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4. System check result Body 5300MHz
(1) Simulated Tissue Liquid Parameter confirmation
DIELECTRIC PARAMETERS MEASUREMENT RESULTS
Ambient | Relative . Liquid | Measured .. _
Date Temp. |Humidity Liquid Temp. | Frequency | Parameters "{/arlget Measured De\[/;/a ;1on L[1§/n;t Remark
[deg.c] [%] type [deg.c] [MHZ] aue : :
er 52.0 - - -
- - - - - 3000 *1
6 [mho/m] 2.73 - - -
er 48.9 47.6 -2.7 +/-5
17-Oct 24 48 MBBL 23.5 5300 *2
3.5-5.8 © [mho/m] 5.42 5.59 3.1 +/-5
er 48.9 48.7 -0.4 +/-5
24-Oct 24 53 MBBL 23.5 5300 *2
3.5-5.8 o [mho/m] [ 5.42 5.59 3.1 +/-5
er 48.2 - - -
- - - - - 5800 *1
6 [mho/m] 6.00 - - -
er: Relative Permittivity / o : Coductivity
*1 The Target value is a parameter defined in KDB 865664D01.
*2 The dielectric parameters should be linearly interpolated between the closest pair of target frequencies to determine
the applicable dielectric parameters corresponding to the device test frequency.
DIELECTRIC PARAMETERS MEASUREMENT RESULTS
Ambient | Relative . Liquid | Measured . _
Date Temp. |Humidity Lthuld Temp. [Frequency| Parameters '{]arlget Measured Dev;/a tion Llll;nt Remark
[dege] | [%] YPE | [dege] | [MHZ) alue [%] (%]
47.2 47.6 0.9 +/-6
17-0ct | 24 a8 [ MBBLI 235 | 5300 l *3%4
3.5-5.8 6 [mho/m] 5.57 5.59 0.3 +/-6
47.2 48.7 3.2 +/-6
24-0ct | 24 s3 | MBBLY 535 | 5300 il *3%4
3.5-5.8 o[mho/m] | 5.57 5.59 0.3 +/-6

er: Relative Permittivity / ¢ : Coductivity

*3 The target value is the calibrated dipole Body TSL parameters. (DSGHzV2 SN:1020, Measured Body TSL parameters)

*4 The limit is for deviation provided by manufacture.
(2) SAR correction for deviations of complex permittivity from target
The measured SAR results are corrected with target value of
KDB865664DO01.
Corrected SAR(1g) = Measured SAR(1g) x (100-/ISAR)/100

ASAR = cg Asr+ ¢ Ao Date 17-Oct 24-Oct
<lg> f(GHz)= 5.3 5.3
Ce=-7.854x10™*f +9.402x107£2-2.742x10°2£-0.2026 Aer(%)= 2.7 -0.4
C6=9.804x10°f -8.661x102£+2.981x102£+0.7829 Ao (%)= 3.1 3.1
<10g> lg [Ce= -0.2008 -0.2008
Ce=3.456x10"f -3.531x1022+7.675x1072£-0.1860 Co= -0.0324 -0.0324
Co=4.479x10"f* -1.586x1072£>-0.1972+0.7717 ASAR(%)= 0.44 -0.02
‘f ¢ is the frequency in GHz. 10g |Ce= -0.2566 -0.2566
Co= -0.0521 -0.0521
ASAR(%)= 0.53 -0.06
(3) System check result (for calibration by manufacture)
SYSTEM CHECK
Frequency SAR Ig [W/ke] - — —
Date Forward Power 100mW Conversion 1W Target Value(1W) | Deviation Limit Remark
L] Measured /ISAR corrected Calculation [%] [%]
17-Oct 5300.00 8.06 8.02 80.25 75.80 59 +/-10 *5
24-Oct 5300.00 8.29 8.29 82.92 75.80 94 +/-10 *5

*5 The taget value is the parameter defined in SAR for nominal Body TSL parameters in manufacturer calibrated dipole (D5GHzV2 SN:1020)
Please refer to " SAR result with Body TSL of Appendix 2 2. System Check Dipole (DSGHzV2,S/N: 1020)".
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Body 5300MHz System Check DATA / DipoleSGHz / Forward Conducted Power : 100mW
Communication System: UID 0, CW (0); Communication System Band: DSGHz (5000.0 - 6000.0 MHz); Frequency: 5300
MHz;Duty Cycle: 1:1

Medium parameters used: f= 5300 MHz; 6 = 5.586 S/m; g, = 47.603; p = 1000 kg/m3

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration

Probe: EX3DV4 - SN3825; ConvF(4.23, 4.23, 4.23); Calibrated: 2013/12/13;

Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn509; Calibrated: 2014/07/28

Phantom: ELI 4.0; Type: QDOVAO01BB; Serial: 1045

Measurement SW: DASY52, Version 52.8 (8);

Area Scan (91x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 17.7 W/kg

Zoom Scan (8x8x6)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm
Reference Value = 57.00 V/m; Power Drift =-0.07 dB

Peak SAR (extrapolated) = 31.8 W/kg

SAR(1 g) = 8.06 W/kg; SAR(10 g) =2.21 W/kg

Maximum value of SAR (measured) = 16.1 W/kg

Date: 2014/10/17
Ambient Temp. : 24.0 degree.C. Liquid Temp.; 23.5 degree.C.
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Body 5300MHz System Check DATA / DipoleSGHz / Forward Conducted Power : 100mW
Communication System: UID 0, CW (0); Communication System Band: DSGHz (5000.0 - 6000.0 MHz); Frequency: 5300
MHz;Duty Cycle: 1:1

Medium parameters used: = 5300 MHz; 6 = 5.586 S/m; &, = 47.603; p = 1000 kg/m3

Phantom section: Flat Section

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

DASY5 Configuration

Probe: EX3DV4 - SN3825; ConvF(4.23, 4.23, 4.23); Calibrated: 2013/12/13;

Sensor-Surface: 0mm (Fix Surface)

Electronics: DAE4 Sn509; Calibrated: 2014/07/28

Phantom: ELI 4.0; Type: QDOVAO001BB; Serial: 1045

Measurement SW: DASY 52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Z Scan (1x1x31): Measurement grid: dx=20mm, dy=20mm, dz=5mm
Maximum value of SAR (measured) = 20.7 W/kg

Date: 2014/10/17
Ambient Temp. : 24.0 degree.C.  Liquid Temp.; 23.5 degree.C.
SAR(x.v.z.fl)
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Body 5300MHz System Check DATA / DipoleSGHz / Forward Conducted Power : 100mW
Communication System: UID 0, CW (0); Communication System Band: DSGHz (5000.0 - 6000.0 MHz); Frequency: 5300
MHz;Duty Cycle: 1:1

Medium parameters used: f= 5300 MHz; 6 = 5.587 S/m; g, = 48.727; p = 1000 kg/m3

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration

Probe: EX3DV4 - SN3825; ConvF(4.23, 4.23, 4.23); Calibrated: 2013/12/13;

Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn509; Calibrated: 2014/07/28

Phantom: ELI 4.0; Type: QDOVAO01BB; Serial: 1045

Measurement SW: DASY52, Version 52.8 (8);

Area Scan (91x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 18.1 W/kg

Zoom Scan (8x8x6)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm
Reference Value = 57.17 V/m; Power Drift =-0.02 dB

Peak SAR (extrapolated) = 32.6 W/kg

SAR(1 g) = 8.29 W/kg; SAR(10 g) = 2.31 W/kg

Maximum value of SAR (measured) = 16.4 W/kg

Date: 2014/10/24
Ambient Temp. : 24.0 degree.C. Liquid Temp.; 23.5 degree.C.
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Body 5300MHz System Check DATA / DipoleSGHz / Forward Conducted Power : 100mW
Communication System: UID 0, CW (0); Communication System Band: DSGHz (5000.0 - 6000.0 MHz); Frequency: 5300
MHz;Duty Cycle: 1:1

Medium parameters used: = 5300 MHz; 6 = 5.587 S/m; ¢, = 48.727; p = 1000 kg/m3

Phantom section: Flat Section

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

DASY5 Configuration

Probe: EX3DV4 - SN3825; ConvF(4.23, 4.23, 4.23); Calibrated: 2013/12/13;

Sensor-Surface: 0mm (Fix Surface)

Electronics: DAE4 Sn509; Calibrated: 2014/07/28

Phantom: ELI 4.0; Type: QDOVAO001BB; Serial: 1045

Measurement SW: DASY 52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Z Scan (1x1x31): Measurement grid: dx=20mm, dy=20mm, dz=5mm
Maximum value of SAR (measured) =21.2 W/kg

Date: 2014/10/24
Ambient Temp. : 24.0 degree.C.  Liquid Temp.; 23.5 degree.C.
SAR(x.v.z.fl)
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5.  System check result Body 5600MHz

(1) Simulated Tissue Liquid Parameter confirmation

DIELECTRIC PARAMETERS MEASUREMENT RESULTS

Ambient | Relative Liquid Liquid | Measured Tareet Deviation Limit
Date Temp. |Humidity tque Temp. | Frequency | Parameters Valg . Measured \[]ty] [%] Remark
[deg.c] | [%] P [deg.c] | [MHz] u g g
er 52.0 - - -
- - - - - 3000 *1
6 [mho/m] 2.73 - - -
er 48.5 46.3 -4.5 +/-5
17-Oct 24 48 MBBL 23.5 5600 *2
3.5-5.8 o [mho/m] | 5.77 5.77 0.0 +/-5
MBBL er 48.5 47.8 -1.4 +/-5
24-Oct 24 53 23.5 5600 *2
3.5-5.8 6 [mho/m] 5.77 5.88 1.9 +/-5
er 48.2 - - -
- - - - - 5800 *1
6 [mho/m] 6.00 - - -
er: Relative Permittivity / ¢ : Coductivity
*1 The Target value is a parameter defined in KDB 865664D01.
*2 The dielectric parameters should be linearly interpolated between the closest pair of target frequencies to determine
DIELECTRIC PARAMETERS MEASUREMENT RESULTS
Ambient | Relative . Liquid | Measured . .
Date Temp. |Humidity L1que1d Temp. |Frequency| Parameters {/aar{geet Measured De\[/;/a ;wn L[I[I;l;t Remark
[degc] | [%] WP rheac] | [MHZ u 0 0
46.6 46.3 -0.6 +/-6
17-Oct | 24 a8 | MBBLL o35 1 se00 = *3%4
3.5-5.8 6 [mho/m] 5.98 5.77 -3.5 +/-6
MBBL er 46.6 47.8 2.6 +/-6
24-Oct 24 53 23.5 5600 *3%4
3.5-5.8 6 [mho/m] 5.98 5.88 -1.7 +/-6

er: Relative Permittivity / ¢ : Coductivity
*3 The target value is the calibrated dipole Body TSL parameters. (DSGHzV2 SN:1020, Measured Body TSL parameters)
*4 The limit is for deviation provided by manufacture.
(2) SAR correction for deviations of complex permittivity from target
The measured SAR results are corrected with target value of
KDB865664D01.
Corrected SAR(1g) = Measured SAR(1g) x (100- /ISAR)/100

ASAR = cg Asr+ ¢co Ao Date 17-Oct 24-Oct
<lg> f(GHz)= 5.6 5.6
Ce=-7.854x10*f* +9.402x10°>-2.742x107£-0.2026 Aer(%)= -4.5 -1.40
C06=9.804x107f* -8.661x107+2.981x107f+0.7829 Ao(%)= 0.0 1.90
<10g> lg |Ce= -0.1992 -0.1992
Ce=3.456x10"f -3.531x102+7.675x1072£-0.1860 Co= -0.0445 -0.0445
Co=4.479x107f* -1.586x101>-0.1972f+0.7717 SAR(%)= 0.90 0.19
f “ is the frequency in GHz. 10g |Ce= -0.2566 -0.2566
Co= -0.0434 -0.0434
SAR(%)= 1.15 0.28
(3) System check result (for calibration by manufacture)
SYSTEM CHECK
Frequency AR I ] - — —
Date Forward Power 100mW Conversion 1W Target Value(1W) | Deviation Limit Remark
[MHz] Measured /ISAR corrected Calculation [%] [%]
17-Oct [ 5600.00 8.00 7.93 79.28 80.30 1.3 +/-10 *5
24-Oct | 5600.00 7.70 7.69 77.00 80.30 4.1 +/-10 *5

*5 The taget value is the parameter defined in SAR for nominal Body TSL parameters in manufacturer calibrated dipole (DSGHzV2 SN:1020)
Please refer to " SAR result with Body TSL of Appendix 2 2. System Check Dipole (D5GHzV2,S/N: 1020)".
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Body 5600MHz System Check DATA / DipoleSGHz / Forward Conducted Power : 100mW
Communication System: UID 0, CW (0); Communication System Band: DSGHz (5000.0 - 6000.0 MHz); Frequency: 5600
MHz;Duty Cycle: 1:1

Medium parameters used: f= 5600 MHz; 6 = 5.771 S/m; &, = 46.337; p = 1000 kg/m3

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration

Probe: EX3DV4 - SN3825; ConvF(3.9, 3.9, 3.9); Calibrated: 2013/12/13;

Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn509; Calibrated: 2014/07/28

Phantom: ELI 4.0; Type: QDOVAO01BB; Serial: 1045

Measurement SW: DASY52, Version 52.8 (8);

Area Scan (91x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 16.1 W/kg

Zoom Scan (8x8x6)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm
Reference Value = 58.68 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 33.6 W/kg

SAR(1 g) = 8 W/kg; SAR(10 g) = 2.17 W/kg

Maximum value of SAR (measured) = 16.1 W/kg

Date: 2014/10/17
Ambient Temp. : 24.0 degree.C. Liquid Temp.; 23.5 degree.C.
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Body 5600MHz System Check DATA / DipoleSGHz / Forward Conducted Power : 100mW
Communication System: UID 0, CW (0); Communication System Band: D5SGHz (5000.0 - 6000.0 MHz); Frequency: 5600
MHz;Duty Cycle: 1:1

Medium parameters used: = 5600 MHz; 6 = 5.771 S/m; &, = 46.337; p = 1000 kg/m3

Phantom section: Flat Section

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

DASY5 Configuration

Probe: EX3DV4 - SN3825; ConvF(3.9, 3.9, 3.9); Calibrated: 2013/12/13;

Sensor-Surface: 0mm (Fix Surface)

Electronics: DAE4 Sn509; Calibrated: 2014/07/28

Phantom: ELI 4.0; Type: QDOVAO001BB; Serial: 1045

Measurement SW: DASY 52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Z Scan (1x1x31): Measurement grid: dx=20mm, dy=20mm, dz=5mm
Maximum value of SAR (measured) = 22.6 W/kg

Date: 2014/10/17
Ambient Temp. : 24.0 degree.C.  Liquid Temp.; 23.5 degree.C.
SAR(x.v.z.fl)
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Body 5600MHz System Check DATA / DipoleSGHz / Forward Conducted Power : 100mW
Communication System: UID 0, CW (0); Communication System Band: DSGHz (5000.0 - 6000.0 MHz); Frequency: 5600
MHz;Duty Cycle: 1:1

Medium parameters used: f= 5600 MHz; 6 = 5.88 S/m; &, = 47.813; p = 1000 kg/m3

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration

Probe: EX3DV4 - SN3825; ConvF(3.9, 3.9, 3.9); Calibrated: 2013/12/13;

Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn509; Calibrated: 2014/07/28

Phantom: ELI 4.0; Type: QDOVAO001BB; Serial: 1045

Measurement SW: DASY52, Version 52.8 (8);

Area Scan (91x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 16.7 W/kg

Zoom Scan (8x8x6)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm
Reference Value = 53.26 V/m; Power Drift =-0.02 dB

Peak SAR (extrapolated) = 32.0 W/kg

SAR(1 g) = 7.7 W/kg; SAR(10 g) = 2.11 W/kg

Maximum value of SAR (measured) = 15.3 W/kg

Date: 2014/10/24
Ambient Temp. : 24.0 degree.C. Liquid Temp.; 23.5 degree.C.
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Body 5600MHz System Check DATA / DipoleSGHz / Forward Conducted Power : 100mW
Communication System: UID 0, CW (0); Communication System Band: D5SGHz (5000.0 - 6000.0 MHz); Frequency: 5600
MHz;Duty Cycle: 1:1

Medium parameters used: = 5600 MHz; 6 = 5.88 S/m; ¢, = 47.813; p= 1000 kg/m3

Phantom section: Flat Section

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

DASY5 Configuration

Probe: EX3DV4 - SN3825; ConvF(3.9, 3.9, 3.9); Calibrated: 2013/12/13;

Sensor-Surface: 0mm (Fix Surface)

Electronics: DAE4 Sn509; Calibrated: 2014/07/28

Phantom: ELI 4.0; Type: QDOVAO001BB; Serial: 1045

Measurement SW: DASY 52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Z Scan (1x1x31): Measurement grid: dx=20mm, dy=20mm, dz=5mm
Maximum value of SAR (measured) = 17.1 W/kg

Date: 2014/10/24
Ambient Temp. : 24.0 degree.C.  Liquid Temp.; 23.5 degree.C.

SAR(x.v.z.fl)
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6. System check result Body S§00MHz

(1) Simulated Tissue Liquid Parameter confirmation

DIELECTRIC PARAMETERS MEASUREMENT RESULTS

Ambient | Relative Liquid Liquid | Measured Tarcet Deviation Limit
Date Temp. |Humidity tque Temp. | Frequency | Parameters Valg . Measured \[]ty] [%] Remark
[deg.c] | [%] P [deg.c] | [MHz] U b g
er 48.2 47.2 2.2 +/-5
20-Oct 24 46 MBBL 23.5 5800 *1
3.5-5.8 6 [mho/m] 6.00 5.92 -1.4 +/-5
er 48.2 46.9 2.7 +/-5
23-Oct 24 50 MBBL 23.5 5800 *1
3.5-5.8 o [mho/m] [  6.00 5.86 2.3 +/-5
er: Relative Permittivity / ¢ : Coductivity
*1 The Target value is a parameter defined in KDB 865664D01.
DIELECTRIC PARAMETERS MEASUREMENT RESULTS
Ambient | Relative . Liquid | Measured .. ..
Date Temp. |Humidity Lthmd Temp. |Frequency| Parameters {/aarlg - Measured De\[/;/a;lon L[1(r’/n;t Remark
[deg.c] | [%] YPE | dege] | [MHz) ue . g
46.3 47.2 1.9 +/-6
20-0ct | 24 a6 | MBBLU 535 | ss00 = % *3
3.5-5.8 6 [mho/m] 6.23 5.92 -5.0 +/-6
46.3 46.9 1.3 +/-6
23-Oct | 24 so | MBBL 535 | ss00 = * 3
3.5-5.8 o [mho/m] | 6.23 5.86 -5.9 +/-6

er: Relative Permittivity / 6 : Coductivity
*2 The target value is the calibrated dipole Body TSL parameters. (DSGHzV2 SN:1020, Measured Body TSL parameters)
*3 The limit is for deviation provided by manufacture.

(2) SAR correction for deviations of complex permittivity from target

The measured SAR results are corrected with target value of
KDB865664DO01.
Corrected SAR(1g) = Measured SAR(1g) X (100-/ISAR)/100

Date 20-Oct 23-Oct
ﬁIS;R ce Aer+ ¢o Ao NGHZ= =3 =3
Ce=-7.854x10°* +9.402x10°£-2.742x10£-0.2026 Ler (%)= 2 Lol
C5=9.804x10°f -8.661x102+2.981x102£+0.7829 Ao(%e)= 214 -2.3
<10g> g |Ce= -0.1986 -0.1986
Ce=3.456x10"F -3.531x10£+7.675x10°2£-0.1860 Co= -0.0449 -0.0449
Co=4.479x10"F -1.586x107£-0.1972£+0.7717 LISAR(%)= 0.50 0.64
‘f ¢ is the frequency in GHz. 10g |Ce= -0.2544 -0.2544

Co= 0.0317 0.0317
ASAR (%)= 0.60 0.76
(3) System check result (for calibration by manufacture)
SYSTEM CHECK
Frequency SAR 1g [W/kg]
Date Forward Power 100mW Conversion 1W Target Value(1W) | Deviation Limit Remark
[MHz] Measured /ISAR corrected Calculation [%] [%]
20-Oct 5800.00 6.92 6.89 68.85 74.80 -7.9 +/-10 *4
23-Oct 5800.00 7.12 7.07 71.20 74.80 -4.8 +/-10 *4

*4 The taget value is the parameter defined in SAR for nominal Body TSL parameters in manufacturer calibrated dipole (DSGHzV2 SN:1020)
Please refer to " SAR result with Body TSL of Appendix 2 2. System Check Dipole (D5SGHzV2,S/N: 1020)".
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Body S800MHz System Check DATA / DipoleSGHz / Forward Conducted Power : 100mW
Communication System: UID 0, CW (0); Communication System Band: DSGHz (5000.0 - 6000.0 MHz); Frequency: 5800
MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f= 5800 MHz; 6 = 5.917 S/m; &, = 47.159; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration

Probe: EX3DV4 - SN3825; ConvF(4.05, 4.05, 4.05); Calibrated: 2013/12/13;

Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn509; Calibrated: 2014/07/28

Phantom: ELI 4.0; Type: QDOVAO01BB; Serial: 1045

Measurement SW: DASY52, Version 52.8 (8);

Area Scan (91x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 13.9 W/kg

Zoom Scan (8x8x6)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm
Reference Value = 54.82 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 31.9 W/kg

SAR(1 g) = 6.92 W/kg; SAR(10 g) = 1.89 W/kg

Maximum value of SAR (measured) = 14.3 W/kg

Date: 2014/10/20
Ambient Temp. : 24.0 degree.C. Liquid Temp.; 23.5 degree.C.

itk
) 151.9300

— 11.440

f.260

0.2l

2,060
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Body 5800MHz System Check DATA / DipoleSGHz / Forward Conducted Power : 100mW
Communication System: UID 0, CW (0); Communication System Band: DSGHz (5000.0 - 6000.0 MHz); Frequency: 5800
MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f= 5800 MHz; 6 = 5.917 S/m; ¢, = 47.159; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY5 Configuration

Probe: EX3DV4 - SN3825; ConvF(4.05, 4.05, 4.05); Calibrated: 2013/12/13;

Sensor-Surface: 0mm (Fix Surface)

Electronics: DAE4 Sn509; Calibrated: 2014/07/28

Phantom: ELI 4.0; Type: QDOVAO001BB; Serial: 1045

Measurement SW: DASY 52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Z Scan (1x1x31): Measurement grid: dx=20mm, dy=20mm, dz=5mm
Maximum value of SAR (measured) = 26.4 W/kg

Date: 2014/10/20
Ambient Temp. : 24.0 degree.C.  Liquid Temp.; 23.5 degree.C.
SAR(x.v.z.fl)

[ | -
SARZ ScanValue Along Z, X=0, ¥=0 Markers

25

20

15

Wikig

10

ﬂn

LY 0.02 0.04 0.06 0.08 010 0.12 014

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8999

Facsimile: +81 596 24 8124



Test report No. : 10517786S-A

Page : 167 of 220
FCCID : CJ6UPA5193WB
Issued date : October 31, 2014

Body S800MHz System Check DATA / DipoleSGHz / Forward Conducted Power : 100mW
Communication System: UID 0, CW (0); Communication System Band: DSGHz (5000.0 - 6000.0 MHz); Frequency: 5800
MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f= 5800 MHz; 6 = 5.862 S/m; &, = 46.901; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration

Probe: EX3DV4 - SN3825; ConvF(4.05, 4.05, 4.05); Calibrated: 2013/12/13;

Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn509; Calibrated: 2014/07/28

Phantom: ELI 4.0; Type: QDOVAO01BB; Serial: 1045

Measurement SW: DASY52, Version 52.8 (8);

Area Scan (91x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 15.8 W/kg

Zoom Scan (8x8x6)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=2mm
Reference Value = 51.68 V/m; Power Drift =-0.06 dB

Peak SAR (extrapolated) = 30.8 W/kg

SAR(1 g) = 7.12 W/kg; SAR(10 g) = 1.94 W/kg

Maximum value of SAR (measured) = 14.6 W/kg

Date: 2014/10/23
Ambient Temp. : 24.0 degree.C. Liquid Temp.; 23.5 degree.C.

Wwikq
— 14.a00

— 11.680

f. 760

02.840

2920
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Body 5800MHz System Check DATA / DipoleSGHz / Forward Conducted Power : 100mW
Communication System: UID 0, CW (0); Communication System Band: DSGHz (5000.0 - 6000.0 MHz); Frequency: 5800
MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f= 5800 MHz; 6 = 5.862 S/m; ¢, = 46.901; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY5 Configuration

Probe: EX3DV4 - SN3825; ConvF(4.05, 4.05, 4.05); Calibrated: 2013/12/13;

Sensor-Surface: 0mm (Fix Surface)

Electronics: DAE4 Sn509; Calibrated: 2014/07/28

Phantom: ELI 4.0; Type: QDOVAO001BB; Serial: 1045

Measurement SW: DASY 52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Z Scan (1x1x31): Measurement grid: dx=20mm, dy=20mm, dz=5mm
Maximum value of SAR (measured) = 15.5 W/kg

Date: 2014/10/23
Ambient Temp. : 24.0 degree.C.  Liquid Temp.; 23.5 degree.C.
SAR(x.v.z.fl)

[ | -
SARZ ScanValue Along Z, X=0, ¥=0 Markers

16

14

12

10

Wikig
(=]

ﬂn

LY 0.02 0.04 0.06 0.08 010 0.12 014
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7. System Check Dipole (D5GHzV2,S/N:1020)
ITeS
Eﬂlh:ﬂlﬂ Laboratory of AT, Schmuiserisher Kniisrber it
Smrn_-:l _ artmar =~ Sarslce silste ddsonnags
Enginesaring AG S Survizio svtzzere dl iarstern
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""!'\-.'..|.J-
Aoeraditag iy Bu Swize Accmdialion Sordos [EAE) Scoraditetion No.: SCS 108
Thiz Bwles Acereditation Service s one of B slgnaiorics to the EA
Multitateral Agracenent Tor B retegemition of calibration cortificabes
client UL Japan (PTT) Certifieals ke: DEGHZY2-1020_Jan14
CALIBRATION CERTIFICATE
R —— e e e e s e e
Dbt DEGHIV2 - 5N 1020
Cullbralisn proceduns] m CAL-22 43
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Caliralion date; January 17, 2014
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Thi mestsunirants and Jhe encerainties with omnlidonoa protabifty ana gheen on T fdlowing pagie and am parl ol fie coriioale.
Al calibriions have besn monoucied in the ciosoed lboralony faclity. arwdroniman? lam s (22 & 000 and homidiy < 70
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Calibration Laboratery of fﬁu g Schweizerischer Kulibelordiensi
Schmid & Parinar o ¢ Sewvie sulsse dotaicanage
Enginearing A = Surstria avieanre di
Teughoussirasse 43, S004 Zurich, Swilsariasd «(ﬁ}* 5 Swiss Callbration Sarviea
Accrich el By the Swiss Accrediation Serdos |EAS] Aperadilation Mo, SCS 108

This Swilss Acereditation Sarvica ks one of e signaiories 1o the KA
MuBlaterl Bgrecesent Tor e recopaiSon of calibmtien cerlillcatas

Glossary:

T5L tissue simulating liquid

ConmF sensithity in TSL S NORM xy,2
MIA nat applicabda or nol measured

Calibration is Performed According to the Following Standards:

a)

b)
&)

IEC 62208-2, “Evaluation of Human Expasure 1o Radio Frequency Fislds from Handheld
and Body-Mounted Wireless Communication Devices in the Frequency Rangs of 30 MHz to
B GHz: Human models, Instrumentation, and Procedures™ Part 2; *Procedure to determine
the Specific Absorption Rate (SAR) for incuding accesaories and multiple transmitiers”
March 2010

KDE BESEE4, "SAR Measurement Requiraments for 100 MHz o & GHz

IEEE Ztd 1528-2013, "IEEE Recommended Praclice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniquas®, June 2013

Additional Documentation:

d)

DASY4'S System Handbook

Muﬂ'm-ds Applied and Interpretation of Parameters:

Measurement Conditions: Further detalls are avallable from the Validation Beport at the end
of the cerificate. All figures stated in the cerificate are valid at the frequancy indicatad.
Artenna FParamefars with TSL, The dipole Is mounted with the spacer ta position its feed
point exacty below the center marking of the flat phantam sectian, with the arms orenlad
parallel fo the body axis.

Feed Point impedance and Aetum Losz: These parameters are measured with the dipole
positioned under the liguid filled phantom, The impedancs stated is fransfarmed from the
measurement at the SMA connector 1o the feed paint. The Retum Loss ensures low
reflected power, Mo uncerainty reguined,

Electrical Delay: One-way delay between the SMMA connector and the antenna feed paoint,
Mo uncertainty recguined.

EAAR magsured: S4R messured at the stated antenna input power,

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

SAR for nominal TSL parameters: The measured TSL paramestars are usad o calculate the
mominal SAR reault,

The reported uncertainty of measurament s stated as the standard uncertainty of measuremeant
muultiplied by the coverage facior k=2, which for a normal distribution corresponds 1o a cowerage
prebabllity of approximataly 95%.

Cerifcate MNo: DEGHZY2-1020_Jantd Page 2 of 18
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Measurement Conditions
DASY system configuration, as far &= nat gven an page 1.

DASY Version DAEYS VE2 BT

Extrapalatian Adarcsd Extrapolalicn

Phaniom Kodular Flat Phanbom V5.0

Distance Dipole Center - TSL 10 mm wilh Spacar

Zaam Scan Resalistian e, chy = 4.0 i, dF = 1.4 Gradsd Ralic = 1.4 [Z dirsstion)

Frequency

200 MHz + 1 MHz
5300 MHE + 1 MHz
S5O0 MHzZ & 1 MHz
BEO0 Mz + 1 MHz
560 MHE + 1 MHz

Head TSL parameters al 5200 MHz

The follcwing parametars and caleulalions ware applad

Tempersiure Permittivity Conductivity
Hominal Head TSL parameters =20C E0 4,66 mho'm
Measured Head TSL paramaters (P04 02 "G 350 & 6 % 4,45 mbodm & 8 %5
Haad TSL temparaliang chamge during et < hE"C - -
SAR result with Head TSL at 5200 MHz
BAR averaged aver 1 em’ {1 g) of Head TSL Condition

SAR meapured

100 e inpul powar

B.12 Wikg

SAR far mominal Fead TEL parametars

nomalmed 1o 1W

805 Wikcg = 18.5 % (keZ)

SAR averagad avar 10 em’” [10 ] of Hand TEL

coedition

S8R maarurad

T WY inpll posear

233 Wiky

SAR for nominal Head TEL parameians

normalized 1o 1W

23,1 Wikg = 19.5 % (k=2)

Ceriicale Mo O5GEHZVE-1020_Janid

Paga Aol 16
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Head T5L parameters at 5300 MHz

The lollowing parameiens and caltulations wene applisd.

Temperaturs Permittivity Conduclivily
Maminal Head TSL parameters 2200 gL 4.7 mihodm
Meagured Head TSL parameters 22.020.2)"C HALE% 4.54 mhodm & 8%
Head TEL temperature change during test <05 G i -
SAR result with Head TSL at 5300 MHz
SAR averaged owver 1 om” {1 g) of Head TSL Condilian
S0UF s e 100 mi imput povar B.41 \Wikg

SAR lor paninal Head TSL pararmeis s reamTEizad 1 1W B35 W kg m 19,9 % (k=2}

SAR averaged ower 10 om’ (10 g} of Head TSL conditicn

S4R maasured 100 mv Inpid povear 242 Wilkg

SAH far maminal Mead TEL parameterns narmalizesd 16 1W 240 Wikg = 18.5 % (k=2)
Head TSL parameters at 5500 MHz

Thea following parametars and calculations were appliad,
Taenparature Farmattivity Conductiwity

Naminal Head TEL parameters 2207 5.6 4,98 mham

Measured Head TSL parameters [Z20=02%C WELE% 4.7 mfiem £ 6 %

Head TSL temperature change during best = 05 "G e
SAR result with Head TSL at 5500 MHz

SR pveraged over 1 om” {1 g) of Head TSL Condition

SAR measured 100 MW irqut porwar A.E1 ' Wikp

SAR lor norinal Head TEL paramabans mreli zad o 1W 85,4 Wikg & 19,0 %% (k=2]

SAR averaged ower 10 om® (10 gl of Head TSL oandition

SR s s resd 100 mW input powar 245 Wkpg

S48 for nomingl Haand TSL paramssans ricimriabzea o 1W 4.3 Wikg = 19.5 % (k=2)
Carfficale Noo DEGHV2-1020_Jan14 Pags 4 of 14
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Head TSL parameters at 5600 MHz

Tho faliowing paramebars and caloulalions wers applied.

Temperature Parmibliwily Canductivity
Mominal Head TSL paramabers 2.0 L1 5.07 mbafm
Beasured Head TSL paramaters (220 £ 0.2} G HHE5ed% 4,88 mhaim £ § %
Haad TSL tamgerature change during tost o LB E -— ene

SAR resull with Head TSL at 5600 MHz

SAR ayeraged over 1 em” {1 g) of Head TSL Condiion
SAR reasind 100 MW Inpan poraer BUGD Wiky
S4&R for nominal Head TSL parsmeles ncrmalizad b TW 85,3 Wik & 19.9 % (k=2)
ShR averaged over 10 em” (10 g of Head TSL canditinm
S54R measured 100 W gl perwies 244 W ikg
S&R lor nominal Haad T5SL paramatars romalzed sa 1W 24,2 Wikg £ 19,5 % (k=2]

Head TS5L parameters at 5800 MHz

The falkraing parametars and calculations wara applad.

Tamparature Parmittisity Conductivity
Hominal Head TSL parameters 28.0°C a3 5,27 mhaimi
Waakimed Hemd TSL paramabars {22002} °C REREEY L 07 mEh £ 6 %%
Head TSL temperabure change during lest = 05"
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 em” (1 g)of Head TSL Conditian
SAR measured 100 MW input poreer 2.13Wkp

SAR for nominal Haad TSL paramebans

mowrEizad b 1W

80,6 Wikg  19.8 % [k=2)

SAR averaged owvar 10 em” (10 g) of Head TSL oandition
SAR measured 100 mW Imput powar 2.1 Wikg
SAA for rominal Head TEL paramestans: mormakeed 10 1w 22.9 Wikg = 19.5 % (k=2)

Corificale Mo DEGHEVE-1020_Jan1d Page & of 1&
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Body TSL parameters at 5200 MHz
Thea following peramaiers and caloulations wame applied
Tamparaluns Parmittivity Coand uctivity
Nominal Body TSL parameters 20 48.0 530 rifidm
Measured Baody TEL parameters (220202 C 473 +B% 5.44 mhodm + 6%
HBody TSL temperatune changa during tesit =053 e e
SAR result with Body TSL at 5200 MHz
SAR averaged ower 1 e’ {1 gh of Bady TSL Comditian
SAR messred 100 MW inpul poreer 750 Wiy
5AR for nominal Bedy TEL parametars raarmalized o 1W T4.5 Wikg = 19.9 % [k=2]
SAR averaged over 10 cm® (10 g) of Body TSL condition
S54R moasured 100 mis input power 2,09 Wikg
S4H tor romingl Body TSL paramesars nammabized o %W 20.7 Wikg 18,5 % (k=2)
Body T5L parameters at 5300 MHz
Tha faloraing garamebars and calculalicns wene appied.
Temperature Permittiwity Conductivity
Hominal Body TSL parameiers 220G 484 5,42 mha‘m
lilrasured Bedy TSL parametars (220 £ 02} G 47228 % 5.57 mha'm 4 6 %
Boaly TSL temperature change during test 05 R -
SAR result with Body T5L at 5300 MHz
SAR averaged aver 1 e’ (1 g) of Bedy TSL Condiion
SAR measured 100 WY inpud poswer FEI Wk
ZAA far nomiral Body TSL pammealers normalized 1o 1W TE.A Wik = 1909 % (k=)
SAR averaged aver 10 em’ (10 g) of Bady TSL condition
SAR reasined 100 rY inpul power 2.4 Wikg
SaR for nomiral Body TSL paramotors normadizad to 1W 1.2 Wilkp = 185 % [le=2)
Cariifcats Ma: DREHIVE-1020_Jantd Paga ol 16
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Body TSL parameters at 5500 MHz

The falowing pargmaters ard caloulalions ware appliad.

Temparature Parmittivity Canductivity

Mominal Bady TSL parameders el A68 5.65 mho'm

Moaswred Body TSL paramesers (2202020 4408 % 584 mha'm+ 6 %

Bady TSL temperature cleange during best « 05 °C -
SAR result with Body TSL at 5500 MHz

SAR averaged over 1em” (1 g) of Body TEL Candilian

SAR meaairad 100 Y Inpul povear 797 Wilky

S&R for nemiral Body TSL paramelers normalizesd o 1W 8.2 Wik & 199 % k=2

SR averaged over 10 o (10 g} of Body TSL oandition

SAH measurad 100 mi Inpul powsar 2.22 Wig

AR far namina Body TSL paramalers nommalzed 1o TW 22.0 Wikg = 18.5 % (k=2}
Body TSL parameters at 5600 MHz .

Thea following parsmaters and caleulationg ware appliad
Temperature Parmittivity Canductivity

Mominal Body TSL paramatars = 465 5.77 mho/m

Mieasured Bogdy TSL paramelers {220 £ 0.3} 0 4.6+ 8% EQl mbaim + 8 %

Body TSL temparabure change during beat w 052G e ar
SAR result with BﬂdyTELmﬁﬂWI.lH!

SAR averaged over 1om’ [1 g) of Bedy TSL Candilion

S56H maasuned 100 i inpi povsar G.08 Wikg

S48 far nomiral Body TSL parameless

normalized b 1W

B0.3 Wikg + 10.9 % (k=2)

BAR aueraged over 10 om’ (10 g) of Body T5L condifiom
SAR measuned 100wl ingd powsar 224 Wikg
5&A for rominal Body TSL paamalers nomnalized 1o %W 222 Wikg = 10,5 % (k=2)

Cantificata Mo: DSGHV2-1020 _.Jan14 Page 7 ot 16
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Body TSL parameters at 5800 MHz

Thea followirg parnmainrs and caloulations were applad.

Temparalusa Parmittivity Conguctivity
Nominal Body TSL parameters 220G 48,2 GO0 bz
Measwred Body TSL parameters [E20 =03 43 +6 % B33 mhodm £ 6%
Body TSL emperatune clange during test =05 -
SAR result with Body TSL at 5800 MHz
BAR averaged over 1 cm® {1 g) of Body TSL Condifion
SAR messuned 100 W irpul powes 753 Wikg

S&R for I1-I:'I'I1I'I.:|| Eln-d]' TEL parametars

norrisd Zed b 1N

T4.B Wikg + 199 % [k=2]

SAR averaged over 10 am (10 g} of Body TSL gandilion
SaF measuned 100 mW input powar 2.08 Wikg
HAR for nominal Bodly TEL paramsians ramalzad iy 19 20,6 Wkg & 19,5 % (k=2}

Carificaba Ma: DSGHEV2-1020_Janid
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Appendix
Antenna Paramelers with Head TSL at 5200 MHz

Iengadance, tarefamed o fasd poink BOO0 -0 7 E

Feben Loss 20.adB
Antenna Parameters with Head TSL at 5300 MHz

Impedance. transiomed b lesd point 51.E4- 55 _I

Astumi Loss - 25048
Antenna Parameters with Head TSL at 5500 MHz

Impadanca, iransformed 1o feed paint HLA0-2.510

Ratum Loss -2 dB
Antenna Parameters with Head TSL at 5600 MHz

Iimpadanca, Farsiamad o ieed point 542 (2 -46HE

Flaben Logs - 24 8dB
Antenna Parameters with Head TSL at 5800 MHz

Irnpeciance, Inanelonmad 50 Tesd poirg ‘.-ﬁ.:]-u-.1.1 jia

Aesum Loss 2.4 gl
Antenna Parameters with Body TSL al 5200 MHz

| Impssdarcs, iransiormed 1 haad paint B3 O - 8.6 j0
I Fisturn Lo -21.0d8

Antenna Parameters with Body TSL at 5300 MHz

Inpadancs, Fansfamed o faed peint B2A01-38 K

Ralurn Lass « 27.0dB
Antenna Parameters with Body TSL at 5500 MHz

mpedance, iranstormad o fesd poing 508 L - 2.0 2

Feduem Loas -33.adB
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Antenna Parameters with Body TSL at 5600 MHz
Irnpacianca, Trenetaman i fesd poirg S4.54-01 0
Flebam Lass =254 08
Antenna Parameters with Body TSL at 5800 MHz
Impedancs, ranslormed 1o lead poinl Gref+0Tia
Aesumi Loss - 235 dB
General Antenna Parameters and Dasign
Elecirical Dislay (ane direclion) | 1.189 ne

After lang bam use with 1008 radisted power, only & sight wamming of tha dipole naar the lesdpoint can be maasurad

The dipole is made of slandard semingsd coaxial cable. The cerder conductor of the feeding line is dirscly conmecled 1o he
pasond anm al the dipols. The amenna is heraloee abad-grcuited bar DC-gigaale, On soma of tha dipolar, small ered Cips
ang adokad to the dipala arma In oeckar bo improva maiching whan Inadad accoeding ta tha position as axplained in the
*Maasuramant Condtions” pamgragh. The SAR dala ame nal aflecied by this changs. The overall dipoks knglh is bl
atcording o the Standand

M exoaprts 106ca mist be apoled to 1he dipaks anms, becausa they migh! bend or tha soldered connoctions: near the
{eedpoint may ba damaged.

Additional EUT Data

Manutaciured by SPEAG
Blanulacired an Febinsany 05, 2004
Carificain N DSEHIVI-1020_Jan14 Paga 10 of 16
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DASYS Validation Report for Head TSL

Drate: 17.00.2004
Test Laboratory: SPEAG, Zurich, Switzeriand
DUT: Dipole SGHz; Type: DSGH2V2; Serial: DSGHzV - SM: 1020

Communication System: UTD 0 - CW; Freguency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500
MHz, Froquency: 5600 MHe, Fregquency: 3800 MHz

Medium parmmeters used: §= 5200 MHz, 0= 445 5/m; & = 35, p = 1000 kg'm® , Medium porameters used; £
= 5300 MHz; & = 454 5 & = 34.9; p = 1000 ke'm” |, Mediom parameters nsed: §= 5500 MHz; o = 4.74
Sim; np= 34.6; pe 1000 kgfm” , Medium pammeters used: { = 5600 MEHz; 0 = 4,86 5fm; 5, = 34,5 p= 1000
kgfm® , Medium parametess used: T = $800 MHz; 0 = .07 S/m; g = 34.2; p = 1000 kgfm”

Phamioam sectiom; Flal Section

Measurement Standard: DASY'S (IEEENEC/ANSTCAZ, 19-2007)

DASYS2 Conliguration:

#  Probe: EX3DWV4 - SN3503; ConvF(3.52, 5.52, 5.52) Calibeated: 300122013, ConvFi{5.2, 5.2, 5.2
Caltbrated: 30122013, ConvE{5.01, 500, 5.00); Calibeated: 300122003, ConvBid 86, 4.86, 4.8/
Culibented: 30.12.2003, ConvF{4.91, 491, 4.91); Calibrated: 30.12.2013;

s Seasor-Surface: 1 dimm (Mechanical Surface Detecton)
«  LClectronics: DAE4 Snb6il]; Calibraged: 25,04, 2003
s Phantean: Flar Phastom 50 (feear); Type: QEO00R50A AL Senal: 1001

»  DASYS2 SZA.T(11537% SEMCAD X 14.6.1007164)

Dipole Calibration for Head Tissue/Pin=100mW, disi=10mm, [=5200 M« foom Scan,
dist=1.dnm (BxBxTWCube (12 Measurement grid: dxs=2mm, dy=dmm, dz=] 4mm

Reference Value = 63,894 Yim: Power Drift = 0.07 dB

Peak SAR (extrapolated) = 204 Wiy

SARQ ) = 8,12 Wikg; SAR(10 g} = 2.33 Wikg

Maximum value of SAR (measured) = 18.6 Wiks

Dripole Calibration for Head Tissoe/Pin=100mWY, dist=10mm, f=3300 MHz/Foom Scan,
dist=14mm (8x8xTWCube 02 Measwrement grid: de=dmm. dy=4mm, de=1 4mm

Reference Valae = 64357 VWim, Power Dnft = 0,05 dB

Peak SAR {extrpolated) = 31,6 Wikg

SAR(I g) = S.41 Wikg: SAR(10 g) = 242 Wikg

Mamimum valee of SAR (measured) = 19.4 Wiks

Dipale Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHzFoom Scan,
dist=1.4mm (BxExTVCube 0 Measurement grid: dy=4mm, dy=4mm, de=1.4mm

Rieference Vabue = 63,952 Vim: Power Dl = 0L09 B

Peak SAR (extmpolated) = 338 Wikg

SAR(I g) = 8.61 Wikg; SAR(10 g) = 245 Wikg

blaximom value of SAR (measured) = 2004 Wik

Cerlificale Moo DEGHZVE-1020_Jdan1d Page 11 of 16
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHzZoom Scan,
dist=1.4mm (BxEx T Cube 0: Messarement grid; dr=dmm, dy=4dmm, dz=1_4mm

Relerence Value = 63,412 Vime Power Drift = 0008 dB

Peak SAR (extrapelated) = 340 Wikg

SARID ph =86 Wikg; SAR(TN 2= 244 W.lu

Dipole Calibration for Head TissuePin=100mW, disi=10mm, =550 MH=Zoom Scan,
dist=1.4mm (BxExT W Cube 0: Measurement grid: desdmm, dy=dmm, dz=1 4mm

Beference Value = 6ik.562 %im; Power Dift = 0.04 dB

Peak 5AR (exirapolaied) = 33.7 Wikg

SARCD e 803 Wik SAROD gy = 231 Wikg

baximum valwe of SAR (mepsured) = 197 Wike

-l8.00

2400

-30.00

¥ = 19,7 Wikg = 12,94 (dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Drate: 15.00.2014

Test Laborutory: SPEAG. Zurich, Switzerland
DUT: Dipoke 5GHz; Types DEGHzY2; Serial: DSGHzY2 - SN: 1020

Communication System: UID O - CW: Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 3500
MHz, Frequency: 5600 Mz, Frespency: 5800 MHz

Mexinm parameters used: [= 5200 MHz: o= 5.44 Sim; & =473 p= 1000 kg.ﬁ'n'l v Medium paramedess
used: £ = 5300 MHz; o = 5.57 $/m; 5, = 47.2; p= 1000 kg/m" . Medium parameters used: £ = 3300 MHz; 0 =
b Eim; g = 468 p = 000 kg.-'m"‘ . Medium parameters used: f= 5600 MHz: o= 598 5/m; ;= 46,6, p =
L |-:,‘[.',,|"rll.I . Medivm parameters used; = 5800 MHz; o= 6,23 5'm; 5= 46.3; p= [0 };g."m‘

Fhantom section; Flat Section

Mensurement Standard: DASY S (IEEETEC/AMST 63 19-2007)

DASYS2 Conliguration:

= Probe: EXIDVE - BN3S05; ConvB(5.01, 5,01, 5,01 Calibruted: 30,12,20013, ConvFi4.76, 4.76,
4. 70k Calibrated; 300122013, ConvFi4.52, 4.52, 4.32); Calibrated: 30.12.2013, ConvFid. 3, 4.3, 4.3);
Calibrated: 300122013, ConvEFid 47, 4,47, 4475 Calibrated: 3,12.3013;

= Sensor-Surface: 1. 4mm (Mechanicol Surfoce Detection)

= [lectronics: DAE4 Sn60L; Calibrated: 25,04, 2013

+  PFhantom: Flat Phamom 5.0 (hack); Type: QDOOOPS0AA; Serial: 1002
« DASYS2 S2RTINIET); SEMCAD X 146, 1007 164)

Dipole Calibration for Boedy Tissue/Pin=100mW, dist=10mm, f=5200 MHzZemn Scan,
dist=1.dmm {Bx8x7WVCobe O Measurement grid: do=dmum, dy=dmm, dz=1 dmm

Reference VWalue = $8.5%63 Vime: Power Daft = <002 dB

Peak SAR [extrupolated) = 20,6 Wikg

SAR(D g) = 7.5 Wikg: SAR(T0g) = 209 Wikg

Maximumm valse of SAR (mewsured) = 17.3 Wike

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, [=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7VCube O Measurement grie: dx=dmm, dysdmm, dz=],2mm

Reference Value = SKARS Yim: Power Drift = -0,01 4B

Fenk SAR (extrapolmed) = 31.0 Wikg

SAR(T g) = 763 Wik SAROO g) = 214 Wikp

Maximurm valoe of SAR (mensured) = 17.7 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zomm Scan,
dist=1.4mm {hﬂx‘?jﬂ'ﬂuhe I Measurement grisk: dx=dmm, dy=dmm, dz=1,4mm

Reference ¥Walue = 58,3440 Yim; Power Drift = 0,00 dB

Penk SAR (extrapolated) = 3.4 Wikg

SARIT g) =797 Wiky; SAR(ID g) = 2,22 Wike

Maximum value of SAR (messured ) = 191 Wikg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, (=5600 MHzZoom Scan,
dist=1.4nm (HxExT WU ube 0 Mensurement grid: dx=4mm, dy=dmm, dz=1.4mm

Beference Value = 58346 Yim;, Power Drift = 0.01 dB

Feak 5AR (exmwapolsed) = 3158 Wik

SARC gy = 808 Wikg: SARD g) = L2 Wikg

Mlaimum value of SAK (measered) = 195 Wike

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, =5500 MHzZoom Scan,
dist=1.4mm (8x8x7 W Cube I Measurement grid: de=dmm, dv=dmm, de=1,4mm

Reference Yalue = 540.9%3 %/m: Power Drft = 0.02 dB

Peak AR {cxtrapolaied) = 35 6 Wikyg

SAR ) = 7.53 Wik SARD g = 2.08 Wikg

Blaximuam valee of SAR (measured) = 15,6 Wike

&.00
-12.00
1&8.00

=24,

-30.00

0 dB = 186 Wikp = | 2.70 dBW kg
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Impedance Measurement Plot for Body TSL
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8. System check uncertainty

The uncertainty budget has been determined for the DASY5 measurement system according to the SPEAG documents|[1]
and is given in the following Table.

Repeatability Budget for System Check
<0.3 — 3GHz range Body>

Uncertainty |Probability (ci) Standard  |vi

Error Description value £ % |distribution |divisor |lg (1g) or
veff

Measurement System
Probe calibration + 1.8 Normal 1 1 + 1.8 o0
Axial isotropy of + 0.0 Rectangular [V3 1 + 0.0 o0
the probe
Spherical isotropy of + 0.0 Rectangular  [V3 0 + 0.0 o0
the probe
Boundary effects + 0.0 Rectangular \3 1 + 0.0 o0
Probe linearity + 0.0 Rectangular  [V3 1 + 0.0 0
Detection limit + 0.0 Rectangular  [V3 1 + 0.0 0
Modulation response + 0.0 Rectangular \3 1 + 0.0 o0
Readout electronics + 0.0 Normal 1 1 + 0.0 o0
Response time + 0.0 Rectangular  [V3 1 + 0.0 o0
Integration time + 0.0 Rectangular  [V3 1 + 0.0 o0
RF ambient Noise + 0.0 Rectangular  [V3 1 + 0.0 o0
RF ambient + 0.0 Rectangular  [V3 1 + 0.0 o
Probe Positioner + 0.4 Rectangular [V3 1 + 0.2 o0
Probe positioning +2.9 Rectangular  [V3 1 + 1.7 0
Max.SAR Eval. + 0.0 Rectangular  [V3 1 + 0.0 o
Test Sample Related
Deviation of + 0.0 Normal \3 1 + 0.0 0
Dipole Axis to +20  [Normal \3 1 £12 o
Liquid Distance
Isrfgi?;:’z:;é +34 Rectangular  [\3 1 +20 )
Phantom and Setup
Phantom uncertainty + 4.0 Rectangular [V3 1 + 2.3 o0
Algorithm for
correcting SAR
for deviations +1.9 Normal 1 1 +1.9 0
in permittivity
and conductivity
Liquid conductivity +5.0 Rectangular |1 0.78 +3.9 o0
(meas.)
Liquid permittivity +50  |Rectangular |1 0.26 13 oo
(meas.)
Liquid conductivity
- temp.unc + 1.7 Rectangular \3 0.78 + 0.8 o
(below 2deg.C.)
Liquid permittivity
- temp.unc +0.3 Rectangular  [\3 0.23 +0.0 0
(below 2deg.C.)
Combined Standard Uncertainty + 6.144
Expanded Uncertainty (k=2) +12.3
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Repeatability Budget for System Check
<3 — 6GHz range Body>

Uncertainty |Probability (ci) Standard  |vi

Error Description value + % |distribution |divisor |lg (1g) or
veff

Measurement System
Probe calibration + 1.8 Normal 1 1 + 1.8 o0
Axial isotropy of + 0.0 Rectangular [V3 1 + 0.0 o0
the probe
Spherical isotropy of + 0.0 Rectangular  [V3 0 + 0.0 o0
the probe
Boundary effects + 0.0 Rectangular [V3 1 + 0.0 o0
Probe linearity + 0.0 Rectangular  [V3 1 + 0.0 0
Detection limit + 0.0 Rectangular  [V3 1 + 0.0 0
Modulation response + 0.0 Rectangular \3 1 + 0.0 o0
Readout electronics + 0.0 Normal 1 1 + 0.0 o0
Response time + 0.0 Rectangular  [V3 1 + 0.0 o0
Integration time + 0.0 Rectangular  [V3 1 + 0.0 o0
RF ambient Noise + 0.0 Rectangular  [V3 1 + 0.0 o0
RF ambient + 0.0 Rectangular  [V3 1 + 0.0 o0
Probe Positioner + 0.8 Rectangular [V3 1 + 0.5 o0
Probe positioning + 6.7 Rectangular  [V3 1 +3.9 o0
Max.SAR Eval. + 0.0 Rectangular  [V3 1 + 0.0 o0
Test Sample Related
Deviation of + 0.0 Normal \3 1 + 0.0 0
D.l po.le A.Xls o +2.0 Normal V3 1 +1.2 )
Liquid Distance
Isrfgi?;:’z:;é +34 Rectangular  [\3 1 +20 )
Phantom and Setup
Phantom uncertainty + 4.0 Rectangular [V3 1 + 2.3 o0
Algorithm for
correcting SAR
for deviations +1.9 Normal 1 1 + 1.9 o
in permittivity
and conductivity
Liquid conductivity +5.0 Rectangular |1 0.78 +3.9 o0
(meas.)
Liquid permittivity +50  |Rectangular |1 0.26 213 oo
(meas.)
Liquid conductivity
- temp.unc + 1.7 Rectangular |3 0.78 + 0.8 )
(below 2deg.C.)
Liquid permittivity
- temp.unc +0.3 Rectangular  [\3 0.23 +0.0 0
(below 2deg.C.)
Combined Standard Uncertainty + 7.078
Expanded Uncertainty (k=2) +14.2
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APPENDIX 3 : System specifications

1. Configuration and peripherals

Shielded chamber

O 3 Ph Power supply line 4 | g

'
|
Signal lamps Robots safety cell :
10 ]
' Light beam |
’ |
5 Test Equipment Door '
i —_— contacts |
Emergency stop 1 o i
PC | 7 i
| 4 IEI I
Lrl Nbasiuramm server ! 9 !
L S ]J |
Operator Station 3 |'IF'| — L i
El
FRobol_controller |
Power supply ine 2 [F |
O ot ad T |
| |
| |
| |
B |
] |

The DASYS system for performing compliance tests consist of the following items:

a) A standard high precision 6-axis robot (Staubli RX family) with controller and software.
An arm extension for accommodating the data acquisition electronics (DAE).

b) An isotropic field probe optimized and calibrated for the targeted measurement.
¢) A data acquisition electronic (DAE), which performs the signal amplification, signal multiplexing,
AD-conversion, offset measurements, mechanical surface detection, collision detection, etc. The unit is battery powered
with standard or rechargeable batteries. The signal is optically transmitted to the EOC.
d) The Electro-optical converter (EOC) performs the conversion between optical and electrical of the signals for
the digital communication to the DAE and for the analog signal from the optical surface detection.

The EOC is connected to the measurement server.

e) The function of the measurement server is to perform the time critical tasks such as signal filtering, control of
the robot operation and fast movement interrupts.

f) The Light Beam used is for probe alignment. This improves the (absolute) accuracy of the
probe positioning.

g) A computer running WinXP and the DASY5 software.
h) Remote control with teaches pendant and additional circuitry for robot safety such as warning lamps, etc.

i) The phantom, the device holder and other accessories according to the targeted measurement.
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2. Specifications

a)Robot TX60L

Number of Axes
Nominal Load
Maximum Load

Reach

Repeatability

Control Unit
Programming Language
Weight

Manufacture

b)E-Field Probe

6

2 kg

Skg

920mm
+/-0.03mm
CS8c¢

VAL3

52.2kg

Stdubli Robotics

Model
Serial No.
Construction

Frequency
Directivity

Dynamic Range

EX3DV4

3917,3825

Symmetrical design with triangular core

Built-in shielding against static charges

PEEK enclosure material

(resistant to organic solvents, e.g., glycol ether)

10 MHz to > 6 GHz Linearity: + 0.2 dB (30 MHz to 6 GHz)
+/-0.3 dB in HSL (rotation around probe axis)

+/-0.5 dB in tissue material (rotation normal probe axis)
10uW/g to > 100 mW/g;Linearity

+/-0.2 dB(noise: typically < 1luW/g)

Dimensions Overall length: 337 mm (Tip: 20 mm)
Tip diameter: 2.5mm (Body: 12 mm)
Typical distance from probe tip to dipole centers: 1 mm
Application Highprecision dosimetric measurement in any exposure scenario
(e.g., very strong gradient fields).Only probe which enables compliance
testing for frequencies up to 6GHz with precision of better 30%.
Manufacture Schmid & Partner Engineering AG
EX3DV4 E-field Probe
UL Japan, Inc.
Ise EMC Lab.
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c)Data Acquisition Electronic (DAE4)

Features Signal amplifier, multiplexer, A/D converter and control logic
Serial optical link for communication with DASY5 embedded system (fully remote controlled)
Two step probe touch detector for mechanical surface detection and emergency robot stop

Measurement Range : -100 to +300 mV (16 bit resolution and two range settings: 4mV, 400mV)

Input Offset voltage : <5 uV (with auto zero)

Input Resistance : 200 MQ

Input Bias Current : <50 fA

Battery Power : > 10 h of operation (with two 9.6 V NiMH accus)

Dimension : 60 x 60 x 68 mm

Manufacture : Schmid & Partner Engineering AG

d)Electro-Optic Converter (EOC)

Version : EOC 61
Description : for TX60 robot arm, including proximity sensor
Manufacture : Schmid & Partner Engineering AG

¢)DASYS Measurement server

Features : Intel ULV Celeron 400MHz
128MB chip disk and 128MB RAM
16 Bit A/D converter for surface detection system
Vacuum Fluorescent Display
Robot Interface
Serial link to DAE (with watchdog supervision)
Door contact port (Possibility to connect a light curtain)
Emergency stop port (to connect the remote control)
Signal lamps port
Light beam port
Three Ethernet connection ports
Two USB 2.0 Ports
Two serial links
Expansion port for future applications

Dimensions (L x W x H) : 440 x 241 x 89 mm

Manufacture : Schmid & Partner Engineering AG

f) Light Beam Switches

Version : LBS5

Dimensions (L x H) : 110 x 80 mm

Thickness : 12 mm

Beam-length : 80 mm

Manufacture : Schmid & Partner Engineering AG
g)Software

Item : Dosimetric Assessment System DASY'S
Type No. : SD 000 401A, SD 000 402A
Software version No. : DASYS52, Version 52.6 (1)
Manufacture / Origin : Schmid & Partner Engineering AG
h)Robot Control Unit

Weight : 70 Kg

AC Input Voltage : selectable

Manufacturer : Staubli Robotics
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i)Phantom and Device Holder

Phantom
Type
Description

Material

Shell Material
Thickness
Dimensions
Volume
Manufacture

Type
Description

Material

Shell Thickness
Filling Volume
Dimensions
Manufacture

Device Holder

SAM Twin Phantom V4.0

The shell corresponds to the specifications of the Specific Anthropomorphic Mannequin

(SAM) phantom defined in IEEE 1528 and IEC 62209-1. It enables the dosimetric evaluation of
left and right hand phone usage as well as body mounted usage at the flat phantom region. A
cover prevents evaporation of the liquid. Reference markings on the phantom allow the complete
setup of all predefined phantom positions and measurement grids by teaching three points with
the robot.

Vinylester, glass fiber reinforced (VE-GF)

Fiberglass

2.0 +/-0.2 mm

Length: 1000 mm Width: 500 mm Height: adjustable feet

Approx. 25 liters

Schmid & Partner Engineering AG

2mm Flat phantom ERI4.0

Phantom for compliance testing of handheld and body-mounted wireless

devices in the frequency range of 30 MHz to 6 GHz. ELI4 is fully compatible with the
latest draft of the standard IEC 62209 Part II and all known tissue simulating liquids.
ELI4 has been optimized regarding its performance and can be integrated into our
standard phantom tables. A cover prevents evaporation of the liquid. Reference
markings on the phantom allow installation of the complete setup, including all
predefined phantom positions and measurement grids, by teaching three points. The
phantom is supported by software version DASY4.5 and higher and is compatible with
all SPEAG dosimetric probes and dipoles.

Vinylester, glass fiber reinforced (VE-GF)

2.0 £ 0.2 mm (sagging: <1%)

approx. 30 liters

Major ellipse axis: 600 mm Minor axis: 400 mm

Schmid & Partner Engineering AG

In combination with the Twin SAM Phantom V4.0/V4.0c or ELI4, the Mounting Device enables the rotation of the
mounted transmitter device in spherical coordinates. Rotation point is the ear opening point. Transmitter devices can be
easily and accurately positioned according to IEC, IEEE, FCC or other specifications. The device holder can be locked for
positioning at different phantom sections (left head, right head, flat).

Material

Laptio Extensions Kit

POM

Simple but effective and easy-to-use extension for Mounting Device that facilitates the testing of larger devices according
to IEC 62209-2 (e.g., laptops, cameras, etc.). It is lightweight and fits easily on the upper part of the Mounting Device in
place of the phone positioner. The extension is fully compatible with the Twin-SAM, ELI4 Phantoms.

Material

Urethane

POM, Acrylic glass, Foam

For this measurement, the urethane foam was used as device holder.
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j)Simulated Tissues (Liquid)

The following tissue formulations are provided for reference only as some of the parameters have not been thoroughly
verified. The composition of ingredients may be modified accordingly to achieve the desired target tissue parameters
required for required for routine SAR evaluation.

3 Frequency (MHz

Mixture (%) 450 900 ! 180yO( : 1950 2450
Tissue Type Head Body Head Body Head Body Head Body Head Body
Water 3891 46.21 40.29 50.75 | 55.24 70.17 55.41 69.79 55.0 68.64
Sugar 56.93 51.17 57.90 4821 | - - - - - -
Cellulose 0.25 0.18 0.24 0.00 - - - -
Salt (NaCl) 3.79 2.34 1.38 0.94 0.31 0.39 0.08 0.2 - -
Preventol 0.12 0.08 0.18 0.10 - - -
DGMBE - - - - 44.45 29.44 44.51 30.0 45.0 31.37
Dielectric Constant 43.42 58.0 42.54 56.1 42.0 56.8 39.9 54.0 39.8 52.5
Conductivity (S/m) 0.85 0.83 091 0.95 1.0 1.07 1.42 1.45 1.88 1.78

Note:DGMBE(Diethylenglycol-monobuthyl ether)
The simulated tissue (liquid) of 1800MHz was used for the test frequency of 1700MHz to 1800MHz.

. o Frequency(MHz)
Mixture (%) 650&750 1450
Tissue Type Head and Body Head and Body
Water 35-58% 52-75%
Sugar 40-60% -

Cellulose <0.3% -

Salt (NaCl) 0-6% <1%
Preventol 0.1-0.7% -
DGMBE - 25-48%

. , Frequency(MHz)
Mixture (%) 5800
Tissue Type Head Body
Water 64.0 78.0
Mineral Oil 18.0 11.0
Emulsifiers 15.0 9.0
Additives and salt 3.0 2.0
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3. Dosimetric E-Field Probe Calibration (EX3DV4, S/N: 3917)
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Probe EX3DV4

SN:3917

Manufactured:  December 18, 2012
Calibrated: May 14, 2014

Calibrated for DASY/EASY Systems
[Miote: non-compatible with DASYE ayalemi)
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EXI0ny4- SRy

ety 14, 04

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3917

Basic Calibration Parametars

| B e X Banger Y Baingess 2 Una {k=3)
M [u'-.fl'l_".l'n'-'l'ﬂ’}" 0.Ba 021 048 101 %
OCF i)™ oT.n 102.3 102.5
Hndtlatlnn Calibration Faramebars -
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48 dBw Y g my (k=1
0 L X (4 il 1.0 B | 1480 | 510 % |
¥ 0 an 1.0 R RLLE]
F ) an 1.1 136.2

The reported ncerdamty of measuremeant is staled as the standard uncedainly of maasuremeant
rultiphed by the coverage facior k=2, which for a normal distribution cormesponds to & covarage
probeabiity of approximets by S5%.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3917

Callbrathon Pnrunalqrﬂntarrrﬂnnd in Haad Tissus Simulating Media
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B0 40.0 140 T84 T84 7.4 0E% | QAT = 120%
250 ag.2 180 7.4 T34 T4 DE4 055 =120%
SE) a0 198 B9 B 591 045 a.rr 120 %
50 | 38D  4EA 545 [T 545 .5 1.5 131 %
= -1 476 BT 827 527 | 030 | 160 | 2134 %
5500 it | 4,86 4.9 4.9 4.4 035 1.80 t 131 %
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3917

Calibration Paramater Determinad in Body Tissue Simulating Media
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Frequency Response of E-Field
(TEM-Call:ifi110 EXX, Waveguida: RZZ)
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Conversion Factor Assessment
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Other Probe Parameters
Sansor Amangement Trianguiar
Conmector Angle 1) A4
| Mechanical Surface Datactcn Mada anabipd
Optical Surace Deleotion koda disabind
Proba Jwerall Langih 337 mm
Frobe Body Diamatar 10 mm
Tip Length o mm
Tp ODometer 2.5 mm
" Probs Tip o Sensor X Calbration Eaint 1 mm
{"Prabe Tip to Sensar ¥ Galbraton Point 1 mm
Praba Tip to Sen=or £ Calibrafon Poind A mim
- i —

| Recormmsnded Measurement Distance from Surlacs
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4. Dosimetric E-Field Probe Calibration (EX3DV4, S/N: 3825)

Calibration Laboratory of Sy,

e

: N/ Schweizerischer Kalibrierdienst
Schmid & Partner pos—

Service suisse d'étalonnage

7,
e

g‘

Engineering AG e Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ‘v, — \,\3- Swiss Calibration Service
oyl N
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client UL Japan (PTT) Certificate No: EX3-3825_Dec13

[CALIBRATION CERTIFICATE |

Object EX3DV4 - SN:3825

Calibration procedure(s) QA CAL-01.v9, QA CAL-14.v4, QA CAL-23.v5, QA CAL-25.v6
Calibration procedure for dosimetric E-field probes

Calibration date: December 13, 2013

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

Al calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D Cal Date (Certificate No.) Scheduled Calibration

Power meter E4419B (GB41293874 04-Apr-13 (No. 217-01733) Apr-14

Power sensor E4412A MY41498087 04-Apr-13 (No. 217-01733) Apr-14

Reference 3 dB Attenuator SN: $5054 (3¢) 04-Apr-13 (No. 217-01737) Apr-14

Reference 20 dB Attenuator SN: S5277 (20%) 04-Apr-13 (No. 217-01735) Apr-14

Reference 30 dB Attenuator SN: §5129 (30b) 04-Apr-13 (No. 217-01738) Apr-14

Reference Probe ES3DV2 SN: 3013 28-Dec-12 (No. ES3-3013_Dec12) Dec-13

DAE4 SN: 660 13-Dec-13 (No. DAE4-660_Dec13) Dec-14

Secondary Standards ID Check Date (in house) Scheduled Check

RF generator HP 8648C US3642U01700 4-Aug-99 (in house check Apr-13) In house check: Apr-15

Network Analyzer HP 8753E US37390585 18-Oct-01 (in house check Oct-13) In house check: Oct-14
Name Function Signature 7

Calibrated by: Jeton Kastrati Laboratory Technician

e

Approved by: Katja Pokovic Technical Manager /W %' ~

Issued: December 14, 2013

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:

TSL tissue simulating liquid

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

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

A,B,C,D modulation dependent linearization parameters

Polarization ¢ ¢ rotation around probe axis

Polarization $ 9 rotation around an axis that is in the plane normal to probe axis (at measurement center),
i.e., 8 = 0 is normal to probe axis

Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

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

Methods Applied and Interpretation of Parameters:
o NORMx,y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMXx,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(fx,y,z = NORMx,y,z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

e DCPx,y,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

o Axyz Bxyz Cxyz Dxyz VRxy.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 nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

e ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 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 applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMSx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz.

e Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

e Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.

o Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).
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Probe EX3DV4

SN:3825

Manufactured:  September 6, 2011
Calibrated: December 13, 2013

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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EX3DV4- SN:3825

December 13, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3825

Basic Calibration Parameters

Sensor X SensorY Sensor Z Unc (k=2)
Norm (uV/(Vim)9)* 0.43 0.39 0.43 +10.1%
DCP (mV)® 100.5 105.0 99.0
Modulation Calibration Parameters
{1][n] Communication System Name A B c D VR Unct
dB dBvuv dB mV (k=2)
0 Ccw X 0.0 0.0 1.0 0.00 198.2 2.2 %
Y 0.0 0.0 1.0 196.8
Z 0.0 0.0 1.0 147.6

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

* The uncertainties of NormX,Y,Z do not affect the E*field uncertainty inside TSL (see Pages 5 and 6).

® Numerical linearization parameter: uncertainty not required.

E Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the

field value.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3825

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth© Unct.

f(MHz)® | Permittivity (Sim)© ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 41.9 0.89 9.84 0.84 9.84 0.27 0.95 +12.0 %
835 41.5 0.90 9.58 9.58 9.58 0.29 0.97 +12.0%
900 41.5 0.97 9.44 9.44 9.44 0.80 0.50 +12.0%
1750 40.1 1.37 8.13 8.13 8.13 0.42 0.74 +12.0 %
1810 40.0 1.40 7.90 7.90 7.90 0.75 0.56 +12.0%
1900 40.0 1.40 7.93 7.93 7.93 0.79 0.57 +12.0 %
2000 40.0 1.40 7.94 7.94 7.94 0.56 0.65 +12.0%
2450 39.2 1.80 7.25 7.25 725 0.39 0.76 +12.0%
2600 39.0 1.96 7.06 7.06 7.06 0.45 0.75 +12.0%
5200 36.0 4.66 5.17 517 SAT 0.35 1.80 +131 %
5300 35.9 4.76 4.87 4.87 4.87 0.40 1.80 +13.1%
5500 35.6 4.96 4.82 4.82 4.82 0.40 1.80 +13.1%
5600 355 5.07 4.61 4.61 4.61 0.40 1.80 +13.1%
5800 35.3 5.27 4.57 4.57 4.57 0.40 1.80 +13.1%

© Frequency validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

F At frequencies below 3 GHz, the validity of tissue parameters (£ and o) can be relaxed to = 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (g and o) is restricted to £ 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.

@ Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is
always less than + 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-6 GHz at any distance larger than half the probe tip
diameter from the boundary.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3825

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth® Unct.

f(MHz)® | Permittivity " (sim)* ConvFX | ConvFY | ConvFZ | Alpha®| (mm) (k=2)
750 55.5 0.96 9.44 9.44 9.44 0.80 0.61 +12.0 %
835 55.2 0.97 9.41 9.41 9.41 0.42 0.86 +12.0%
900 55.0 1.05 9.23 9.23 9.23 0.62 0.67 £12.0%
1750 53.4 1.49 7.86 7.86 7.86 0.46 0.69 +12.0 %
1810 53.3 1.52 s 7.77 7.77 0.48 0.71 +12.0 %
1900 53.3 1.52 7.66 7.66 7.66 0.49 0.72 +12.0%
2000 53.3 1.52 7.83 7.83 7.83 0.27 0.97 +12.0 %
2450 52.7 1.95 7.23 7.23 7.23 0.79 0.55 +12.0%
2600 525 2.16 7.02 7.02 7.02 0.80 0.50 +12.0 %
5200 49.0 5.30 4.38 4.38 4.38 0.50 1.90 £13.1%
5300 48.9 5.42 4.23 4.23 4.23 0.50 1.90 +13.1 %
5500 48.6 5.65 3.92 3.92 3.92 0.50 1.90 +13.1%
5600 48.5 5.77 3.90 3.90 3.90 0.50 1.90 +13.1%
5800 48.2 6.00 4.05 4.05 4.05 0.50 1.90 +13.1 %

© Frequency validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

F At frequencies below 3 GHz, the validity of tissue parameters (& and &) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (e and o) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.

G Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is
always less than + 1% for frequencies below 3 GHz and below = 2% for frequencies between 3-6 GHz at any distance larger than half the probe tip
diameter from the boundary.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
Certificate No: EX3-3825_Dec13 Page 7 of 11

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8999

Facsimile: +81 596 24 8124



Test report No. : 10517786S-A
Page : 210 of 220
FCCID : CJ6UPA5193WB
Issued date : October 31, 2014

EX3DV4- SN:3825 December 13, 2013

Receiving Pattern (¢), 9 =0°
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Conversion Factor Assessment
f = 900 MHz, WGLS R9 (H_convF) f= 1750 MHz, WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (¢, 9), f=900 MHz

Deviation

10 -08 -06 -04 -02 00 02 04 06 08 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3825

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (%) -27.5
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 2mm
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