Laboratory of e, Eihwkshahar Kalibek
Schmid & Partner %‘E G Service sulsse détalonnage
Engineering AG T = g Servizio svizzoro di taratura
Zoughausstrasse &, 8004 Zurich, Switzerland and Swiss Callbration Service
Accredited by the Swiss Accroditation Service [SAS) Accreditation No.: SCS 108
The Swits Accroditation Service |s cne of the signatories 1o the EA
Mubtilateral Agreoment for the recognition of calibration cerificates
client  HCT & Centificate No: EX3-3803_Aug14
[CALIBRATION CERTIFICATE
———— —_ —————
Object EX30V4 - SN:3903
Cailibyration procedise(s] QA CAL-01.v9, QA CAL-14.v4, QA CAL-23.v5, mm-:as,vs
Calibration procedure for dosimetric E-field probes
Coalibration date ‘August 28, 2014

Report No.

This calibrasion certilicabe documants Ihe receatbilty to national standards, which reaiios the prysical wnils of measurernents (51)
Thi mansisrements and the uncertainties with confidence probatbsiity &ie ghen on the following pages and ane part of the cenificate

Al calibrations have been corducied in the cosed laboratory lacilly. erveonment iempenahems [22 & 3)'C and humidity < T0%.

Calation Equipment used (METE crifical for cafibraton)

Essued: August 78, 2014

Thés calibrabon carificale shall nol Be reproduced excopt in full withaut writhen approval of the laboratory

Primary Slandard o | Cal Date (Certificate No.) Schedulad Calbrabion
Power meler E44198 GEL12GIET O3-Apr-14 (Mo, 21T-01511) Apr-15
P sansor E44 124 MY 4 1498087 G3-Ape-14 (No. 7-01811) Ape-15
_Reforonce 3 9B Afenusior Sh: 55054 {3c) O3-Apr-14 (No. 217-01915) Hpr-15
Falsrense 20 ¢ Attorustor S S5ITT (3] 03-Apr-14 (No. 217-01919) Api-15
Riterence J0 0B Aleruator | SN: 55129 (306) 03-Apr-14 (No. 217-01620) Apr-15
Ratarance Probas ES30VE SN: 3013 30-Dac-13 {No. EG3-3013_Dec1d) Dec-14
DAE4 B SN 680 13-Doc-113 {No. DAEA-860_Dect3) Doc-14
Secondary Slandords L] Chack Dipbo (in housa) Sohedubed Check
| RF ganemice HP 88480 LIS 3642001700 4-Auig-00 (In house check Api-13) i house check: Agt-18
| Meatwoek Analyzer HP B7S3E | LIS37300585 18-0ct-D1 {in house check Del-13) In hose check: Oc-14 |
e _
Calibrated by Isran El-Hacug

s OAMW
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FCCID: ZNFH340F Issue Date: Feb. 06, 2015

Calibration Laboratory of A Schwaizerischer Kallbrierdienst

Schmid & Pariner s M 6 g Service suisse dblalonnage
Engineering AG 2 3 g Servio svizzaro df taratura

Zeughausstrasse 43, 8004 Zurich, Switzerand @ﬁ? Swiss Calibration Service

Accrediled by Ihe Swiss Accrectabion Service (SA5) Agcroditation No.: SCS 108

The Swiss Accraditation Service ks one of the signatories to the EA

Multilateral Agreament for the recognition of calibration conificates

Glossary:

TS0 tiesue simulating ligukd

NORMx.y.z sensitivity in free space

ConvF sansitivity in TSL { NORMx,y.z

pcp diode comprassion point

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

ABCD modulation dependent linearization parameters

Polarization ¢ i rotation around probe axis

Polarization 3 § rotation around an axis thal i in the plane normal to probe axis (at measurement center),

ia., 8 =0® normal to probe axis
Connoctor Angle information used in DASY system Lo align probe sensor X 1o the robol coordinate system

Calibration is Performed According to the Following Standards:

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

b} |EC 62202-1, “Procedure lo moasure the Specific Absomtion Rate (SAR) for hand-held devices used in close
praximity o the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
*  NORMx .z Assessed for E-field polarization 8 = 0 (1 < 900 MHz in TEM-call; f > 1800 MHz: R22 waveguide).
NORMy.z are only infermediate values, L8, the uncertainties of NORMx.y.z does not affect the E°-field
uncertainty Inside TSL (see below ConvF).

»  NORM{x.y.z = NORMxy.2 * frequancy_response (see Frequency Response Chart). This ineanzaton is
implamented in DASY4 software versions laler than 4.2, The uncertainty of the Irequency response is included
in the stated uncertainty of ConvF.

s DCPxy.z DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required), DCP does not depend on frequency nor media.

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

«  Axy.z Bryz Cryz Oryz VRey.z A B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency noe
media. VR Is the maximum calibration range expressed in AMS voltage across the diode.

« ConvE and Boundary Effect Paramefers: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f 5 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for | > 800 MHz. The same setups are used for assessmant of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These paramelers are
used In DASY4 software to improve probe accuracy close o the boundary. The sensitivity in TSL COMBsponds
to NORMyx,y,z * ConvF whareby ihe uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF s used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to + 100
MHz.

»  Sphedical isotropy (30 deviation from isofrapy); in a feld of low gradients realized using a flal phantom
exposed by a patch antenna.

»  Sensor Ofsar The sensor offset corresponds 1o the offset of virual measurement center from the probe tip
{on probe axis). No tolerance required.

»  Connector Angle: The angle is assessed using the information gained by determining tha NORMx (no

uncerainly required).
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Calibrated for DASY/EASY Systems

(Mote: non-compatible with DASY2 systemn!)
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FCCID: ZNFH340F Issue Date: Feb. 06, 2015
EX30V4- SN:3903 August 28, 2014
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903
Basic Calibration Parameters

Sensor X Sensor Y Sansor £ Unc (k=2} |
Norm {pViVimy ) | 0,41 0.36 0.56 £10.1% |
DCP [mv)" | 101.7 103.2 98 1 | |
Modulation Calibration Parameters
uiD Communication System Hama A B c [+ YR Une"
dB | dBviv dB mv (e=2)
o W x| oo o0 | 10 000 | 1252 | =7 %
1 Y 0.0 0.0 1.0 134.1
| 2 0.0 0.0 10 128.7

The reporied 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%.

* Tha unceri@inties of HormX,¥.Z do not affect the E*-fisld uncenainty inaide T5L (see Pages 5 and 6)
.
Numarical

linenrization parsmeies unconainty not required

£ {Ancastainty is dedesmined using the max. deviabion from Enear response apphying reclangular distribution and is expressed for the sguare of tha

faelel varhie

Certfficate Mo EX3-3003_Aug14
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EX30W4- SN.3003 August 28, 2014
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903
Calibration Parameter Determined in Head Tissue Simulating Media
Helative Conductivity Depth” Unct.
f(MHz}® | Pormittivity" iSim)" ConvFX | ConvF¥ | ComvFZ | Alpha® |  (mm) {h=2)
B35 41.5 0.90 10.03 10.03 10.03 0.51 0,79 +12.0%
900 41.5 0.97 9.87 9.87 .87 0.50 0.72 +12.0%
1450 40,5 1.20 B8.69 B.69 B.69 0,27 1.05 +12.0 %
1750 40.1 1.37 B.33 833 B.33 0.55 0.65 =12.0 %
1900 40.0 1.40 B.11 B.11 B.11 0.76 0.56 +12.0%
1950 40.0 1.40 7.83 7.83 T.83 0.80 0.85 +120%
2300 385 1.67 7.70 7.70 7.70 0.53 0.68 +12.0% |
2450 J9.2 1.80 738 7.39 7.39 042 0.77 +12.0%
2600 39.0 186 | 722 7.22 7.22 0.46 0.74 +12.0 %
5200 360 4.66 555 555 5.55 0.30 1.80 +13.1 %
5300 359 4.76 532 532 532 0.30 1.80 +13.1%
5500 356 4.96 5.05 5.05 5.05 0.35 1,80 +131%
5600 35.5 5.07 4.85 4.85 4 85 0.35 1.80 +13.1 %
5800 353 5.27 4.74 4.74 4,74 0.40 1.80 £13.1%
© Eraquency validity abave 300 MHz of & 100 MHz oniy applies for DASY wi 4 and highar (see Page 2), sise I & resincied io £ 50 MHe. The
uncentaingy is the RSS ol the Com® unceriznly al calibration roquancy and (he uncerainty for the indicaled frequency band Frequency validity
Bisicrs 300 MHEZ 18 £ 10, 25, 40, 50 and 70 MHz for ConF assessmants at 30, B4, 128, 150 and 230 MHs fespeciively. Abeve 5 GHz frequancy
waliclity can b saxtended fo £ 110 MHz
¥ Al froquencies below 3 GHz, the validity of S3sue parmmatens (¢ and o) can be relixed o £ 10% if bouid compensation formula s applied to
maasured SAR valses, A frequenciss above 3 GHy, the validity of Bisue parameless (e and a) s restricied 1o £ 5% Tha uncartanty s the RSS of
e CoavF uncestaingy for indicated 1sigel leswee pammaebers
. ae determined during calibration. SPEAG wanants that the remaining deviation dus 10 the boundary elfect afier compansalion is
alwpys bpss than 2 1% fof regusncios below 3 GHz and below = 7% for frequoncies between 3-8 GHz ot sy datance lager than hall the probe tip
dimenter from ther boundary.
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FCCID: ZNFH340F Issue Date: Feb. 06, 2015

EX30V4- 5M:3903 August 28, 2014

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unet.

f(MHz)® | Permittivity” (8/m)" ComvFX | ConvF¥ | ConvFZ | Alpha® |  [mm) [k=2)
B35 55.2 0.97 .78 8.78 9.78 020 | 147 | £120%
1750 534 1.49 B.02 B.02 8.02 042 | 086 | 2120%
1900 53.3 1.52 772 172 772 | 041 | 082 | £120%
2300 52.9 1,81 7.59 750 | 759 | om0 | o060 | 2120%
2450 52.7 1.88 7.29 7.29 729 0.80 0.57 +120%
2600 525 2.16 7.21 7.21 .21 D80 | 050 | £120%
5200 49.0 530 475 | 478 475 | 045 | 190 | +131%
5300 48.9 542 4.53 453 4.53 0.45 1.890 £131%
5500 486 565 415 4.15 415 | 050 | 190 | +131%
5600 48.5 577 4.01 401 4.01 0.50 1.90 +13.1%
5800 48.2 6.00 4.29 4.20 4.29 050 | 190 | 2131%

© Erpauuncy validity atova 300 MHz of £ 100 Miz only apsiies for DASY vi.4 and higher {see Page Z), efsa i i rosincied o £ 50 MHe The
mmmhgHmdhwummnwmmimmwmmnmfm Froquamcy walidity
bl 300 MHz is = 10, 25, 40, 50 and 70 MHz for ConvF assessments st 30, 64, 128, 150 and 220 Mz respeciivaly. Above 5 GHz frequency
validty can ba axtended 10 £ 110 MHz
’ummamk,Lnenl-dn,mmmm{:mdn]mberdn:ndﬂrln‘hﬂlnmmnﬂmlnﬂnﬂnnmdm
meascned SAR values. AL requancies pbove 3 GHz, the validity of tissus parametors (o and o) is reséricted to & 5%. The uncoranty is the RSS of
the CorF unceriainty for indicated 1adpal (asus parEmales:

% Alpha'Depsh ane wd during calration. SPEAG waeronts that this remaining devialicn due 10 the boundary efect afier compensation s
:hmphhH'u:nt'I\infHrmwrnllnum:!Gmmhmrﬁlwh-qmmﬂm}imtatwmwmrﬂﬂmmw
diamator from ihe boundary.

Cartificabe Mo, EX3-3903_Aug14 Page 6of 11
Report No. ‘ ‘ ‘ HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 134 of 180

HCT-A-1502-F003-1 TEL: +82 31 6456300 FAX: +82 31 645 6401



FCCID: ZNFH340F

Issue Date: Feb. 06, 2015
EX3DV4- Sh: 3903 Aupust 28, 2014
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R2Z)
1 5 | — e
E
14-F
= I
o 1
‘s 12+ 1
E P
2 11
2 F -l
g' 1.0 . * = & I
= 09
"
= =
S o8 .
g |
@ E
* o7 |
06
05 B B S | ] ] I i1l
o 500 1000 1500 2000 2500 3000
f MHz]
L * |
TER* | 2ieke]
Uneertainty of Frequency Responsa of E-field: £ 6.3% (k=2)
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FCC ID: ZNFH340F Issue Date: Feb. 06, 2015

EX30V4- SN-3803 August 28, 2014
— - no
Receiving Pattern (¢), 3 =0
=600 MHz, TEM f=1800 MHz R22
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EX30W4- SN:3903 HAugust 38, 2014
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Conversion Factor Assessment
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EXIDV4- SN-3903 August 28, 2014

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

Other Probe Parameters
Sensor Arrangement Triangular
Connector Angle (°) vﬂﬁ.i

| Mechanical Surface Detection Mode enablad
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length amm
Tip Diameter 2.5mm
Probe Tip 1o Sensor X Callbration Point 1 mm |

| Probe Tip to Sensor Y Calibration Point Tmm |
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface | 1.4 mm
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Accredited by the Swiss Accreditalion Senvics (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilatoral Agroement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.z
M/ not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

s Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantomn. 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 nommalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result,

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

Cerificate Mo; DE3ISV2-490_May14 Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 41.5 0.90 mho/m
Measured Head TSL parameters (22.0+0.2) °C 40.2 6 % 0.94 mho/m + 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
SAR measured 250 mW input power 2.36 W/kg

SAR for nominal Head TSL parameters normalized to 1W 9.07 Wikg = 17.0 % (k=2)

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

1.52 Wikg
5.90 W/kg = 16.5 % (k=2)

SAR measured 250 mW input power

normalized to 1TW

SAR for nominal Head TSL parameters

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 56.2 0.97 mho/m
Measured Body TSL parameters (22.0+0.2) °C 56.6 +6 % 1.02 mho/m + 6 %
Body TSL temperature change during test <05°C
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.45 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

9.49 W/kg = 17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSL

condition

SAR measured

250 mW input power

1.59 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

6.20 W/kg + 16.5 % (k=2)

Certificate Mo: D835V2-490_May14
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 509Q-29jQ
Return Loss -30.4dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 453Q-5.0jQ

Return Loss -229dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.392 ns

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

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

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on May 19, 2003
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DASYS5 Validation Report for Head TSL

Date: 16.05.2014
Test Laboratory: SPEAG, Zunch, Switzerland
DUT: Dipole 835 MHz; Type: DE35V2; Serial: DE3SY2 - SN: 490

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

Medium parameters uscd: [ = 835 MHz; o = (0.94 S/m; & = 40.2; p = 1000 kg/m”
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(6.22, 6.22, 6.22); Calibrated: 30.12.2013;
+  Sensor-Surface: 3mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 30.04.2014
= Phantom: Flat Phantom 4.9L; Type: QDO0OP49AA; Serial: 1001
« DASYS252.8.8(1222); SEMCAD X 14.6.10(7331)

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 = 56.09 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 3.57 W/kg

SAR(I g) = 2.36 Wikg: SAR(10 g} = 1.52 W/kg

Maximum value of SAR (measured) = 2,78 Wikg

dB
o

-3.00
-6.00
-9.00
-12.00

-15.00

0 dB =2.78 Wikg =4.44 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 15.05.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: DB35V2 - SN: 490

Communication System: UID 0 - CW; Frequency: 833 MHz

Medium parameters used: f = 835 MHz; o = 1.02 §/m; & = 56.6; p = 1000 kg-"m3
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEMEC/ANSICA3.19-2011)

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205; ConvFi(6.09, 6,09, 6.09); Calibrated: 30.12.2013;
+  Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.04.2014

« Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001
« DASYS2 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 55.12 Vim; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 3.64 Wikg

SAR(1 g) = 2.45 Wkg; SAR(10 g) = 1.39 W/kg

Maximum value of SAR (measured) = 2.87 Wikg

-12.00

0dB =287 Wikg=4.58 dBW/kg
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Impedance Measurement Plot for Body TSL

15 May 2014 12317040
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Object D1800V2 - SN: 2d006
Calibrafion procodureds) QA CAL-05.:v9
Calibration procedure for dipole validation kits above 700 MHz

Calibralian dase March 24, 2014

This calibration cenificate documents the iraceability 1o national standasds, which realize the physical units of measunsmants (S1)

The measuramanis and i uncarainties with confidence probabiiity are given on the following pages and are part of the cerilicats

Al calibralions hive boen conducted in the closed laboratory laciity: envieonmant lemperatune (22 + 3)°C and humidgty < 70%.
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x.y,z
MN/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
d} DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

* 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.

s 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 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 85%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.8.7
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperalure Permittivity Conductivity
Nominal Head TSL parameters 20°C 40,0 1.40 mho/m
Measured Head TSL parameters (22.0 = 0.2) *C BT£E% 1,40 mha/m = 6 %
Head TSL temperature change during test <05*C e +ans
SAR result with Head TSL
SAR averaged over 1 cm” (1 g} of Head TSL Condition
SAR maasuned 250 mW input power 9.60 Wikg
SAR for nominal Head TSL parameters normalized to 1W 38.1 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measunad 250 mW input power 5.02 Wikg

SAA for nominal Head TSL parameters

narmalized o 1W

20.0 Wikg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperalure Permittivity Conductivity
Nominal Body TSL parameters 220"C 533 1.52 mhofm
Measured Body TSL parameters (22.0 £0.2) “C 52526% 1.55 mha/m = 6 %
Body T5L temperature change during test <0.5%C — —
SAR result with Body TSL
SAR averaged over 1 cm® {1 g) of Body TSL Condition
SAR measwred 250 mW input powar 9.67 Wikg

SAHR for nominal Body TSL parameters

narmalized o TW

38.1 Wikg = 17.0 % (k=2)

SAR averaged over 10 em” {10 g) of Body TSL

condition

SAR measured

250 mW input power

5.11 Wikg

SAR for nominal Body TSL parameters

nomalized 1o 1TW

20.2 Wikg = 16.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed paim 47.70-T0(0
Return Loss -225d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 43.7 2 -6.9 K1
Retumn Loss - 20.0 dB

General Antenna Parameters and Design

| Electrical Delay (one direction) 1.208 ns

After long term use with 100W radiated power, only & slight warming of the dipole near the feedpaoint 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 therelore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms In order to improve matching when loaded according to the position as explainad in the
*Measurament Conditions® paragraph. The SAR data are not alfected by this change. The overall dipale length is still
according to the Standard.

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connactions naear the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on July 23, 2001
Carificate No: D1800V2-20006_Mar14 Paged ol B
Report No HCT CO., LTD.
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DASYS5 Validation Report for Head TSL

Duate: 24.03.2014
Test Laborutory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1S00V2; Serinl: DIS00V2 - SN: 2d006

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

Medium parameters used: f= 1800 MHz; o= 1.4 8/m; £ = 38.7; p = 1000 kgfm-'
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEMEC/ANST C63.19-2007)

DASY52 Configuration:
= Probe: ES3DV3 - SN3205; ConvF(5.09, 5.09, 5.09); Culibrated: 30.12.2013:
= Sensor-Surface: Imm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 25.04.2013
=  Phantom: Flat Phantom 5.0 (front); Type: QDOMOPS0AA: Serial: 1001

« DASYS252.8.7(1137); SEMCAD X 14.6.1007164)

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

Reference Value = 94.691 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 17.7 Wikg

SAR(1 g) = 9.6 Wikg: SAR(10 g) = 5.02 Wik

Maximum value of SAR (measured) = 11.9 Wikg

a8
—'IU
-1.640
120

18,00 -

-10.80
laan
0dB =119 Wikg = 10.76 dBW/kg
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Impedance Measurement Plot for Head TSL

24 Mar 2044 Q4:38:31

EHl 511 U FS VAT T 6 -69922 0 12645 pF 1 800,800 BB HHz
L]
Dol ; =
A
Car

'ﬁ

| y - e
Y

|
T
Py B, | f
1E =
Hid
.y A
CHZ 531 LOO _5_‘?B:f_FLEF_:W_J#__._}‘_‘ERL‘B_TJFR_LBW-?QE,ﬂﬂ HHz
| |
._-____hh__:“‘:.:-.-. | | |
R el I el
| i [ | |
]
Pug | 1\ .-"{ |
13
' 7 7
. F .
Hld " — _— 4
[N | ) S P R [ [
START 1 GOD.000 000 iz STOF 2 O0.BOD 008 MHz
Cenificate NMo: D1800V2-2d006_Marid Page 6ol 8
HCT CO., LTD.
Report No. . . . . .
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 154 of 180

HCT-A-1502-F003-1 TEL: +82 31 6456300 FAX: +82 31 645 6401



HCT

AT

FCC ID: ZNFH340F Issue Date: Feb. 06, 2015

DASYS Validation Report for Body TSL

Date: 24.03.2014
Test Laboratory: SPEAG, Zurich, Switzerliund
DUT: Dipole 1800 MHz; Type: DIR00V2; Serial: D1800V2 - SN: 2d006

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

Medium parameters used: = 1800 MHz; o = 1.55 S/m; & = 52.5; p= 1000 kg.-'m"'
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEAEC/ANSI CA3,19-2007)

DASYS2 Configuration:
» Probe: ES3IDV3 - SN3205; ConvF(4.86, 4.86, 4.86); Calibrated: 30.12.2013:
«  Sensor-Surface: Imm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 25.04.2013
#  Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002

« DASY3252.8.7(1137); SEMCAD X 14.6.10{7164)

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

Reference Value = 92.723 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 17.0 Wikg

SAR(T g) = 9.67 Wikg: SAR(10 g) = 5.11 W/ke

Maximum value of SAR (measured) = 12.3 W/ke

dB
1]
3,60
r.z0
10.80
-14.40
-18.0m
0dB =123 W/kg = 10.90 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration procedure for dipole validation kits above 700 MHz
Castration date July 23, 2014
This calbration cerificate documants the traceability 1o national standands, which ke (he physicel units of massuremants (33).
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Calibration Laboratory of

Schmid & Partner
Engineering AG :

Zeughaussirasse 43, 8004 Zurich, Switzerland e

£ § Schwelzerlscher Kalibrierdienst
. Service suisss d'éalonnage
Servirko svizzero di taratura

S  swiss Calibration Service

Aceroditod by the Swisa Accreditation Sendce [SAS) Accreditation Mo.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Mubtilatoral Agreement for the recognition of calibration ceriificales

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y,z
MN/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢) KDB B65664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

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 indicated.

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

» Feed Point Impedance and 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 conneclor to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

s Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

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

= SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

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

Carificate Mo: D1900V2-50061_Jul14 Page 2 of B
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Measurement Conditions
DASY systemn configuralion, as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =35 mm
Frequency 1900 MHz £ 1 MHz
Head TSL parameters
The following paramaters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mha'm
Measured Head TSL parameters (220£02)"C 385=6% 1.38 mho'm £ 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
SAR measured 250 mW input power 10.1 Wikg
SAR for nominal Head TSL paramalers nermalized 1o 1W 40.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL condifion
SAR measured 250 mW inpul power 520 Wikg
SAR for noménal Head TSL parametars normalized 1o 1W 21.2 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applised,
Temperature Permittivity Conductivity
Hominal Body TSL parameters 220°C 533 1.52 mho/m
Measured Body TSL parameters (22.0£0.2) °C 525=6% 1.51 mho/m £ 6 %
Body TSL temperature change during test <05*C — —
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.2 Wikg
SAR for nominal Body TSL parameters normalized to 1W 40.8 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL condition
SAR measured 250 mW input power 5.30 Wikg
SAR for nominal Body TSL parameters normalized to 1W 21.6 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SC5108)
Antenna Parameters with Head TSL

Impedance, transtermed o feed point 51.10+62j0
Raturn Loss -24.2 dB

Antenna Parameters with Body TSL

Impedance, transformed 1o feed point 4726+ T7.0i0
Return Loss -222 dB

General Antenna Parameters and Design

Electrical Dalay (one direction) 1.193 ns

Altar long term use with 100W radiated power, anly a slight warming of the dipole near the feedpoint can be measured.

The dipode is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connectad to the
sacond amm of the dipole, The antenna is theralore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loadad according to the position as explained in the
*Measurement Conditions™ paragraph. The SAR data are not affected by this change. The overall dipole length is stil
according to the Standard,

Mo excessive farce must be applied to the dipole arms, because thay might bend or the soidered connections near the
feedpoint may be damaged

Additional EUT Data
Manufactured by SPEAG
Manufactured on Decamber 10, 2004
Cartificate Mo; D1900V2-54061_Jul14 Page 4 of B
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DASYS Validation Report for Head TSL

Date: 23.07.2014
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d061

Communication System: UID 0 - CW; Frequency: 1900 MHz _
Medium parameters used: {= 1900 MHz; a = 1.38 §/m; & = 39.5; p = 1000 kg/m”
Phantom section: Flat Section

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

DASYS52 Conhiguration:
« Probe: ES3DV3 - SN3205; ConvF(5.06, 5.06, 5.06); Calibrated: 30.12.2013;
+ Sensor-Surface: 3mm (Mechanical Surface Detection)
«  Electronics: DAE4 Sn601; Calibrated: 30.04.2014
» Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001

« DASYS25288(1222), SEMCAD X 14.6.10{7331)

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

Reference Value =99.40 Vim; Power Drift =0.02 dB

Peak SAR (extrapolated) = 18.6 Wikg

SART gh = 10,1 Wikg: SAR(10 g) = 5.29 Wikg

Maximum value of SAR (measured) = 12.9 Wikg

-16.00

-20.00

0dB=129W/kg=11.11 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Die: 23.07.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D19V 2 - SN: 5d061

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

Medium parameters used: = 1900 MHz: o = 1.51 S/m; g, =52.5; p= 1000 kg.."rn'L
Phantom section; Flar Section

Measurement Standard: DASYS (IEEE/NEC/ANS] C63.19-2011)

DASYS52 Configuration:
«  Probe: ES3IDV3 - SN3205; ConvF(4.76, 4.76, 4.76); Calibrated: 30.12.2013;
+ Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.04.2014
« Phantom: Flat Phantom 5.0 (back); Type: QDOOOP30AA; Serial: 1002

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

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

Reference Value = 96,22 Vim; Power Dvift = -0.01 dB

Peak SAR (extrapolated) = 17.8 Wikg

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

Maximum value of SAR (measured) = 12.9 Wikg

-4.00
-B.00
-12.00

-16.00

-20.00

0dB =129 Wikg = 11.11 dBW/kg
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Impedance Measurement Plot for Body TSL
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Caltwation procedure|s) QA CAL-05.va

Callbration procedure for dipole validation kits above 700 MHz

Calibration data; Juby 24, 2014

This enlibration cortilicate documents the iraceability 10 national standards, which reallze the physkcal units of measurements (S1).
The measumaments and thi uncarminties with confidance probability ane given on the following pages and ke pan of the cordhcate.

Al calibraions have been conducted in tha ciosed laboratony facility: emarenment temparatune (22 « 3)°C and humidity < 7T0%
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Isswad: July 25, 2014
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Type-N mismaich combination SN: 50472 [ 0632T 03-Apr-14 (Mo, 217-01821) Apr-15
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M Funciion
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NOBM x,y.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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

Additional Documentation:
d) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

=  Measurament 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 flal phantom section, with the arms criented
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.

s FElectrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

SAR measured: SAR measured at the stated antenna input power,
SAR narmalized: 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 uncerainty 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
prabability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on paga 1.
DASY Version DASYS VE2Ba8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx. dy, dz =5mm
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following parameters and caleulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 382 1.80 mho/m
Measured Head TSL parameters (22.0£02)°C I7B:6% 1.85 mho/m + 6 %
Head TSL temperature change during test <05°"C —_— —_—
SAR result with Head TSL
SAR avernged over 1 em” (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.6 Wika
SAR for nominal Head TSL parametars nermalized to 1W 53.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL condition
SAR measured 250 mW input powar 6.28 Wikg
SAR lor nominal Head TSL parameters nermalized o 1W 24,8 Wikg = 16.5 % (k=2)
Body TSL parameters
The follewing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20"C 52.7 1,95 mha/m
Measured Body TSL parameters (22.0£02)"C 506+6% 2.03 mho/m =6 %
Body TSL temperature change during test =05"°C s =
SAR result with Body TSL
SAR averaged over 1 cm” {1 g) of Body TSL Condition
SAR measured 250 mW input power 13.2 Wikg
SAR for nominal Body TSL parameters normalized to 1W 51.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® {10 g) of Body TSL condition
SAR measured 250 mW |nput power 6.07 Wikg
SAR for nominal Body TSL paramaters nomalized 1o 1W 23.9 Wikg = 16.5 % (k=2)
Cenificale Mo: D2450M2-743_Jul1d Page 3of B
HCT CO., LTD.
Report No. . . . . )
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 167 of 180

HCT-A-1502-F003-1 TEL: +82 31 6456300 FAX: +82 31 645 6401



FCC ID: ZNFH340F Issue Date: Feb. 06, 2015

Appendix (Additional assessments outside the scope of SCS108)
Antenna Parameters with Head TSL

Impedance, transiomed to fead paint 5320+45j0
Retumn Loss -25.5d8

Antenna Parameters with Body TSL

Impedance, transtormed to feed paint 50B0+630
Return Loss -24.1d8

General Antenna Parameters and Design

I Electrical Delay (one direction) I 1.160 ns

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

The dipala is mada of standard semirigid coaxial cable. The center conductor of the feeding ling is direcily connected to the
second arm of the dipole. The antenna is therefore shon-circuited for DC-signals. On somea of the dipofes, small end caps
are added to the dipole ams in arder to improve matching whan loaded according to the posiion as wplained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overal dipole length is stil
according to the Standarnd

Mo excassive force must be applied to the dipole arms, because they might bend or the scldered connections near the
feedpoint may be damaged,

Additional EUT Data
Manufacturad by SPEAG
Manufactured on December 01, 2003
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DASYS Validation Report for Head TSL

Dane: 24.07.20014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 743

Communication System:; UID - CW; Frequency: 2450 MHz )
Medium parameters used: f = 2450 MHz; o = 1.85 S/m; & = 37.8; p= 1000 kg/m
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/NEC/ANS] C63.19-2011)

DASY 32 Configuration:
«  Probe: ES3DV3 - SN3205; ConvFi4.53, 4.53, 4.53); Calibrated: 30.12.2013;

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.04.2014

Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001

« DASYS525288(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 102.3 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 28.0 Wikg

SAR(1 g) = 13.6 Wikg: SAR(10 g) = 6.28 W/ikg

Maximum value of SAR (measured) = 17.8 Wikg

@l
—4
s
am
LI
T80
2125 \
0dB = 17.8 Wikg = 12.50 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Duate: 16.07.2014
Test Laboratory: SPEAG, LZurich, Switzerlund
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 743

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

Medium paramelers used; { = 2450 MHz; o = 2.03 $/m; & = 50.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/TEC/ANSI C63,19-2011)

DASY 52 Configuration:
= Probe: ES3DV3 - SN3205; ConvFi4.35, 4.35, 4.35); Calibrated: 30.12.2013;
+  Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 3n601; Calibrated: 30.04.2014
« Phantom: Flat Phantom 5.0 (hack); Type: QDOOOP50AA; Senal: 1002

» DASYS2 52.8.8(1222); SEMCAD X 14.6.10{7331)

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

Reference Value = 95,80 Vim; Power Drift = -0.01 dB

Peak SAR (extrupolated) = 27.7 Wikg

SAR(1 g) = 13.2 Wikg: SAR(10 g} = 6.07 Wikg

Maximum value of SAR (measured) = 17.5 Wikg
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0dB=17.5W/kg= 1243 dBW/kg
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Impedance Measurement Plot for Body TSL
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM xy,z
M/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) |IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) tor hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s 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 posiion 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.

s+ Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.
SAR measured: SAR measured at the stated antenna input power.
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result,

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY systern configuration, as far as not given on page 1.
DASY Version DASYS VEZBT
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 2600 MHz = 1 MHz
Head TSL parameters
The foligwing parameters and calculalions were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 3|0 1.86 mho/m
Measured Head TSL parameters (22.0+0.2) "C 37 T7T+6% 1.98 mho/m + 6%
Head TSL temperature change during test <0.5"C — w—r
SAR result with Head TSL
SAR averaged over 1em’ (1 g) of Head TSL Candition
SAR measured 250 mW Input power 14,6 Wikg
SAHR lor nominal Head TSL parametars normalized to 1W 57.7 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.51 Wikg
SAHR for nominal Head TSL parameters normalized o 1W 258 Wikg = 16.5 % (k=2)
Body TSL parameters
Tha following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20C 525 2,16 mhafm
Measured Body TSL parameters (22.0 2 0.2)*C 502 6% 219 mho/m = & %
Body TSL temperature change during test <05"C —_— i
SAR result with Body TSL
SAR averaged over 1 cm”® (1 g) of Body TSL Condition
SAR measured 250 mW Input power 14.1 Wikg
SAR for nominal Body TSL parameters normalized 1o TW 55,5 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL condition
SAR measured 250 mW inpul power 6.25 Wikg
SAR for nominal Bedy TSL parametars normatized to 1W 24.7 Wikg = 18.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL
Impedanca, transformad to feed point 48.1 02 -3.2 0
Ratum Loss - 29,6 dB

Antenna Parameters with Body TSL

Impadance, transformed to leed point 46.64(1-2.0]0
Return Loss - 27,9 dB

General Antenna Parameters and Design

Electrical Deday {one direction) | 1.150 ns

Aler long term use with 100W radiated power, only a slight warming of the dipole near the teedpoini can bae measurad

The dipale is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
sacond arm of the dipole. The antenna is therefore short-circuifed for DC-gignals. On soma of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according 1o the position as explained in the
"Measuremant Condilions” paragraph. The SAR data are not alfected by this change. The overall dipole length Is still
according 1o the Standard.

Mo excessive force must be apphad to the dipoba arms, because they might band or the solderad connections near the
fesdpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on October 30, 2007
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DASYS Validation Report for Head TSL

Dane: 23.04.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600YV2 - 5N: 1015

Communicstion System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: {= 2600 MHz; o = 1.98 8/m; £, = 37.7: p= 1000 L,L‘..I'JII1
Phantom section: Flat Section

Measurement Standard: DASYS ([EEE/NEC/ANSL C63.19-2007)

DASYS52 Configuration:
» Probe: ES3DV3 - SN3205; ConvE(4.46, 4.46, 4.46); Calibruted: 30.12.2013;
» Sensor-Surfoce; 3mm (Mechanical Surface Detection)
+ Electronics; DAE4 Sn601; Calibrated: 25.04.2013
e Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA: Serial: 1001

« DASYS252870(1137) SEMCAD X 14.6.10(7164)

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

Reference Value = 102.6 V/m; Power Drift = 0.03 dB

Peak SAR (extrupolated) = 31.2 Wikg

SAR(1 g) = 14.6 W/ikg: SAR(10 g) = 6.51 Wikg

Maximum value of SAR (measured) = 19.2 Wikg

dB
o

“5.00
-10.00
-15.00

-20.00

-25.00

0dB =192 W/kg = 12.83 dBW/kg
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Impedance Measurement Plot for Head TSL
I3 Apr 2014 11105:40
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DASYS Validation Report for Body TSL

Dane: 23.04.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1015

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: f= 2600 MHz; o = 2.19 5/m; £, = 50.2; p= 1000 kg/m'
Phantom section: Flat Section

Mensurement Standard: DASY S (IEEENEC/ANSI C63.19-2007)

DASYS2 Configuration:
+ Probe: ESIDV3 - SN3205: ConvF(4.24, 4.24, 4.24); Calibrated: 30,12.2013;
» Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 25.04.2013
« Phantom: Flat Phantom 5.0 (back): Type: QDOOOPS0AA: Serial: 1002

« DASYS252.8.7(1137); SEMCAD X 14.6.10{7164)

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

Reference Value = 95.718 Vim; Power Drifi = 0.00 dB

Peak SAR (extrapolated) = 30.7 W/kg

SAR(] g) = 14.1 W/kg; SAR(10 g) = 6.25 W/kg

Maximum value of SAR (measured) = 189 Wikg
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-25.00

0dB =189 Wikg = 12.76 dBW/kg
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