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Report No.: HCTA1211FS01 FCC ID: ZNFEG615F Date of Issue: Nov.16, 2012
Test Laboratory: HCT CO., LTD
EUT Type: Cellular/PCS GSM/GPRS/EDGE(RX Only)Cellular/WCDMA/HSDPA Phone with
Bluetooth and WLAN
Liquid Temperature: 21.2 C
Ambient Temperature: 214 C
Test Date: Nov.14, 2012

DUT: LG-EB15f; Type: bar; Serial: #1

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:2.77
Medium parameters used: f = 1880 MHz; 0 = 1.51 mho/m; ¢, = 51.5; p = 1000 kg/m®

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: ET3DV6 - SN1609; ConvF(4.55, 4.55, 4.55); Calibrated: 2012-03-19
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2012-09-18

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

GSM1900 Hotspot Rear 661 GPRS 3Tx/Area Scan (101x61x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 0.551 mW/g

GSM1900 Hotspot Rear 661 GPRS 3Tx/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 10.2 V/m; Power Drift = -0.045 dB

Peak SAR (extrapolated) = 0.695 W/kg

SAR(1 g) = 0.472 mW/g; SAR(10 g) = 0.298 mW/g

Maximum value of SAR (measured) = 0.513 mW/g
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Report No.: HCTA1211FS01 FCC ID: ZNFEG615F Date of Issue: Nov.16, 2012
Test Laboratory: HCT CO., LTD
EUT Type: Cellular/PCS GSM/GPRS/EDGE(RX Only)Cellular/WCDMA/HSDPA Phone with
Bluetooth and WLAN
Liquid Temperature: 21.3 C
Ambient Temperature: 21.5 C
Test Date: Nov.13, 2012

DUT: LG-EB15f; Type: bar; Serial: #1

Communication System: WCDMARS850; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; 0 = 0.919 mho/m; ¢, = 40.4; p = 1000 kg/m®

Phantom section: Right Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: ET3DV6 - SN1609; ConvF(6.36, 6.36, 6.36); Calibrated: 2012-03-19
- Sensor—-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2012-09-18

- Phantom: 1800/1900 Phantom; Type: SAM

WCDMAB850 Right touch 4183/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 0.208 mW/g

WCDMAB850 Right touch 4183/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 4.98 V/m; Power Drift = 0.109 dB

Peak SAR (extrapolated) = 0.246 W/kg

SAR(1 g) = 0.192 mW/g; SAR(10 g) = 0.141 mW/g

Maximum value of SAR (measured) = 0.203 mW/g
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Report No.: HCTA1211FS01 FCC ID: ZNFEG615F Date of Issue: Nov.16, 2012
Test Laboratory: HCT CO., LTD
EUT Type: Cellular/PCS GSM/GPRS/EDGE(RX Only)Cellular/WCDMA/HSDPA Phone with
Bluetooth and WLAN
Liquid Temperature: 21.3 C
Ambient Temperature: 21.5 C
Test Date: Nov.13, 2012

DUT: LG-EB15f; Type: bar; Serial: #1

Communication System: WCDMARS850; Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.997 mho/m; ¢, = 53.2; p = 1000 kg/m®

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: ET3DV6 - SN1609; ConvF(6.24, 6.24, 6.24); Calibrated: 2012-03-19
- Sensor—-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2012-09-18

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

WCDMAS850 Hotspot Rear 4183/Area Scan (101x61x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 0.497 mW/g

WCDMAB850 Hotspot Rear 4183/Zoom Scan (56x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 10.2 V/m; Power Drift = 0.073 dB

Peak SAR (extrapolated) = 1.12 W/kg

SAR(1 g) = 0.465 mW/g; SAR(10 g) = 0.225 mW/g

Maximum value of SAR (measured) = 0.5
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Report No.: HCTA1211FS01 FCC ID: ZNFEG615F Date of Issue: Nov.16, 2012
Test Laboratory: HCT CO., LTD
EUT Type: Cellular/PCS GSM/GPRS/EDGE(RX Only)Cellular/WCDMA/HSDPA Phone with
Bluetooth and WLAN
Liquid Temperature: 21.1 C
Ambient Temperature: 21.3 C
Test Date: Nov.15, 2012

DUT: LG-EB15f; Type: bar; Serial: #1

Communication System: 2450MHz FCC; Frequency: 2412 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2412 MHz; o = 1.79 mho/m; ¢, = 38.6; p = 1000 kg/m®

Phantom section: Left Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: ET3DV6 - SN1609; ConvF(4.52, 4.52, 4.52); Calibrated: 2012-03-19
- Sensor—-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2012-09-18

- Phantom: 835/900 Phamtom ; Type: SAM

802.11b Left touch 1ch 1Mbps/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 0.733 mW/g

802.11b Left touch 1ch 1Mbps/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 20.5 V/m; Power Drift = 0.111 dB

Peak SAR (extrapolated) = 1.78 W/kg

SAR(1 g) = 0.750 mW/g; SAR(10 g) = 0.322 mW/g

Maximum value of SAR (measured) = 0.882 mW/g
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Report No.: HCTA1211FS01 FCC ID: ZNFEG615F Date of Issue: Nov.16, 2012
Test Laboratory: HCT CO., LTD
EUT Type: Cellular/PCS GSM/GPRS/EDGE(RX Only)Cellular/WCDMA/HSDPA Phone with
Bluetooth and WLAN
Liquid Temperature: 21.1 C
Ambient Temperature: 21.3 C
Test Date: Nov.15, 2012

DUT: LG-EB15f; Type: bar; Serial: #1

Communication System: 2450MHz FCC; Frequency: 2412 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2412 MHz; 0 = 1.89 mho/m; ¢, = 53.8; p = 1000 kg/m®

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

DASY4 Configuration:

- Probe: ET3DV6 - SN1609; ConvF(4.01, 4.01, 4.01); Calibrated: 2012-03-19
- Sensor—-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2012-09-18

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

802.11b Hotspot Rear 1Mbps 1ch/Area Scan (101x61x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 0.390 mW/g

802.11b Hotspot Rear 1Mbps 1ch/Zoom Scan (56x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 5.18 V/m; Power Drift = 0.009 dB

Peak SAR (extrapolated) = 3.04 W/kg

SAR(1 g) = 0.579 mW/g; SAR(10 g) = 0.239 mW/g

Maximum value of SAR (measured) = 0.713 mW/g
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Report No.: HCTA1211FS01 FCC ID: ZNFEG15F Date of Issue: ~ Nov.16, 2012

Attachment 2. — Dipole Validation Plots
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Report No.: HCTA1211FS01 FCC ID: ZNFEG15F Date of Issue: ~ Nov.16, 2012

B Validation Data (835 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 21.3 C
Test Date: Nov.13, 2012

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/m3

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8
Build 184

DASY4 Configuration:

- Probe: ET3DV6 - SN1609; ConvF(6.36, 6.36, 6.36); Calibrated: 2012-03-19
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2012-09-18

- Phantom: 1800/1900 Phantom; Type: SAM

Validation 835MHz/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.998 mW/g

Validation 835MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 34.3 V/m; Power Drift = 0.078 dB

Peak SAR (extrapolated) = 1.39 W/kg

SAR(1 g) = 0.954 mW/g; SAR(10 g) = 0.625 mW/g

Maximum value of SAR (measured) = 1.04 mW/g
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Report No.: HCTA1211FS01 FCC ID: ZNFEG15F Date of Issue: ~ Nov.16, 2012

B Validation Data (835 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 21.3 C
Test Date: Nov.13, 2012

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 = 0.996 mho/m; & = 53.2; 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: ET3DV6 - SN1609; ConvF(6.24, 6.24, 6.24); Calibrated: 2012-03-19
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2012-09-18

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

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

Validation 835 MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 33.8 V/m; Power Drift = -0.015 dB

Peak SAR (extrapolated) = 1.42 W/kg

SAR(1 g) = 0.977 mW/g; SAR(10 g) = 0.635 mW/g

Maximum value of SAR (measured) = 1.06 mW/g
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Report No.: HCTA1211FS01 FCC ID: ZNFEG15F Date of Issue: ~ Nov.16, 2012

Bl Validation Data (1 900 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 21.2 C
Test Date: Nov.14, 2012

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; ¢ = 1.46 mho/m; & = 38.6; p = 1000 kg/m°

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8
Build 184

DASY4 Configuration:

- Probe: ET3DV6 - SN1609; ConvF(5.26, 5.26, 5.26); Calibrated: 2012-03-19
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2012-09-18

- Phantom: 835/900 Phamtom ; Type: SAM

Dipole 1900MHz Validation/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 4.64 mW/g

Dipole 1900MHz Validation/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 57.4 V/m; Power Drift = -0.007 dB

Peak SAR (extrapolated) = 6.86 W/kg

SAR(1 g) = 3.92 mW/g; SAR(10 g) = 2.01 mW/g

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

dB
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Report No.: HCTA1211FS01 FCC ID: ZNFEG15F Date of Issue: ~ Nov.16, 2012

Bl Validation Data (1 900 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 21.2 C
Test Date: Nov.14, 2012

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; 0 = 1.53 mho/m; ¢ = 51.4; 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: ET3DV6 - SN1609; ConvF(4.55, 4.55, 4.55); Calibrated: 2012-03-19
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2012-09-18

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

Validation1900 MHz/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 4.57 mW/g

Validation1900 MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 57.4 V/m; Power Drift = -0.029 dB

Peak SAR (extrapolated) = 6.21 W/kg

SAR(1 g) = 3.9 mW/g; SAR(10 g) = 2.13 mW/g

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

dB
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Report No.: HCTA1211FS01 FCC ID: ZNFEG15F Date of Issue: ~ Nov.16, 2012

Bl Validation Data (2 450 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 21.1 C

Test Date: Nov.15, 2012

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

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

Medium parameters used: f = 2450 MHz; 0 = 1.84 mho/m; ¢, = 38.2; p = 1000 kg/m3

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8
Build 184

DASY4 Configuration:

- Probe: ET3DV6 - SN1609; ConvF(4.52, 4.52, 4.52); Calibrated: 2012-03-19
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2012-09-18

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

Validation 2450MHz/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 6.45 mW/g

Validation 2450MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 60.1 V/m; Power Drift = -0.081 dB

Peak SAR (extrapolated) = 12.2 W/kg

SAR(1 g) = 5.37 mW/g; SAR(10 g) = 2.47 mW/g

Maximum value of SAR (measured) = 5.95 mW/g

dB
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Report No.: HCTA1211FS01 FCC ID: ZNFEG15F Date of Issue: ~ Nov.16, 2012

B Validation Data (2 450 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 21.1 T
Test Date: Nov.15, 2012

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

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

Medium parameters used: f = 2450 MHz; 0 = 1.94 mho/m; ¢ = 53.6; 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: ET3DV6 - SN1609; ConvF(4.01, 4.01, 4.01); Calibrated: 2012-03-19
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn869; Calibrated: 2012-09-18

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

Validation 2450MHz/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 6.29 mW/g

Validation 2450MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 54.5 V/m; Power Drift = -0.019 dB

Peak SAR (extrapolated) = 13.2 W/kg

SAR(1 g) = 5.25 mW/g; SAR(10 g) = 2.5 mW/g

Maximum value of SAR (measured) = 5.66 mW/g

dB
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Report No.: HCTA1211FS01 FCC ID: ZNFEG615F Date of Issue: Nov.16, 2012

B Dielectric Parameter (835 MHz Head)

Title LG-E615f

SubTitle 835MHz

Test Date Nov.13, 2012

Frequency e' e
800000000.0000 40.7432 19.9123
805000000.0000 40.6865 19.8771
810000000.0000 40.6260 19.8649
815000000.0000 40.5691 19.8628
820000000.0000 40.5640 19.8310
825000000.0000 40.4950 19.8167
830000000.0000 40.4700 19.7854
835000000.0000 40.4113 19.7636
840000000.0000 40.3898 19.7216
845000000.0000 40.3398 19.6878
850000000.0000 40.2696 19.6910
855000000.0000 40.2256 19.6357
860000000.0000 40.1887 19.6405
865000000.0000 40.1150 19.5842
870000000.0000 40.0677 19.5466
875000000.0000 39.9984 19.5359
880000000.0000 39.9314 19.5299
885000000.0000 39.8621 19.4948
890000000.0000 39.8010 19.4678
895000000.0000 39.7454 19.4398
900000000.0000 39.6892 19.4073
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Report No.: HCTA1211FS01 FCC ID: ZNFEG615F Date of Issue: Nov.16, 2012

M Dielectric Parameter (835 MHz Body)

Title LG-E615f

SubTitle 835MHz

Test Date Nov.13, 2012

Frequency e' e"
800000000.0000 53.4076 21.7693
805000000.0000 53.4179 21.7069
810000000.0000 53.3576 21.6355
815000000.0000 53.3350 21.6528
820000000.0000 53.3462 21.5572
825000000.0000 53.2620 21.4906
830000000.0000 53.2513 21.4872
835000000.0000 53.2024 21.4367
840000000.0000 53.1923 21.4001
845000000.0000 53.1463 21.3986
850000000.0000 53.1223 21.3945
855000000.0000 53.0835 21.4067
860000000.0000 52.9997 21.3814
865000000.0000 52.9877 21.4160
870000000.0000 52.9531 21.4158
875000000.0000 52.8761 21.4422
880000000.0000 52.8434 21.4412
885000000.0000 52.8789 21.4780
890000000.0000 52.8556 21.4416
895000000.0000 52.8368 21.3878
900000000.0000 52.8123 21.3994
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Il Dielectric Parameter (1 900 MHz Head)

Title LG-E615f

SubTitle 1 900MHz

Test Date Nov.14, 2012

Frequency e' e"
1800000000.0000 39.1057 13.5996
1810000000.0000 39.0597 13.6437
1820000000.0000 39.0178 13.6370
1830000000.0000 38.9592 13.6107
1840000000.0000 38.9188 13.6578
1850000000.0000 38.8446 13.6715
1860000000. 0000 38.7865 13.6998
1870000000.0000 38.7526 13.7313
1880000000.0000 38.7024 13.7344
1890000000.0000 38.6791 13.7744
1900000000. 0000 38.6438 13.8218
1910000000.0000 38.6312 13.8373
1920000000.0000 38.5625 13.8556
1930000000.0000 38.5337 13.8932
1940000000.0000 38.4748 13.8999
1950000000.0000 38.4196 13.9106
1960000000. 0000 38.3492 13.9371
1970000000.0000 38.3269 13.9594
1980000000.0000 38.2679 13.9908
1990000000.0000 38.2184 13.9990
2000000000.0000 38.1847 14.0435
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B Dielectric Parameter (1 900 MHz Body)

Title LG-E615f

SubTitle 1 900MHz

Test Date Nov.14, 2012

Frequency e' e"
1850000000.0000 51.5769 14.3673
1855000000. 0000 51.5577 14.3816
1860000000. 0000 51.5416 14.3920
1865000000.0000 51.5222 14.3996
1870000000.0000 51.5021 14.4007
1875000000.0000 51.5022 14.4048
1880000000.0000 51.4912 14.4171
1885000000.0000 51.4978 14.4358
1890000000.0000 51.4853 14.4352
1895000000.0000 51.4629 14.4490
1900000000. 0000 51.4360 14.4538
1905000000.0000 51.4275 14.4601
1910000000.0000 51.4059 14.4542
1915000000. 0000 51.3917 14.4693
1920000000. 0000 51.3636 14.4852
1925000000.0000 51.3560 14.5149
1930000000.0000 51.3437 14.5165
1935000000.0000 51.3331 14.5080
1940000000.0000 51.3263 14.5180
1945000000. 0000 51.2766 14.5360
1950000000. 0000 51.2716 14.5517
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Il Dielectric Parameter (2 450 MHz Head)

Title LG-E615f

SubTitle 2 450MHz

Test Date Nov.15, 2012

Frequency e' e"
2400000000.0000 38.6101 13.3359
2405000000.0000 38.6100 13.3453
2410000000.0000 38.6074 13.3514
2415000000.0000 38.5931 13.3532
2420000000.0000 38.5582 13.3665
2425000000.0000 38.5104 13.3906
2430000000.0000 38.4560 13.4065
2435000000.0000 38.3994 13.4492
2440000000.0000 38.3281 13.4572
2445000000.0000 38.2496 13.4825
2450000000.0000 38.1740 13.5111
2455000000.0000 38.1079 13.5374
2460000000.0000 38.0594 13.5713
2465000000.0000 38.0268 13.5977
2470000000.0000 37.9832 13.6170
2475000000.0000 37.9694 13.6390
2480000000.0000 37.9598 13.6658
2485000000.0000 37.9687 13.6882
2490000000.0000 37.9968 13.6809
2495000000.0000 38.0186 13.6789
2500000000.0000 38.0492 13.6775
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M Dielectric Parameter (2 450 MHz Body)

Title LG-E615f

SubTitle 2 450MHz

Test Date Nov.15, 2012

Frequency e' e"
2400000000.0000 53.8154 14.0506
2405000000.0000 53.8193 14.0790
2410000000.0000 53.7970 14.0872
2415000000.0000 53.7801 14.1081
2420000000.0000 53.7385 14.1188
2425000000.0000 53.7410 14.1417
2430000000.0000 53.7311 14.1697
2435000000.0000 53.7053 14.1797
2440000000.0000 53.6713 141773
2445000000.0000 53.6443 14.2209
2450000000.0000 53.6297 14.2558
2455000000.0000 53.6274 14.2586
2460000000.0000 53.5900 14.2935
2465000000.0000 53.5620 14.3000
2470000000.0000 53.5430 14.3419
2475000000.0000 53.5381 14.3648
2480000000.0000 53.5173 14.4018
2485000000.0000 53.5151 14.4173
2490000000.0000 53.4866 14.4336
2495000000.0000 53.4761 14.4770
2500000000.0000 53.4567 14.4850
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Attachment 3. — Probe Calibration Data
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2 Age for the gritlion of calibration certificstes

csen HCT (Dymstec) Corsticats No: ET3-1609_ Mar12

Otject ET3DV6 - SN1809

Calttration procedumms] QACAL-O] 8, QA CAL-12.57, GACAL 23.v4, QA CAL-26.v4

‘ tation procadurs for for dosimetric £ field probes

Coltwation dute March 19, 2012

Thin caObMLON Cartifcats documents Bw ncasbiily 1 nelional standnrds, which resics e physics units of massursmonts (55)

The maasismwmanis and 318 untertnmtes with confidence protetality are green on e following pages and ane part of the catifoate

AX cukbratons have baen conductad In he Sosed lebontony feciity. surdronmset senparsiues (22 £ 3770 and hamidiey < 70%

Calention Egquiprtwnt wsad (MATE cettical for calbrion)

Pranury Stacdards | 0 | Cat Dute (Curtficas No ) [ Serwdubed Cattiraion ]
 Power meslor E44195 | GBa12608TA. | 31Mar11 (Na 2 Apr 12 |

_Power sensor E44124 MY41408087 31 Ma11 (No. 2 Apr13 I

Referoncn 3 5 Aorwalor | SN S5058 (da) | 20-Mae11 (No. 217 cpm. Apr-12 |
| Refernnce 20 d8 Asenuator | SN S5086 {206) | 25Mar 11 (No. 217-05067) Apr-12 ]

Referance 30 98 Aok | SN 5123 (30b) | Z5Mae 11 (Mo 217-00370) Ape-12 ]

Reforancn Prote ESIONV2 L8N 0N _ | 280ec-11 (Na. ES3-001) Ox“» Dec-12 J
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 — . + 1
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Calibration Laboratory of

Schwet Kalite
Schmid & Pariner Service suisss d'éalonnage
Engineenng AG Servizio svieawrs di taratura

Zoughausstrosse 43, $004 Zurich, Switzeriand Swiss Colitrution Service

Accrediiod by e Swiss Accredtubon Sotvice (SAS) Accragintion No: SCS 108
The Swiss Accreditation Sorvice is one of the signatories to the EA
Mulsilatoral Agraseent for the recognition of calibration certiSicates

Glossary:

TSL tissua simulating liquid

NORMx.y.z sensilivity in free space

ConviF sonsitivity in TSL / NORMx,y,z

oce diode comprasson point

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

A.B.C modulation dependent Enearization paramelurs

Potarization ¢ i rotadion around probe axis

Polarizaton 5 rotation around an axis that is in the plane normal to probe axis (at maasurement center),

to., #=0is normal to probe axis

Calibration is Performed According to the Following Standards:

&) [|EEE Std 1528-2003, "|EEE Recommended Practice for Delermining the Peak Spatial-Averaged Specific
Absorption Rata (SAR] in the Human Head from Wirsless Communications Devices: Measurement
Techniques®, Decomber 2003

b) [EC 622081, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
praximity to the ear (froquancy range of 300 MHz2 to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
o NORMxy.z: Assussed for E-fiold pofarization § = 0 (1 < 900 MHz in TEM-caft, { > 1800 MHz: R22 waveguide).
NORMzx,y,z are only mtermediate values, L2, the uncertainties of NORMx.y,z does not alfect the E*-figld
uncertainty inside TSL (see below ConvF)

o NORM{fjx.y.z = NORMx.y,z * frequency._response (see Frequency Response Chan) This inaarlzation s
implemaented in DASY4 software versions later than 4.2, The uncertainty of the frequency response is included
in the stated uncertainty of Come

o DCPxyz DCP are numencal kneanzation parameters assessad based on the dala of power sweap with CW
signal (no uncertainty required). DCP doos not dopond on frequency nor madia.

o PAR: PAR s the Peak to Average Ratio that s not calibrated bul determinad based on the signal
characlenstics

o Axyz Bryz Cxyz VRxyz: A 8, Care numercal insanzation parameters assessad basad on the data of
power sweep for specific modulation signal. The parameters do not depend on frequancy nor meda. VR is the
maximum calibration range axpressed in RMS voltage across the diode,

« ConvF and Boundary Effect Farametera: Assessed in fiat phantom using E-field (or Temparature Tranglor
Standard for [ < B00 MHz) and inside waveguide using analytical flald distributions basad on power
measurements for { > 800 MHz. The same setups are used for assesament of the paramators applied for
boundary compensation (alpha, depth) of which typical uncertamty values are given. These paramaters are
used in DASY4 software to improve probe acouracy close 1o the boundary. The sensitivity in TSL cormesponds
to NORMx.y.z * ConvF wharaby the uncertainty corresponds to that given for ConvF. A frequency depandent
ConvF &5 used In DASY version 4.4 and higher which allows extending the validity from + 50 MHz 10 = 100
MHz

*  Sphencal isatropy (3D deviation from isotropy). in & fielkd of low gradiants realized using a fial phantom
exposad by & patch antenna

o Sensor Offzet Tha sensor offset comesponds to the offset of virtual measuremeant centar from the probe tip
{on probe ads). No wlerance required

Certificats No: ET3-1600_Mart2 Page 2o 11
HCT CO., LTD.
105-1, Jangam-ri, Majang-myeon, Icheon-si,Gyeonggi-do,Korea 467-811 111 of 145

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



HCT

HCTHEED LTS

Report No.: HCTA1211FS01 FCC ID: ZNFE615F

Date of Issue:

Nov.16, 2012

Probe E

3DV6

SN:1609

Manufactured July 27, 2001
Calibrated: March 19, 2012

Calibrated for DASY/EASY Systems

Nota: non-compatible with DA

HCT CO., LTD.

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

112 of 145



HCT
!

Report No.: HCTA1211FS01 FCC ID: ZNFE615F Date of Issue: Nov.16, 2012

ETIDVE- SN 1600 12
DASY/EASY - Parameters of Probe: ET3DV6 - SN:1609
Basic Calibration Parameters B )
Sanszor X Sensor Y Sensor T T Unc (k=2
Nosm (uVAVim)') | 2 ;37' | 181 3 y XL
PCP {mV)" 97.7 97 4
Modulation Calibration Parameters - _ ‘
uiD [ Communication System Name PAR A B c VR Une
! | | | e | e8 | a8 mv (k=2)
1000 | CW YO ) ) \ 112.2 | " 3 0,
| 0 1.00 1107
i v 1
The reported uncertainty of measurament is stated as the standard uncertainty of measurament
multiphed by the coverage factor k=2, which for a normal distnbution corresponds o a coverage
probability of approximately 95%
The uncoranting of NommX, Y Z do nol sitect Tha E°-Beid uncanainly inssde TSE (sse Pages 5 and ©
NUMaeGHl INANNZAON DM nler Lcarimety not regurnd
Unoortminty Jelaminod uing the mas. deviation Tres lineet respome apphying reclangudnr bl and i expr r
Cortificate No: ETJ- 1609 Mart2 Paga 4 0of 1%
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1609

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz)

HCT CO., LTD.

Conductivity |

Relative Depth Unct
Pormittivity ' (Sim)" ConvF X | ConvF Y ConvF Z Alpha (mm) (k=2)
087 7.3 7.32 7.3%
. BE
( £ 36 £
o :
|2
) ( 4 [ «
) 1.37 3 ‘
}
( 2t
( 4 0
1
180 | 3
M 1 [ t e i ! '
o tarsey |
e ] 1k - fors (v
val oqueE " bty |
Wiy Paramete
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1609

Calibration Parameter Determined in Body Tissue Simulating Media

Relatve Conductivity Depth Unct
f(MMz)" | Parmittivity” | {Sim)’ | ConwFX | ComvFY | ConvFZ Alpha (mm) | (k=2
&5( 58 7 1,94
0 824
1 4.8 (
! 1.k
.| ) 1.9 ] 1
] iy "" “l. | I ‘
1 i I "1
{z, e vols P
1 Al |
te N ) 1
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

# !-\" iz

TEW

Uncertainty of Frequency Response of E-fiaid: £ 6.3% (k=2)
t =l
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Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM =1800 MHz R22

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SARc.q4)

(TEM cell , f = 900 MHz)

SAR [mWicm3

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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ET3DVE- SN 1608 March 19, 2012
Conversion Factor Assessment
1= B35 MHz WGLS RS (H_convr) 1= 1900 MHz WGLS R22 (M_comvF)
Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz
10 08 <08 04 02 00 02 04 048 08 1.0
Uncertainty of Sphaerical Isotropy Assesamont: £2.6% (ke2)
Cortficate No: ETI-1609_Mar12 Paga 10 of 11
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1609

Other Probe Parameters
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Attachment 4. — Dipole Calibration Data
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Swiss Calibration Service
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Certificate No: D835V2-441 May12

CALIBRATION CERTIFICATE

1
Otjoct DB35V2 - 8N 441
Calibration prococurvis) QA CAL-05.v8
Calibration procedure for dipole validation kits atiove 700 MHz
Calitsrunon dwle Mly 18, 2012
This calbrabon cerificate docurnents tho aceablity & natonal standards, which reilize the physical unity of measurements {S1)
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L] I Ag tor the recognition of calibration certifioates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.z

N/A nol applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-20083, "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 1o the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢} Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

« 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.

* 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 Retum 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 Retum 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 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 system configuration, as far as not given on page 1
DASY Version DASY5 v52.81
Extrapolation Advanced Extrapolation
Phantom Modutar Fist 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 lollowing parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°<C M5 0.90 mho/m
Measured Head TSL parameters {(220202)*C 40626% 0.89 mho/m =26 %
Head TSL temperature change during test <D5°C -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 235mW /g
SAR for nominal Head TSL parametors normalized o 1W S.43 mW /g = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 250 mW input power 154mW /g
SAR for nominal Head TSL parameters normalized to 1W 6.18 mW /g = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parametars 2207°C 552 0.87 mho/m
Measured Body TSL parametors (220+02)"C 543£6% 1.00 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 244mW /g

SAR tor nominal Body TSL parameters

normalized 1o 1W

9.50 mW /g £ 17.0 % (k=2)

SAR averaged over 10 em” (10 g) of Body TSL condition
SAR measured 250 mW input powar 1.60mW /g
SAR for nominal Body TSL parameters normalized o 1W 627 mW /g = 16.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL

impedanca, translormed 10 fead paint 5110

Antenna Parameters with Body TSL

impedance, transformed 1o 1eed point

Heotum Loss

General Antenna Parameters and Design

Electrical Delay (one diraction)

79 ne
Srens

Aller long term use with 100W radiated powar, only & slight warming of the dipole nedr the feedpoint can be measured

The dipole is made of standard semirgid coaxial cable, The center conductor of the feeding line is

f th

tragtly conneciond o the
second arm of tha dipole. The antenna (s therelore short-circulted for DC-sighals. On st e dipoles, small end caps
15 explained in the
"Measuremont Conditions” paragraph. The SAR data are not affectod by this change. The overall dipole length is still
according 1o the Standard

are added o the dipole arms in order to improve matching when loaded according ¢

Nc excessive force must be applied 10 the dipole arms, becausa thay might band or the soldered connections near the
feedpoint may be damaged

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 08, 2001
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DASYS Validation Report for Head TSL

Date: 16.05.2012
Fest Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2: Serinl: D835V2 - SN: 441

Communication System: CW; Frequency: 835 MHz

Medium parameters used: = 835 MHz: o = 0.89 mho/m; £, = 40.6; p = 1000 kg/m
Phantom section: Flat Section

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

DASYS2 Configuration
o  Probe: ESIDV3 - SN3205; ConvE(6.07, 6,07, 6.07); Calibrated: 30.12.201 1:
o Sensor-Surface: Imm (Mechanical Surface Detection)
o Electromics: DAE4 Sn601; Calibrated: 04.07 2011
«  Phantom: Flat Phaniom 4.9L; Type: QDOOOP49AA: Serial: 1001

o« DASYS2 52.8.1(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=5mm, dz=5mm

Reference Value = 57.129 Vim: Power Drift = 0.00 dB

Peak SAR (extrupolated) = 3,474 mW/g

SAR(I g) = 2.35 mW/g: SAR(10 g) = 1L.54 mW/g

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

db)
— 0
|
i 2.40
4.80
1.20
-9.60
12,00
0dB =273 mW/g =872 dB mW/g
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 16.05,2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz: Type: D835V2; Serial: D835SV2 - SN: 441

Communication System: CW; Frequency: 835 MHz

Medium parameters used: [ = 835 MHz; o = | mho/m: g = 54.3. p= 1000 kp/m’
Phantom section: Flat Section

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

DASYS52 Configuration
e Probe: ES3DV3 - SN3205; Convi(6.02, 6,02, 6.02); Calibrated: 30.12.2011;
* Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electromics; DAE4A Sn601; Calibrated: 04.07.2011
«  Phantom: Flat Phantom 4.9L: Type: QDOOOP49AA: Scrial: 1001

» DASYS52352.8.1(838): SEMCAD X 14.6.5(6469)

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

Reference Value = 55.054 V/im; Power Drift = 0,03 dB

Peak SAR (extrupolated) = 3.533 mW/g

SAR(1 g) = 2,34 mW/g: SAR(10 g) = 1.6 mW/g

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

-S40

12.00

0dB =2.82 mW/g =900 dB mW/g
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altration date July 20, 2012
This cafitrutson cortifioste docurments e tacsatiiity 1 nuloera standasds. Wi teallze the phyyaical units of messorermacrs (5
e menswsmants ard Hhe o Tamhus witt didence probabiity am given an the fobiow W POge and ar e
AR cudibeations Nave Heet CONAUCIED I the clussd labomnory Saciity: Srveorment lempendien (22 = C and humiity

al « od (NS T tiow for calymbon
P nry Soerndaro 10 » al Dsste (Cortifionte Ne wehoditedt Calibratiar
Ower ey EPW-$424 GEITa80 02 BOc-11 (Ng, V745 a1
Powar sensor HIP MB1A USITa90T8) JC1-1Y (No, 21701451 wi-12
Fistamnon 70 b Astaraasnr 5N 5068 0k 2T-Mar IR (No. AT01530) Apr1d
Typa-N mwnatet comixmatics N 3 o8y 7 Mar 12 (No. 21701533) Apr-12
Fnkarence Prt oW SN 3¢ W-0wc-11 (No. ESS-3205 _Dect1 oo 13
DAE4 3N 0 2Tdun 12 (Na. DAESODT _Junt2) I 10
Secondary Standar |1D» Check Date (in house) cnochiod Chock
v AN MY&1092 1800402 in houss check Oa-11 nn
HF genamitor RAS & x 100000 M-Aug-29 (i housa cheok Oct-11 n#
MNeatwors Anadyoer HPF 8753 SATINSHE S4208 1500107 (0 howsa chack Oot-11

Yenria Functior Snatise
Altarartmd by Dvmon Moy Labormtory Teohessian
| L Al
| Approvent by Katin Pokovic Techrical Manager e
e 5=
lssciod: July 01

Caltantion comifuate shiall NOL Do mOIOdUONE S20SpE N Il withoot seltten ALTITYYW

arificate No D1800V2E-50032 Hage

Tofa

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

TEL: +82 31 645 6300

130 of 145



HCT

HCTHEED LTS

Report No.: HCTA1211FS01 FCC ID: ZNFEG15F Date of Issue: ~ Nov.16, 2012

Calibration Laboratory of Schwalasri Kanlibriors

Schmid & Partner Service muinee @ #alo00agn
Engineering AG Servizio svizzers di tarsturs

Zoughausatrasse €3, 0004 Zurich, Switsoriand Swina Calibration Service

Accrodiad Dy (he Swins Acoroditalion Service (SAS) Accreditation No: SCS 108

The Swiss Accreditation Service in ane of the signatories 1o the EA

Mudtilateeal Age for the recognition of celibration 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 Wirsless
Communications Devices: Measurement Techniques®, December 2003

b) IEC 62208-1, *Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
Fabruary 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 Moblle and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 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
paraliel to the body axis.

» Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated Is transformed from the
measurement at the SMA connector to the feed point. The Returmn Loss ensures low
reflected powear. No uncentainty 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 1o 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 system configuration, as far as not given on pags 1
DASY Version DASYS V5281
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Centor - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy. dz =5 mm
Froquency 1900 MHz = 1 MMz
Head TSL parameters
The tollowing parametens and calculations were appled
Temperature Pormittivity Conductivity
Nominal Head TSL parameters 220°C 400 1,40 mho/m
Measured Head TSL parametors (220:02)°C V026N 138mho/ma 6%
Heoad TSL temperature change during test <05°C -
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR meanured 250 mW input powar f88mMW /g
SAR for nomingl Head TSL parameters normalized o 1W 39.0mW /g = 17.0 % (k=2)
SAR avaraged over 10 em’ (10 g) of Head TSL condition
SAR measured 250 mW Input power SI1TmW/iyg
SAR for nominal Head TSL parameters normslized o 1W 205 mW /g = 18.5 % (kn2)
Body TSL parameters
The lollowing parameters and culeulations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mho/m
Measured Body TSL parameters (220+02)°C S2626% 152 mho/ma 6%
Body TSL temperature change during test <05°C - -
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Bady TSL Condition
SAR measured 250 mW input power 100mW /g
SAR for nominal Body TSL parametars nomafzed to 1W 399 mW /g = 17.0 % (k=)
SAR averaged over 10 em” (10 g) of Body TSL condition
SAR measured 250 mW nput power S30mW /g
SAR for nominal Body TSL parameters normalized to 1W 212 mW /g 2185 % (k=2)
Cortificate No: D1000V2-54052 _Jul12 Pagedof8
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Appendix

Antenna Parameters with Head TSI

Antenna Parameters with Body TSI

General Antenna Parameters and Design

Additional EUT Dal:
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DASYS Validation Report for Head TSL

Date: 20.07.2012
T'est Labormtory: SPEAG, Zunich, Swizerland
DUT: Dipole 1900 MHEHz; Type: DI9OV2; Serial: D190V 2 < SN: 54032

Commumcation System: CW Frequency: 1900 MHz

Medivm parsmeters used: = 1900 MHz; o = 1 38 mho/m; &= 39.9; p = 1000 kg/nn
Phantom section: Flat Section

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

DASYS52 Configuration
o Probe: ES3IDV3I - SNA205; CoanvIHS.01, 5.01. 5.01): Calibrated: 30.12.2011
o  Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601: Calibred: 27.06.2012
o Phantom: Flat Phantom 5,0 (front); Type: QDOOOPSOAA; Serninl: 1001

. DASYS2 528 1(838): SEMCAD X 14.6.5(6469)

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

Reference Value = 96,864 V/m; Power Draft = 0.03 dB

Peak SAR (extrapolated) = 17.209 mW/g

SAR{I 2) = 9.68 mW/g; SAR( 10 g) =511 mW/g

Maximum value of SAR (measured) = 12| mW/g

"

"
{of 28m
120
.
1w
™

0dB = 121 mW/g=2166dB mW/g
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 20.07.2012
I'est Laboruory: SPEAG, Zurich, Switzerlund
DUT: Dipole 1900 MHz; Type: DI9200V2: Serial: D1900V2 - SN: 54032

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: {= 1900 MHz; o = 1 52 mho/m; & = 52.6; p = 1000 kg/m
Phantom section: Flat Section

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

DASYS52 Conliguratior
o  Probe: ESIDV3 - SN3205: ConvH4.62,. 4.62, 4.62). Calibrated: 30.12.2011
e  Sepsor-Surface: 3mm (Mechanical Surface Detection)
. Electromics: DAES Sn60 1 Caltbrted: 270602012
« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Senal: 1002

o DASYSZS25. 1838 SEMCAD X 14.6.5(6469)

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

Reference Value = 95 470 Vin: Power Drift = -0.00 dB

Poak SAR (extrapolated) = 17.332 mW/g

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

Maximum value of SAR (measured 126 mW/g

0dB = 126 mW/g = 2201 dB mW/g
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chom HCT (Dymstec) Cantificats No: D2450V2-743_Aug12

|CALIBRATION CERTIFICATE |
|

Ubjoct D2450V2 - SN: 743
Calbwution procetueds) QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

Caltiraton dale AUgUS‘ 23,2012

Tha calibention camibicate Socunents he tncsabilty 1o nutong! sanderds. whach rmalize the physical unity of messurements (51)

The mapsuramants and the uncertarntes with confidence motintxity am given on the foliowing pages and o pant of the cerificale
| A caltraficed have Bese: contuctsd In e ciossd barmory faciity: eemonmant tempansturne (22 = 3)°C and humidity < 0%

Calibention Equipmant uset (MATE oriticat for cabtvulion)
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Palmnncs 20 $5 Albsnustor | SN 5058 (200 27-Mar 12 (Na 7-01530) Api-13
Type-N mismatch combmnution | SN 5047 27 08377 27-Mar a2 (Na. 21701 } pr1d
Aalerancs Probe ESIOV) SN 2208 30-Duc-11 (No. EB3-3205_Dea11) Dec-12
DAE4 SN o 27-0an-12 (No. DAEA-801_Jun13) 13
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Narne Funcogn
Callbemind by: larse E-Naoug Lahoratory Technican
Approwed by Katu Pokovio Technical Managor
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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) lor hand-held
devices used in close proximity to the ear (frequency range of 300 MHz 1o 3 GHz)",
February 2005

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure o 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.

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

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

« Electrical Delay: One-way detay between the SMA connector and the antenna teed point.
No uncertainty required.

* SAR measured: SAR measured at the staled 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 resuit.

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 systam configuration, as ar as not given on page 1
DASY Version DASYS V5282
Extrapolation Adavanced Extrapotation
Phantom Modutar Fimt Phantom
Distance Dipole Centor - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 Mz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Parmittivity Conductivity
Nominal Head TSL parasmeters 20"C 302 1.80 mhoim
Measured Head TSL parameters 220:202)"C 302+6% 1.81 mho/m 26 %
Head TSL temperature change during test <05°C
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Heed TSL Condition
SAH mossured 250 mW input power 132mW /g
SAR lor nominal Head TSL parameters narmalized to 1W S2.7 mWig = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL candition
SAR measured 250 mW input powar 6W8mW/g
SAR for nommal Head TSL parameters normalized to 1W 247 mW /g = 16,5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 527 1.95 mho/m
Meaasured Body TSL parametors (220+£02)"C 51.326% 194 mhom 6%
Body TSL temperature change during lesat <05°C
SAR result with Body TSL
SAR averaged over 1 cm” (1 @) of Body TSL Condition
SAR measured 250 mW input powert 130mW/g
SAR for nominal Body TSL parameters nommalized to 1W 51.2mW /g £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 810mW /g
SAR for nominal Body TSL parameters nomalized o 1W 242mW /g =185 % (ks2)
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Appendix

Antenna Parameters with Head TSL

Antenna Parameters with Body TSL

fead pol

General Antenna Parameters and Design

Additional EUT Data
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DASYS5 Validation Report for Head TSL

Date: 23.08.2012
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 743

Communication System: CW; Freguency: 2450 MHz

Medium parameters used: {= 2450 MHz; o = 1L.81 mho/ny; & = 39.2: p = 1000 kg/m
Phantom section: Flat Section

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

DASYSZ Configuration
o Probe: ES3IDVI - SN320S; ConvF(4.45, 4.45, 4.45); Calibrated: 30.12.2011
o Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAEA Sn601; Calibrated: 27.06.2012
o Phantom: Flat Phantom 5.0 (front); Type: QDODIPSOAA; Sernal; 1001

e DASYS2S5282(969), SEMCAD X 14,6.6(6824)

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

Reference Value = 98.554 Vim: Power Dnft =0.01 dB

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

SAR(I g} = 13.2 mW/g; SAR(10 g) = 6,18 mW/g

Maximum value of SAR (measured) = 16,5 Wik
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 22.08.2012
Test Luboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 743

Communication System: CW; Frequency: 2450 MHz

Medium pammeters used: = 2450 MHz; 0 = 1.99 mbo/m; & = 51.3; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Suindard: DASYS (IEEE/TEC/ANS] C63.19-2(007)

DASYS2 Configurution
« Probe: ES3DV3 - SN320§; ConvF(4.26, 4.26, 4.26); Calibrated: 30,12.2011
o Sensor-Surface: Imm (Mechanicul Surface Detection)
o Electronics: DAES Sa601: Calibruted: 27.06,2012
«  Phantom: Flat Phantom 5.0 (back). Type: QDOOOPSOAA; Senal: 1002

o DASYS5252.8.2(969). SEMCAD X 14.6.6(6824)

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

Reference Value = 95,699 Vim: Power Drift = 0.01 dB

‘eak SAR (extrapolated) = 26, 489 mW/g

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

Maximum value of SAR (measured) = 16,9 W/kg

14.40

19.20

-24.00 !
0dB = 169 Wikg = 24.56 dB W/kg
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Impedance Measurement Plot for Body TSL
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