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APPENDIX 2 : System Validation

1. System validation result Body 2450
Simulated Tissue Liquid Parameter confirmation

DIELECTRIC PARAMETERS MEASUREMENT RESULTS
Ambient | Relative . Liquid | Measured .. ..
Date Temp. |Humidity Lthuld Temp. | Frequency | Parameters \;F irgitl Measured De\[/:/a ;1on L[I(I;;t
[degc] | [%] €1 [dege] | [MHz] e § i
er 52.7 51.0 -3.2 +/-5
2-May 24.0 45 MSL 23.5 2450
2450 6 [mho/m] 1.95 1.97 0.9 +/-5

er: Relative Permittivity / 6 : Coductivity
*1 The Target value is a parameter defined in FCC OET65.

DIELECTRIC PARAMETERS MEASUREMENT RESULTS
Ambient | Relative . Liquid | Measured .. s
Date Temp. [|Humidity Liquid Temp. |Frequency| Parameters Target Measured Deviation | - Limit*3
type Value*2 [%] [%]
[deg.c] [%] [deg.c] [MHz]
MSL er 50.5 51.0 1.0 +/-6
>-May | 24 B ogs0 | B0 | 20 olmhom | 201 1.97 2.1 +/-6

er: Relative Permittivity / o : Coductivity

*2 The target value is the calibrated dipole Body TSL parameters. (D2450V2 SN:822, Measured Body TSL parameters)
*3 The limit is for deviation provided by manufacture.

System validation result (for calibration by manufacture)

SYSTEM VALIDATION
Frequenc SAR 1g [W/kg]
Date y Forward Power 250mW Conversion 1W Target IW *1 Deviation Limit
[MHz] Measured Calculation [%] [%]
2-May | 2450.00 13.20 52.80 51.20 3.1 +/-10

*1 The taget value is the parameter defined in 1g SAR (normalizes to 1W) in manufacturer calibrated dipole (D2450V2 SN:82
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SystemPerformanceCheck-D2450
Daily: MSL2450MHz (2450MHz Band)
Date/Time: 2013/05/02 9:35:54
DUT: Dipole(2.45GHz); Type: D2450V2; Serial: 822
Communication System: CW; Frequency: 2450 MHz; Crest Factor: 1.0
Medium: M2450; Medium parameters used: f =2450 MHz; o = 1.967 S/m; ¢, = 51.021; p = 1000 kg/m3
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration:

-Probe: EX3DV4 - SN3679; ConvF(6.77, 6.77, 6.77); Calibrated: 2012/06/21;
-Sensor-Surface: 2mm (Mechanical Surface Detection), z = 1.0, 31.0, 161.0
-Electronics: DAE4 Sn518; Calibrated: 2012/10/17

-Phantom: ELI v4.0; Type: QDOVAOO01BA; Serial: 1059; Phantom section: Flat Section
-DASY52 52.8.2(969); SEMCAD X 14.6.6(6824)

Area Scan:60x60,15 (5x5x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 20.0 W/kg

Area Scan:60x60,15 (41x41x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 20.0 W/kg

Z Scan;160,5 (1x1x33): Measurement grid: dx=20mm, dy=20mm, dz=5mm
Fast SAR(*.Polynomial fit): SAR(1 g) = 12.6 mW/g; SAR(10 g) =5.23 mW/g

Zoom Scan:30x30x30,5-5-5 (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 102.7 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 26.858 mW/g

SAR(1 g) =13.2 mW/g; SAR(10 g) = 6.18 mW/g
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Remarks:  *. Date tested: 2013/05/02; Tested by: Tomochika Sato; Tested place:No.7 shielded room,
* liquid depth: 149mm; Position: distance of dipole to phantom: 8mm (10mm to liquid); ambient: 24.0 deg.C. /45 %RH,
* liquid temperature: 23.5(start)/23.5(end)/23.5(in check) deg.C.; * White cubic: zoom scan area, Red cubic: big=SAR(10g )/small=SAR(1g)
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System validation result Body SGHz

Simulated Tissue Liquid Parameter confirmation

DIELECTRIC PARAMETERS MEASUREMENT RESULTS
Ambient Rela.tlx./e Liquid Liquid { Measured Target Deviation Limit
Date Temp. |Humidity ey Temp. | Frequency | Parameters Value*1 Measured [%] [%]
[degc] | [%] P [deg.c] | [MHz] ’ ’
48.2 46.1 -4.4 +/-5
22-Apr | 240 | a5 [LMSE L 235 | ss00 -
3-6GHz 6 [mho/m] 6.00 6.23 3.8 +/-5
er 48.2 46.3 -4.0 +/-5
23-Apr | 249 33 MSL 23.9 5800
3-6GHz 6 [mho/m] 6.00 6.19 3.2 +/-5
49.0 47.1 -3.8 +/-5
24-Apr | 249 38 MSL 24.2 5200 =
3-6GHz 6 [mho/m] 5.30 5.42 2.2 +/-5
49.0 47.0 -4.1 +/-5
26-Apr | 24.9 51 MSL 24.4 5200 =
3-6GHz 6 [mho/m] 5.30 5.46 3.0 +/-5
er 48.9 46.9 -4.2 +/-5
26-Apr | 249 51 MSL 24.4 5300
3-6GHz 6 [mho/m] 5.42 5.60 33 +/-5
48.9 47.5 -2.8 +/-5
27-Apr | 24.0 45 MSL 23.5 5300 =
3-6GHz o [mho/m] 5.42 5.56 2.6 +/-5
er 48.6 47.5 -2.3 +/-5
27-Apr | 24.0 45 MSL 23.5 5500
3-6GHz 6 [mho/m] 5.65 5.83 3.1 +/-5
er 48.5 473 2.4 +/-5
27-Apr | 24.0 45 MSL 23.5 5600
3-6GHz 6 [mho/m] 5.77 5.96 3.3 +/-5
gr 48.6 47.5 2.3 +/-5
30-Apr | 24.0 45 MSL 23.5 5500
3-6GHz 6 [mho/m] 5.65 5.77 2.1 +/-5
er 48.5 47.4 -2.3 +/-5
30-Apr | 24.0 45 MSL 23.5 5600
3-6GHz 6 [mho/m] 5.77 5.96 33 +/-5
er 48.9 47.4 -3.0 +/-5
1-May 24.0 45 MSL 23.5 5300
3-6GHz o [mho/m] 5.42 5.60 3.2 +/-5
er 48.6 47.1 -3.0 +/-5
1-May 24.0 45 MSL 23.5 5500
3-6GHz 6 [mho/m] 5.65 5.84 3.4 +/-5
er 48.5 46.9 -3.3 +/-5
1-May 24.0 45 MSL 23.5 5600
3-6GHz 6 [mho/m] 5.77 5.96 3.2 +/-5

er: Relative Permittivity / 6 : Coductivity

*1 The Target value is a parameter defined in FCC OET65.
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DIELECTRIC PARAMETERS MEASUREMENT RESULTS
Ambient | Relative .. Liquid | Measured .. ..
Date Temp. |Humidity Lthmd Temp. | Frequency | Parameters VTe;rge*t2 Measured De\[/;/a;lon E;;n]l;g
[deg.c] | [%] YPE 1 dege] | [MHZ] aue ° °
er 46.1 46.1 0.0 +/-6
22-Apr | 24.0 45 MSL 235 5800
3-6GHz 6 [mho/m] 6.21 6.23 0.3 +/-6
er 46.1 46.3 0.3 +/-6
23-Apr | 24.9 33 MSL 23.9 5800
3-6GHz o [mho/m] 6.21 6.19 -0.3 +/-6
er 47.0 47.1 0.3 +/-6
24-Apr | 24.9 38 MSL 242 5200
3-6GHz o [mho/m] 5.42 5.42 0.0 +/-6
er 47.0 47.0 0.0 +/-6
26-Apr | 24.9 51 MSL 24.4 5200
3-6GHz 6 [mho/m] 5.42 5.46 0.7 +/-6
er 46.9 46.9 -0.1 +/-6
26-Apr | 24.9 51 MSL 24 .4 5300
3-6GHz o [mho/m] 5.55 5.60 0.8 +/-6
er 46.9 47.5 1.3 +/-6
27-Apr | 24.0 45 MSL 235 5300
3-6GHz 6 [mho/m] 5.55 5.56 0.2 +/-6
er 46.5 475 2.1 +/-6
27-Apr | 24.0 45 MSL 235 5500
3-6GHz o [mho/m] 5.80 5.83 0.5 +/-6
er 46.4 473 2.0 +/-6
27-Apr | 24.0 45 MSL 23.5 5600
3-6GHz o [mho/m] 5.94 5.96 0.4 +/-6
er 46.5 475 2.2 +/-6
30-Apr | 24.0 45 MSL 23.5 5500
3-6GHz o [mho/m] 5.80 5.77 -0.5 +/-6
er 46.4 47.4 2.1 +/-6
30-Apr | 24.0 45 MSL 23.5 5600
3-6GHz o [mho/m] 5.94 5.96 0.3 +/-6
er 46.9 47.4 1.1 +/-6
1-May | 24.0 45 MSL 235 5300
3-6GHz 6 [mho/m] 5.55 5.60 0.8 +/-6
er 46.5 47.1 1.4 +/-6
1-May | 24.0 45 MSL 235 5500
3-6GHz 6 [mho/m] 5.80 5.84 0.8 +/-6
er 46.4 46.9 1.1 +/-6
1-May | 24.0 45 MSL 23.5 5600
3-6GHz 6 [mho/m] 5.94 5.96 0.3 +/-6

er: Relative Permittivity / o : Coductivity
*2 The target value is the calibrated dipole Body TSL parameters. (D5GHzV2 SN:1070, Measured Body TSL parameters)
*3 The limit is for deviation provided by manufacture.
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System validation result (for calibration by manufacture)
SYSTEM VALIDATION
Frequenc SAR 1g [W/kg]
Date y Forward Power 100mW Conversion 1W Target I1W *1 Deviation Limit
[MHZz] Measured Calculation [%] [%]

22-Apr 5800 7.21 72.10 73.90 2.4 +/-10
23-Apr 5800 7.29 72.90 73.90 -14 +/-10
24-Apr 5200 7.87 78.70 74.11 6.2 +/-10
26-Apr 5200 7.74 77.40 74.11 4.4 +/-10
26-Apr 5300 8.05 80.50 75.60 6.5 +/-10
27-Apr 5300 8.04 80.40 75.60 6.3 +/-10
27-Apr 5500 8.15 81.50 79.20 2.9 +/-10
27-Apr 5600 8.61 86.10 79.90 7.8 +/-10
30-Apr 5500 7.78 77.80 79.20 -1.8 +/-10
30-Apr 5600 8.62 86.20 79.90 7.9 +/-10
1-May 5300 7.81 78.10 75.60 33 +/-10
1-May 5500 8.18 81.80 79.90 2.4 +/-10
1-May 5600 8.42 84.20 79.20 6.3 +/-10

*1 The taget value is the parameter defined in 1g SAR (normalizes to 1W) in manufacturer calibrated dipole (D5SGHzV2 SN:1070)
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Daily: MSL5800MHz (W58 Band)

Date/Time: 2013/04/22 10:27:38
DUT: Dipole(5GHz); Type: DSGHzV2; Serial: 1070
Communication System: CW; Frequency: 5800 MHz; Crest Factor: 1.0
Medium: MSL5800; Medium parameters used: f= 5800 MHz; ¢ = 6.226 S/m; &, = 46.082; p = 1000 kg/m3
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration:

-Probe: EX3DV4 - SN3679; ConvF(3.87, 3.87, 3.87); Calibrated: 2012/06/21;
-Sensor-Surface: 1.4mm (Mechanical Surface Detection), z= 1.0, 25.0, 141.0
-Electronics: DAE4 Sn626; Calibrated: 2013/03/11

-Phantom: ELI v4.0; Type: QDOVAOO01BA; Serial: 1059; Phantom section: Flat Section
-DASY52 52.8.2(969); SEMCAD X 14.6.6(6824)

Area:60x60,10 (7x7x1): Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR (measured) = 18.9 W/kg

Area:60x60,10 (61x61x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 18.9 W/kg

Z Scan;140,5 (1x1x29): Measurement grid: dx=20mm, dy=20mm, dz=5mm
Maximum value of SAR (measured) = 17.8 W/kg

Fast SAR(*.Polynomial fit): SAR(1 g) = 6.73 mW/g; SAR(10 g) = 1.81 mW/g

Zoom:xy4-z1.4/d1.4/r1.4 (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 65.988 V/m; Power Drift = -0.01 dB, Maximum value of SAR (measured) = 17.5 W/kg
Peak SAR (extrapolated) = 29.729 mW/g

SAR(1 g¢) =7.21 mW/g; SAR(10 g) =2.03 mW/g

x m
A .7_‘:1m 1t _..—-r-'-:-—w-.- 2 e -

Remarks:  *. Date tested: 2013/04/22; Tested by: Tomochika Sato; Tested place:No.7 shielded room,
* liquid depth: 129mm; Position: distance of dipole to phantom: 8mm (10mm to liquid); ambient: 24.0 deg.C. /45 %RH,
* liquid temperature: 23.5(start)/23.5(end)/23.5(in check) deg.C.; * White cubic: zoom scan area, Red cubic: big=SAR(10g )/small=SAR(1g)
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Daily: MSL5800MHz (W58 Band)

Date/Time: 2013/04/23 8:43:37
DUT: Dipole(SGHz); Type: DSGHzV2; Serial: 1070
Communication System: CW; Frequency: 5800 MHz; Crest Factor: 1.0
Medium: MSL5800; Medium parameters used: f=5800 MHz; ¢ = 6.194 S/m; &, = 46.25; p = 1000 kg/m3
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration:

-Probe: EX3DV4 - SN3679; ConvF(3.87, 3.87, 3.87); Calibrated: 2012/06/21;
-Sensor-Surface: 1.4mm (Mechanical Surface Detection), z= 1.0, 25.0, 141.0
-Electronics: DAE4 Sn626; Calibrated: 2013/03/11

-Phantom: ELI v4.0; Type: QDOVAOO01BA; Serial: 1059; Phantom section: Flat Section
-DASY52 52.8.2(969); SEMCAD X 14.6.6(6824)

Area:60x60,10 (7x7x1): Measurement grid: dx=10mm, dy=10mm;
Maximum value of SAR (measured) = 19.4 W/kg

Area:60x60,10 (61x61x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm,;
Maximum value of SAR (interpolated) = 19.4 W/kg

Z Scan;140,5 (1x1x29): Measurement grid: dx=20mm, dy=20mm, dz=5mm;
Maximum value of SAR (measured) = 17.6 W/kg

Fast SAR: SAR(1 g) = 6.87 mW/g; SAR(10 g) = 1.84 mW/g

Zoom:xy4-7z1.4/d1.4/r1.4 (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm;

Reference Value = 66.705 V/m; Power Drift = -0.00 dB, Maximum value of SAR (measured) = 17.5 W/kg
Peak SAR (extrapolated) = 29.834 mW/g

SAR(1 g) =7.29 mW/g; SAR(10 g) = 2.05 mW/g
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Remarks:  *. Date tested: 2013/04/23; Tested by: Hiroshi Naka; Tested place:No.7 shielded room,
* liquid depth: 13 1mm; Position: distance of dipole to phantom: 8mm (10mm to liquid); ambient: 24.9 deg.C. /33 %RH,
* liquid temperature: 22.7(start)/22.8(end)/23.9(in check) deg.C.; *.White cubic: zoom scan area, Red cubic: big=SAR(10g )/small=SAR(1g)
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Daily: MSL5200MHz (W52 Band)

Date/Time: 2013/04/24 8:49:12
DUT: Dipole(5GHz); Type: DSGHzV2; Serial: 1070
Communication System: CW; Frequency: 5200 MHz; Crest Factor: 1.0
Medium: MSL5800; Medium parameters used: f=5200 MHz; ¢ = 5.419 S/m; ¢, = 47.13; p = 1000 kg/m3
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration:

-Probe: EX3DV4 - SN3679; ConvF(4.13, 4.13, 4.13); Calibrated: 2012/06/21;
-Sensor-Surface: 1.4mm (Mechanical Surface Detection), z= 1.0, 25.0, 141.0
-Electronics: DAE4 Sn626; Calibrated: 2013/03/11

-Phantom: ELI v4.0; Type: QDOVAOO01BA; Serial: 1059; Phantom section: Flat Section
-DASY52 52.8.2(969); SEMCAD X 14.6.6(6824)

Area:60x60,10 (7x7x1): Measurement grid: dx=10mm, dy=10mm;
Maximum value of SAR (measured) = 19.2 W/kg

Area:60x60,10 (61x61x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm,;
Maximum value of SAR (interpolated) = 19.4 W/kg

Z Scan;140,5 (1x1x29): Measurement grid: dx=20mm, dy=20mm, dz=5mm
Maximum value of SAR (measured) = 17.7 W/kg

Fast SAR: SAR(1 g) = 7.37 mW/g; SAR(10 g) =2.01 mW/g

Zoom:xy4-z1.4/d1.4/r1.4 (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 68.767 V/m; Power Drift = -0.00 dB, Maximum value of SAR (measured) = 17.9 W/kg
Peak SAR (extrapolated) = 29.449 mW/g

SAR(1 g) =7.87 mW/g; SAR(10 g) = 2.25 mW/g
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Remarks:  *. Date tested: 2013/04/24; Tested by: Hiroshi Naka; Tested place:No.7 shielded room,
* liquid depth: 13 1mm; Position: distance of dipole to phantom: 8mm (10mm to liquid); ambient: 24.9 deg.C. /38 %RH,
* liquid temperature: 22.9(start)/22.9(end)/24.2(in check) deg.C.; * White cubic: zoom scan area, Red cubic: big=SAR(10g )/small=SAR(1g)

UL Japan, Inc.
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Daily: MSL5200MHz (W52 Band)

Date/Time: 2013/04/26 8:40:23
DUT: Dipole(5GHz); Type: DSGHzV2; Serial: 1070
Communication System: CW; Frequency: 5200 MHz; Crest Factor: 1.0
Medium: MSL5800; Medium parameters used: f=5200 MHz; ¢ = 5.459 S/m; ¢, = 46.98; p = 1000 kg/m3
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration:

-Probe: EX3DV4 - SN3679; ConvF(4.13, 4.13, 4.13); Calibrated: 2012/06/21;
-Sensor-Surface: 1.4mm (Mechanical Surface Detection), z= 1.0, 25.0, 141.0
-Electronics: DAE4 Sn518; Calibrated: 2012/10/17

-Phantom: ELI v4.0; Type: QDOVAOO01BA; Serial: 1059; Phantom section: Flat Section
-DASY52 52.8.2(969); SEMCAD X 14.6.6(6824)

Area:60x60,10 (7x7x1): Measurement grid: dx=10mm, dy=10mm;

Maximum value of SAR (measured) = 19.0 W/kg

Area:60x60,10 (61x61x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm,;
Maximum value of SAR (interpolated) = 19.2 W/kg

Z Scan;140,5 (1x1x29): Measurement grid: dx=20mm, dy=20mm, dz=5mm;
Maximum value of SAR (measured) = 17.8 W/kg

Fast SAR (*.Polynomial fit): SAR(1 g) = 7.35 mW/g; SAR(10 g) = 2.03 mW/g

Zoom:xy4-7z1.4/d1.4/r1.4 (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm;
Reference Value = 67.639 V/m; Power Drift = 0.04 dB, Maximum value of SAR (measured) = 17.8 W/kg
Peak SAR (extrapolated) =29.290 mW/g (+1.3% vs. speag-cal.=28.9mW/g)

SAR({ g) =17.74 mW/g (+4.5% vs. speag-cal.=7.4mW/g); SAR(10 g) = 2.24 mW/g
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Remarks:  *. Date tested: 2013/04/26; Tested by: Hiroshi Naka; Tested place:No.7 shielded room,
* liquid depth: 129mm; Position: distance of dipole to phantom: 8mm (10mm to liquid); ambient: 24.9 deg.C./ 51 %RH,
* liquid temperature: 23.7(start)/23.6(end)/24.4(in check) deg.C.; * White cubic: zoom scan area, Red cubic: big=SAR(10g )/small=SAR(1g)

UL Japan, Inc.

Head Office 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. : 10004953H-1-R2

Page : 166 of 228
FCCID : AK8SVD132A14L
Issued date : May 10, 2013

Revised date  : May 17, 2013

Daily: MSL5200MHz (W52 Band)

Date/Time: 2013/04/26 9:10:14
DUT: Dipole(5GHz); Type: DSGHzV2; Serial: 1070
Communication System: CW; Frequency: 5300 MHz; Crest Factor: 1.0
Medium: MSL5800; Medium parameters used: f=5300 MHz; ¢ = 5.597 S/m; ¢, = 46.85; p = 1000 kg/m3
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration:

-Probe: EX3DV4 - SN3679; ConvF(3.98, 3.98, 3.98); Calibrated: 2012/06/21;
-Sensor-Surface: 1.4mm (Mechanical Surface Detection), z= 1.0, 25.0, 141.0
-Electronics: DAE4 Sn518; Calibrated: 2012/10/17

-Phantom: ELI v4.0; Type: QDOVAOO01BA; Serial: 1059; Phantom section: Flat Section
-DASY52 52.8.2(969); SEMCAD X 14.6.6(6824)

Area:60x60,10 (7x7x1): Measurement grid: dx=10mm, dy=10mm; Maximum value of SAR (measured) = 19.4 W/kg
Area:60x60,10 (61x61x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm;

Maximum value of SAR (interpolated) = 20.1 W/kg

Z Scan;140,5 (1x1x29): Measurement grid: dx=20mm, dy=20mm, dz=5mm;

Maximum value of SAR (measured) = 18.6 W/kg

Fast SAR (*.Polynomial fit): SAR(1 g) =7.63 mW/g; SAR(10 g) =2.08 mW/g

Zoom:xy4-z1.4/d1.4/r1.4 (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm,;

Reference Value = 67.718 V/m; Power Drift = -0.02 dB, Maximum value of SAR (measured) = 18.5 W/kg
Peak SAR (extrapolated) = 31.389 mW/g (+3.3% vs. speag-cal.=30.4mW/g)

SAR(1 g) = 8.05 mW/g (+6.5% vs. speag-cal.=7.56mW/g); SAR(10 g) = 2.3 mW/g
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Remarks:  *. Date tested: 2013/04/26; Tested by: Hiroshi Naka; Tested place:No.7 shielded room,
* liquid depth: 129mm; Position: distance of dipole to phantom: 8mm (10mm to liquid); ambient: 24.9 deg.C./51 %RH,
* liquid temperature: 23.6(start)/23.6(end)/24.4(in check) deg.C.; *.White cubic: zoom scan area, Red cubic: big=SAR(10g )/small=SAR(1g)

UL Japan, Inc.

Head Office EMC Lab.

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

Facsimile: +81 596 24 8124
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Daily: MSL5300MHz (W53 Band)
Date/Time: 2013/04/27 9:19:59
DUT: Dipole(SGHz); Type: DSGHzV2; Serial: 1070
Communication System: CW; Frequency: 5300 MHz; Crest Factor: 1.0
Medium: MSL5800; Medium parameters used: f=5300 MHz; ¢ = 5.562 S/m; ¢, = 47.511; p = 1000 kg/m3
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY Configuration:
-Probe: EX3DV4 - SN3679; ConvF(3.98, 3.98, 3.98); Calibrated: 2012/06/21;
-Sensor-Surface: 1.4mm (Mechanical Surface Detection), z= 1.0, 25.0, 141.0
-Electronics: DAE4 Sn518; Calibrated: 2012/10/17
-Phantom: ELI v4.0; Type: QDOVAOO01BA; Serial: 1059; Phantom section: Flat Section
-DASY52 52.8.2(969); SEMCAD X 14.6.6(6824)
Area:60x60,10 (7x7x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 20.3 W/kg
Area:60x60,10 (61x61x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 20.3 W/kg
Z Scan;140,5 (1x1x29): Measurement grid: dx=20mm, dy=20mm, dz=5mm
Maximum value of SAR (measured) = 18.4 W/kg
Fast SAR(*.Polynomial fit):: SAR(1 g) =7.56 mW/g; SAR(10 g) = 2.05 mW/g
Zoom:xy4-z1.4/d1.4/r1.4 (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 69.150 V/m; Power Drift = 0.01 dB, Maximum value of SAR (measured) = 18.6 W/kg
Peak SAR (extrapolated) = 31.054 mW/g
SAR(1 g) = 8.04 mW/g; SAR(10 g) =2.28 mW/g
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Remarks:  *. Date tested: 2013/04/27; Tested by: Tomochika Sato; Tested place:No.7 shielded room,
* liquid depth: 129mm; Position: distance of dipole to phantom: 8mm (10mm to liquid); ambient: 24.0 deg.C. /45 %RH,
* liquid temperature: 23.5(start)/23.5(end)/23.5(in check) deg.C.; * White cubic: zoom scan area, Red cubic: big=SAR(10g )/small=SAR(1g)

UL Japan, Inc.

Head Office EMC Lab.

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

Facsimile: +81 596 24 8124
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Daily: MSL5500MHz (W55 Band)

Date/Time: 2013/04/27 9:51:41
DUT: Dipole(5GHz); Type: DSGHzV2; Serial: 1070
Communication System: CW; Frequency: 5500 MHz; Crest Factor: 1.0
Medium: MSL5800; Medium parameters used: f = 5500 MHz; ¢ = 5.827 S/m; ¢, = 47.471; p = 1000 kg/m3
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration:

-Probe: EX3DV4 - SN3679; ConvF(3.7, 3.7, 3.7); Calibrated: 2012/06/21;
-Sensor-Surface: 1.4mm (Mechanical Surface Detection), z= 1.0, 25.0, 141.0
-Electronics: DAE4 Sn518; Calibrated: 2012/10/17

-Phantom: ELI v4.0; Type: QDOVAOO01BA; Serial: 1059; Phantom section: Flat Section
-DASY52 52.8.2(969); SEMCAD X 14.6.6(6824)

Area:60x60,10 (7x7x1): Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR (measured) = 20.2 W/kg

Area:60x60,10 (61x61x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 20.5 W/kg

Z Scan;140,5 (1x1x29): Measurement grid: dx=20mm, dy=20mm, dz=5mm
Maximum value of SAR (measured) = 19.2 W/kg

Fast SAR(*.Polynomial fit):: SAR(1 g) = 7.52 mW/g; SAR(10 g) = 2.04 mW/g

Zoom:xy4-z1.4/d1.4/r1.4 (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 68.527 V/m; Power Drift = -0.00 dB, Maximum value of SAR (measured) = 19.1 W/kg
Peak SAR (extrapolated) = 31.867 mW/g

SAR( g) = 8.15 mW/g; SAR(10 g) = 2.31 mW/g
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Remarks:  *. Date tested: 2013/04/27; Tested by: Tomochika Sato; Tested place:No.7 shielded room,
* liquid depth: 129mm; Position: distance of dipole to phantom: 8mm (10mm to liquid); ambient: 24.0 deg.C. /45 %RH,
* liquid temperature: 23.5(start)/23.5(end)/23.5(in check) deg.C.; * White cubic: zoom scan area, Red cubic: big=SAR(10g )/small=SAR(1g)

UL Japan, Inc.

Head Office EMC Lab.

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

Facsimile: +81 596 24 8124
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Daily: MSL5600MHz (W56 Band)
Date/Time: 2013/04/27 10:23:56
DUT: Dipole(5GHz); Type: DSGHzV2; Serial: 1070
Communication System: CW; Frequency: 5600 MHz; Crest Factor: 1.0
Medium: MSL5800; Medium parameters used: f=5600 MHz; ¢ = 5.962 S/m; ¢, = 47.333; p = 1000 kg/m3
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY Configuration:
-Probe: EX3DV4 - SN3679; ConvF(3.61, 3.61, 3.61); Calibrated: 2012/06/21;
-Sensor-Surface: 1.4mm (Mechanical Surface Detection), z= 1.0, 25.0, 141.0
-Electronics: DAE4 Sn518; Calibrated: 2012/10/17
-Phantom: ELI v4.0; Type: QDOVAOO01BA; Serial: 1059; Phantom section: Flat Section
-DASY52 52.8.2(969); SEMCAD X 14.6.6(6824)

Area:60x60,10 (7x7x1): Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR (measured) = 22.1 W/kg

Area:60x60,10 (61x61x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 22.1 W/kg

Z Scan;140,5 (1x1x29): Measurement grid: dx=20mm, dy=20mm, dz=5mm
Maximum value of SAR (measured) = 20.5 W/kg

Fast SAR(*.Polynomial fit):: SAR(1 g) = 8.03 mW/g; SAR(10 g) = 2.15 mW/g

Zoom:xy4-z1.4/d1.4/r1.4 (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 70.841 V/m; Power Drift = 0.06 dB, Maximum value of SAR (measured) = 20.2 W/kg
Peak SAR (extrapolated) = 34.887 mW/g

SAR(1 g) = 8.61 mW/g; SAR(10 g) =2.42 mW/g

s 1
Remarks:  *. Date tested: 2013/04/27; Tested by: Tomochika Sato; Tested place:No.7 shielded room,
* liquid depth: 129mm; Position: distance of dipole to phantom: 8mm (10mm to liquid); ambient: 24.0 deg.C. /45 %RH,
* liquid temperature: 23.5(start)/23.5(end)/23.5(in check) deg.C.; * White cubic: zoom scan area, Red cubic: big=SAR(10g )/small=SAR(1g)

UL Japan, Inc.

Head Office EMC Lab.

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

Facsimile: +81 596 24 8124
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Daily: MSL5500MHz (W56 Band)
Date/Time: 2013/04/30 9:27:47
DUT: Dipole(5GHz); Type: DSGHzV2; Serial: 1070
Communication System: CW; Frequency: 5500 MHz; Crest Factor: 1.0
Medium: MSL5800; Medium parameters used: f=5500 MHz; ¢ = 5.77 S/m; €, = 47.502; p = 1000 kg/m3
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY Configuration:
-Probe: EX3DV4 - SN3679; ConvF(3.7, 3.7, 3.7); Calibrated: 2012/06/21;
-Sensor-Surface: 1.4mm (Mechanical Surface Detection), z= 1.0, 25.0, 141.0
-Electronics: DAE4 Sn518; Calibrated: 2012/10/17
-Phantom: ELI v4.0; Type: QDOVAOO01BA; Serial: 1059; Phantom section: Flat Section
-DASY52 52.8.2(969); SEMCAD X 14.6.6(6824)

Area:60x60,10 (7x7x1): Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR (measured) = 19.5 W/kg

Area:60x60,10 (61x61x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 19.7 W/kg

Z Scan;140,5 (1x1x29): Measurement grid: dx=20mm, dy=20mm, dz=5mm
Maximum value of SAR (measured) = 18.6 W/kg

Fast SAR(*.Polynomial fit): SAR(1 g) = 7.22 mW/g; SAR(10 g) = 1.96 mW/g

Zoom:xy4-z1.4/d1.4/r1.4 (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 67.656 V/m; Power Drift = -0.05 dB, Maximum value of SAR (measured) = 18.3 W/kg
Peak SAR (extrapolated) = 30.282 mW/g

SAR(1 g) =7.78 mW/g; SAR(10 g) =2.21 mW/g
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Remarks:  *. Date tested: 2013/04/30; Tested by: Tomochika Sato; Tested place:No.7 shielded room,
* liquid depth: 129mm; Position: distance of dipole to phantom: 8mm (10mm to liquid); ambient: 24.0 deg.C. /45 %RH,
* liquid temperature: 23.5(start)/23.5(end)/23.5(in check) deg.C.; * White cubic: zoom scan area, Red cubic: big=SAR(10g )/small=SAR(1g)

UL Japan, Inc.

Head Office EMC Lab.

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

Facsimile: +81 596 24 8124
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Daily: MSL5600MHz (W56 Band)

Date/Time: 2013/04/30 8:59:41
DUT: Dipole(5GHz); Type: DSGHzV2; Serial: 1070
Communication System: CW; Frequency: 5600 MHz; Crest Factor: 1.0
Medium: MSL5800; Medium parameters used: f=5600 MHz; ¢ = 5.96 S/m; ¢, = 47.386; p = 1000 kg/m3
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration:

-Probe: EX3DV4 - SN3679; ConvF(3.61, 3.61, 3.61); Calibrated: 2012/06/21;
-Sensor-Surface: 1.4mm (Mechanical Surface Detection), z= 1.0, 25.0, 141.0
-Electronics: DAE4 Sn518; Calibrated: 2012/10/17

-Phantom: ELI v4.0; Type: QDOVAOO01BA; Serial: 1059; Phantom section: Flat Section
-DASY52 52.8.2(969); SEMCAD X 14.6.6(6824)

Area:60x60,10 (7x7x1): Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR (measured) = 21.8 W/kg

Area:60x60,10 (61x61x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 22.0 W/kg

Z Scan;140,5 (1x1x29): Measurement grid: dx=20mm, dy=20mm, dz=5mm
Maximum value of SAR (measured) = 20.4 W/kg

Fast SAR(*.Polynomial fit): SAR(1 g) = 8.02 mW/g; SAR(10 g) = 2.15 mW/g

Zoom:xy4-z1.4/d1.4/r1.4 (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 71.153 V/m; Power Drift = 0.00 dB, Maximum value of SAR (measured) = 20.5 W/kg
Peak SAR (extrapolated) = 34.104 mW/g

SAR( g) = 8.62 mW/g; SAR(10 g) = 2.43 mW/g
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Remarks:  *. Date tested: 2013/04/30; Tested by: Tomochika Sato; Tested place:No.7 shielded room,
* liquid depth: 129mm; Position: distance of dipole to phantom: 8mm (10mm to liquid); ambient: 24.0 deg.C. /45 %RH,
* liquid temperature: 23.5(start)/23.5(end)/23.5(in check) deg.C.; * White cubic: zoom scan area, Red cubic: big=SAR(10g )/small=SAR(1g)

UL Japan, Inc.

Head Office EMC Lab.

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

Facsimile: +81 596 24 8124
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Daily: MSL5300MHz (W53 Band)

Date/Time: 2013/05/01 10:32:35
DUT: Dipole(5GHz); Type: DSGHzV2; Serial: 1070
Communication System: CW; Frequency: 5300 MHz; Crest Factor: 1.0
Medium: MSL5800; Medium parameters used: f = 5300 MHz; ¢ = 5.595 S/m; ¢, = 47.439; p = 1000 kg/m3
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration:

-Probe: EX3DV4 - SN3679; ConvF(3.98, 3.98, 3.98); Calibrated: 2012/06/21;
-Sensor-Surface: 1.4mm (Mechanical Surface Detection), z= 1.0, 25.0, 141.0
-Electronics: DAE4 Sn518; Calibrated: 2012/10/17

-Phantom: ELI v4.0; Type: QDOVAOO01BA; Serial: 1059; Phantom section: Flat Section
-DASY52 52.8.2(969); SEMCAD X 14.6.6(6824)

Area:60x60,10 (7x7x1): Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR (measured) = 20.0 W/kg

Area:60x60,10 (61x61x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 20.0 W/kg

Z Scan;140,5 (1x1x29): Measurement grid: dx=20mm, dy=20mm, dz=5mm
Maximum value of SAR (measured) = 18.0 W/kg

Fast SAR(*.Polynomial fit): SAR(1 g) = 7.42 mW/g; SAR(10 g) = 2.01 mW/g

Zoom:xy4-z1.4/d1.4/r1.4 (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 68.383 V/m; Power Drift = -0.02 dB, Maximum value of SAR (measured) = 18.1 W/kg
Peak SAR (extrapolated) = 30.328 mW/g

SAR(1 g) = 7.81 mW/g; SAR(10 g) = 2.21 mW/g
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Remarks:  *. Date tested: 2013/05/01; Tested by: Tomochika Sato; Tested place:No.7 shielded room,
* liquid depth: 129mm; Position: distance of dipole to phantom: 8mm (10mm to liquid); ambient: 24.0 deg.C. /45 %RH,
* liquid temperature: 23.5(start)/23.5(end)/23.5(in check) deg.C.; * White cubic: zoom scan area, Red cubic: big=SAR(10g )/small=SAR(1g)

UL Japan, Inc.

Head Office EMC Lab.

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

Facsimile: +81 596 24 8124
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Daily: MSL5500MHz (W56 Band)
Date/Time: 2013/05/01 10:59:52
DUT: Dipole(5GHz); Type: DSGHzV2; Serial: 1070
Communication System: CW; Frequency: 5500 MHz; Crest Factor: 1.0
Medium: MSL5800; Medium parameters used: f=5500 MHz; ¢ = 5.844 S/m; ¢, = 47.14; p = 1000 kg/m3
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY Configuration:
-Probe: EX3DV4 - SN3679; ConvF(3.7, 3.7, 3.7); Calibrated: 2012/06/21;
-Sensor-Surface: 1.4mm (Mechanical Surface Detection), z= 1.0, 25.0, 141.0
-Electronics: DAE4 Sn518; Calibrated: 2012/10/17
-Phantom: ELI v4.0; Type: QDOVAOO01BA; Serial: 1059; Phantom section: Flat Section
-DASY52 52.8.2(969); SEMCAD X 14.6.6(6824)

Area:60x60,10 (7x7x1): Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR (measured) =21.0 W/kg

Area:60x60,10 (61x61x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 21.0 W/kg

Z Scan;140,5 (1x1x29): Measurement grid: dx=20mm, dy=20mm, dz=5mm
Maximum value of SAR (measured) = 19.0 W/kg

Fast SAR(*.Polynomial fit): SAR(1 g) = 7.66 mW/g; SAR(10 g) = 2.07 mW/g

Zoom:xy4-z1.4/d1.4/r1.4 (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 69.726 V/m; Power Drift = -0.06 dB, Maximum value of SAR (measured) = 19.2 W/kg
Peak SAR (extrapolated) = 32.161 mW/g

SAR(1 g) = 8.18 mW/g; SAR(10 g) = 2.31 mW/g
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Remarks:  *. Date tested: 2013/05/01; Tested by: Tomochika Sato; Tested place:No.7 shielded room,
* liquid depth: 129mm; Position: distance of dipole to phantom: 8mm (10mm to liquid); ambient: 24.0 deg.C. /45 %RH,
* liquid temperature: 23.5(start)/23.5(end)/23.5(in check) deg.C.; * White cubic: zoom scan area, Red cubic: big=SAR(10g )/small=SAR(1g)

UL Japan, Inc.

Head Office EMC Lab.

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

Facsimile: +81 596 24 8124
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Daily: MSL5600MHz (W56 Band)

Date/Time: 2013/05/01 11:27:38
DUT: Dipole(5GHz); Type: DSGHzV2; Serial: 1070
Communication System: CW; Frequency: 5600 MHz; Crest Factor: 1.0
Medium: MSL5800; Medium parameters used: f=5600 MHz; ¢ = 5.956 S/m; ¢, = 46.91; p = 1000 kg/m3
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration:

-Probe: EX3DV4 - SN3679; ConvF(3.61, 3.61, 3.61); Calibrated: 2012/06/21;
-Sensor-Surface: 1.4mm (Mechanical Surface Detection), z= 1.0, 25.0, 141.0
-Electronics: DAE4 Sn518; Calibrated: 2012/10/17

-Phantom: ELI v4.0; Type: QDOVAOO01BA; Serial: 1059; Phantom section: Flat Section
-DASY52 52.8.2(969); SEMCAD X 14.6.6(6824)

Area:60x60,10 (7x7x1): Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR (measured) = 21.7 W/kg

Area:60x60,10 (61x61x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 21.7 W/kg

Z Scan;140,5 (1x1x29): Measurement grid: dx=20mm, dy=20mm, dz=5mm
Fast SAR(*.Polynomial fit): SAR(1 g) = 7.89 mW/g; SAR(10 g) =2.11 mW/g

Zoom:xy4-z1.4/d1.4/r1.4 (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 70.203 V/m; Power Drift = -0.00 dB, Maximum value of SAR (measured) = 19.9 W/kg
Peak SAR (extrapolated) = 33.919 mW/g

SAR(1 g) = 8.42 mW/g; SAR(10 g) =2.37 mW/g
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Remarks:  *. Date tested: 2013/05/01; Tested by: Tomochika Sato; Tested place:No.7 shielded room,
* liquid depth: 129mm; Position: distance of dipole to phantom: 8mm (10mm to liquid); ambient: 24.0 deg.C. /45 %RH,
* liquid temperature: 23.5(start)/23.5(end)/23.5(in check) deg.C.; * White cubic: zoom scan area, Red cubic: big=SAR(10g )/small=SAR(1g)

UL Japan, Inc.

Head Office EMC Lab.

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

Facsimile: +81 596 24 8124
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System Validation Dipole (D2450V2,S/N:822)
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Glossary:

TSL tissue simulating liguid

ComefF sensitivity In TSL / NOAM v,z
YA nat 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-

b)

c)

Averaged Specific Absoraticn Flate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

|EC 62208-1, *Procedure to measure the Specifiic Absorption Rate (SAR) for hand-held
deviees used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

Federal Communications Commisslen Offics of Engineering & Technolegy (FCC OET),
“Evaluating Compliance with FCC GuideBnes for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compllance of Mabils and
Porable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d} DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

Measurament Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the carificate ara valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to posltion its feed
point exacty below the centar marking ol tha flat phantom sectan, with ihe arms oriented
parallel to the body axis.

Fead Point impedanes and Refum Loss: Thase paramaters are measured with the dipols
positicned under the liquid filled phaniom. The impedance stated i transtormead from tha
measuremeant at the SMA connectar o the feed point. The Returm Loss ensures low
reflected power. Mo uncertainly required.

Electrical Daiay: One-way delay betwaen the SMA connector and the antenna feed paint,
Mo uncertainty requinad.

SAR measured: SAR measured at the siated antenna input power,

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

SAR for nominal TSL paramelers: The measured TSL parameters are used to calculate the
nominal SAR rasult,

The reported wncertainty of measurement |5 stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution comesponds to a coverage
probability of approximately 95%.
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Measurement Conditions

DAZY systam conliguration, as far a2 not given on paga 1,

: 10004953H-1-R2

DASY Varsion DASYS VEZ.8.4
Extrapolation Arvancad Exirapolation
Phantom Madular Fial Phantom
| Distance Dipale Canter - TSL A0 mrm with Spacar
Zoom Sean Resolution dx, dy, dre = S mm
Lrlml-ll‘rl:r #4350 MHz = 1 MHz
Head TSL parameters
The Tollowing parsmetsrs and saleuslicns wers apolied.
Tamperaturs Parmittivity Conduativity
Mominal Head TSL parameters 2205C 3032 1.80 mho'm
Measured Head TSL parameters (220 0.2 °C aT9ed%h 1.85 mbaim = & %%
Head TSL temperature change during test =050 s -
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR mansured 250 mW Inpul powear 134 Wik

S8R for nominal Hasd TSL paramelans

narmalzad fo 1W

B2.8 Wikg £ 17.0 % (k=2)

S&R averaped ower 10 em® (10 g) of Head TSL

sardilion

SAR measned

250 W inpul powar

623 Wikg

SAR Tor nominal Hend TSL parametars

rorralirad o W

245 Wikg & 18.5 % (k=2)

Body TSL parameters

':'hn Tollowing paramsiers and calcations were apolied.

Temperatire Permittivity |  Conductivity
Hominal Body TEL parameters 220G 527 1.85 miha'm
Measured Body TSL parameters [ e e e S0526% 207 miedrn £ B %
Body TEL temperature change during test <0,5"C — —
SAR result with Body TSL
SAR averaged over 1em” {1 g) of Body TSL Conition
SAA measured 280 mi inpul povwer 128 Wikg

SAA far mamical Bady TSL paramelens

namrmalized b 1%

B0 Wikg = 17.0 % [keZ)

SAR measuned

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

condEon

250 MW input poswer

5.93 Wikg

SAR for nominel Bedy TSL paramabars

| rormatzed 1o 1w

3.4 Wikg = 16,5 7% (k=2)
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Appendix
Antenna Parameters with Head TSL

Impadance, lransiormed o fead poinl

5360+ 350
Ratum Logs =263 dB
Antenna Parameters with Body TSL
Impedanse, irmnstormad 1o Teed point S04 2+ 5.2 0
A&t Loss - 35.7dB
General Antenna Parameters and Design
Elecirical Delay (one direction) | 1160 ns

Afer kong term use with 100W radialed power, anly a slight warming of the dipale near thi feadpoint can be measured.

The dipale iz mede of slandard samivigid coaslal caale. The center conduclor of the Teading ling i diresily conmacled b e
sacond arm of e dipols. The anterna is thanafora shor-crcuibad for DC-signals. On soma of he dipoles, amall end cape
ara aded o the dipoke ams in ordar o impeove malehing when leaded aecerding to the peaition as axplained i the
"Measuramant Conditions” paragraph. The SAR data are nat affectsd by this changa. The overall dipels lergth is stil

accarding to tha Standand,

Mo excessiva fores must be applied 10 the disgcle ams, because thay might bend ar the sakdersd cannactions near tha

leadpoint may be demeged.

Additional EUT Data

MMenulactured by

SFPEAG

wanulaciured on

Dapamber 11, 2008
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DASYS Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - §N: 822

Communication System: CW, Frequency: 2450 MHz

Medium parameters used: = 2450 MHz; o = 1.85 8/m; g, = 37.9; p = 1000 kg/m®
Phamom section: Flat Section

Measurement Standard: DASYS ([EEEAECTANST C&3.19-2007)

DASY S Configuration:

-

L]

Probe: ES3DV3 - SN3208; ConvF(4.52, 452, 4.52); Calibrated: 28.12.2012;
Sensor-Surface: Jmm (Mechanical Surface Detection)

Electronics: DAES Sn6d1; Calibrated: 27.06.2012

Phantom; Flat Phantom 5.0 (frong); Type: QDODOPS0A A; Serial: 1001

DASYS2 52,8 4(1052); SEMCAD X 14.60.8(T0248)

Crate; (08,001,200

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube :
Mleasurement grnid: dx=3mm, dy=5mm, de=3mm
Reference Walue = 99,521 Vim: Power Drfi = 0,06 dB
Peak SAR (exirupolatedy = 279 Wikg

SAR(T g) = 13.4 Wikg: SAR(10 g) = 6.23 Wikg
Matimum value of SAR (measured) = 17.0 Wikg

“14.49

=24.00
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Diatiz: (8012013
Test Luboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2: Serial: D2Z450V2 - SN: §22

Communication System: CW; Frequency: 2450 MLz

Medium parameters used: f= 2450 MHz; 0 = 201 S/m; & = 50.5; p = 1000 kgm’
Phantom section: Flar Section
Measurement Standard: DASYS (IEEEIECSANST Cal, 92007

DASYS2 Configuration:
» Probe: ES30V3 - SN3205; ConvFid.42, 4,42, 4.42); Calibratad: 28.12,20172;
¢ Sensor-Surface: 3mm {Mechanical Surface Detection)
«  Electronics: DAE4 5n601; Calibrated: 27,06.2012
#  Phantom: Flat Phantom 5.0 (back): Type: QDODOES0AA: Serial: 1002
«  DASYED 528401052y SEMCAD X 14.6.8(7028)

Dipole Calibration for Body TissuePin=250 mW, d=10mm/Zoom Scan (Tx7xTVCube :
Measurement grid: dx=%mm, dy=5mm, dz=5mm

Reference Valwe = 93,977 ¥fm; Power Drift = 0101 dB
Peak SAR (extrapolated) = 27.0 Wik

SAR(] g) = 12.8 Wikg: SAR(I0 g) = 5.93 Wikg
Maximum vilue of SAR (measured) = 16.7 Wikg

df
o

— -4.H]
-3.60
LR

RLLE. ]

-#4.00

0dB = 16.7 Wikg = 12.23 dBW/kg
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Impedance Measurement Plaot for Body T5L
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4. System Validation Dipole (DSGHzV2,S/N:1070)
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Engineering AG -
Zeughsussirasse 43, 8004 Zurich, Swilzerland ‘E,ﬁ“?
Fubett

Accradiod by The Bwiss Accwdialion Senvice (543)
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c Service auises d'étalonnoge
Servizio svieseno oi tarabura

S suiss Callbration Service

Accrediation Ne.: SCS 108

Certificate Ho: DSGHEV2-1070_Mar13

CALIBRATION CERTIFICATE

Calibration procedure for dipole validation kits between 3-8 GHz

Calibration Equipmant used (METE arifical for cal bration)

abjast DEGHzZYE - SM: 1070
Calibration procadureds) QA CAL-22 v2
Calibralion ate: March 14, 2013

This callbralion carificale decuments the Bmcaablin b nafional standards, which realize the physical units of mansuremants (S1),
T maaguramsanits #nd the uncertzintios with copfidance proballity are given on thi bolking pages aand ar part gl the cerficats,

Al calibratiares hawe been conducted in the clased aboriery Taciity: ervironment semparaburs (22 = 3)° and busridity « 700,

Type-N mismaich combinstion
Relerenca Probe EX30VY

SM: 54T 0 T
M 2503

Sehadided Calibration

Ori-Haw-12 (Mo, 217-01640)
Cri=Mgw-12 (Mo, 21F-0ns4o)
2T-Mar-12 (Mo, 217-01520%
2T-Mar<12 (Mo, 217-01533)
FEDae-12 (No. EX3-2500_Doct2)

Primary Stardams o¢ Cafl Do {Cerificale Mo
Power mater ERM-2424 GOAT4807T

Powar seraor HP 84814 Usaraazrea

Raferance 20 dB Atenuatcr BME 5058 [20k)

CAEA M6 Er-dun-12 (Mo, DAES-607_Jum 2)
Secandary Stancards ¥ Chaeck Date {in houes)

Pormer germor HP 84814 KT 10T 18-Oct? {in house check Oct-11)
| AF ganarator RAS SMT-06 100005 Db 59 (i B check Ot 11)
Nalwok Anslyrar HF BTE3E LISSTIR0GHE 54206 18-Ocl-01 {in housa check De-12)

Mama Funolion

Calbenlad bae Claudia Loublor Latceaiony Techodcnn
Apprownd by Kalja Pokawic Tachnical Manager

This calioration cedilicabe shall nol be reoroducad axcept in fiull ithaul willen approwal of the [aborasary,

Ced
el il
Apr-13
Apr-13
D13
dums13

Echagulad Chack

e

I Faues check: Oel-13
T Facitigads chasecks: Cigt-13
I moruss check: Dol-13

Ipsued: March 14, 2013

Cerfilicate No: DEGH2-1070_Mar3
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NOBM xy,z
MiA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EC 82209-2, “Evaluation of Human Exposure to Radio Frequency Fields from Handheld
and Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to
6 GHz: Human models, Instrumentation, and Procedures”; Part 2: *Procedure to determine
the Specific Absorption Rate (SAR) for including accessories and multiple transmitters”,
March 2010

b} Federal Communications Commission Office of Engineering & Technolagy (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Flelds; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FOC Limits for Human Exposure to Radiofrequency Emissions™,
Supplement G (Edition 01-01) to Bulletin 65

Additional Documentation:
¢l DASY4'5 System Handbook

Methods Applied and Interpretation of Parameters:

*  Measurement Conditions: Further details are available from the Validation Report at the end
of the cerificate. All figures stated In the cedificate 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 ariented
parallel to the body axis.

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positionad under the liguid filled phantom. The impedance stated is transformed from the
measurament at tha SMA connector to the fead point. The Relurn Loss ansures low
reflected power. No uncerainty required.

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

=  SAA measured: SAR measured at the stated antenna input power.

o  SAR normallzed: SAR as measured, normalized 1o an input powear of 1 W at the antenna
conmnector.

« S5AR for nominal TSL parameters: The measured TSL paramaters are used to caleulate the
nominal SAR result.

Thea raporad uncertainty of measurement is slated 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 aystam configuration, &8 far as med given on pags 1.

DAEY Version DASYE VEEB.S

| Exirapolation Advanoed Extrapolation N
Phantom Moduar Fiak Phansom V5.0 o
Distance Mpole Canter - TSL 10 mm with Spacer
Zoom Scan Resolution d, dy =4.0mm, dz = 1.4 mm Graded Fatio = 1.4 (Z direction)

2200 MHzZ £ 1 MHZ
5300 MHz £ 1 MHz
Fraquency E500 MHz = 1 MHz
S600 MHzZ £ 1 MHz
HA00 MHz + 1 MHz

Head TSL parameters at 5200 MHz

The Tallowing paramaters and calculalions wens applied,

Temperature Permittivity Conductivity

Maminal Head TSL paramaters 22040 38.0 | 465 mhoim

Measured Head TSL parameters (22002 0.8) "0 HAzER 4,52 mho'm £ 8%

Head TSL temperature change during test =05 —_—
SAR result with Head TSL at 5200 MHz

SAR averaged over 1 cm” (1 g) of Head TSL Cenditian

SAR measunad 100 MW input power TE7 Wikg

HAR for nomingl Head TSL paramelens nommalized o 1W TH.8 Wikg = 19,9 % (kn)

SAR averaged over 10 em® (10 @) of Head TSL aondition

SAR measuned | 0D W input powes 228 Wikg

AR for nominal Head TSL parameters narrmalizad fo TW 22.5 Wikg 2 19.5 % (k=2
Certificate Mo: DSGHZVE-10T0_Mar13 Page 3ol 20
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Head T5L parameters at 5300 MHz
Tihé Talkowing parametans and calculations were apolied.

Temperatune Pormittivity Conductivity
NHominal Head TSL parameters 220°C 5.9 4.76 mholm
Measured Head TSL parameters (22,0 202)°C MIxEN 482 mhaim = 8 %
Head TSL temperature change during test 205°C ]
SAR result with Head TSL at 5300 MHz
SAR averaged over 1 cm® (1 gjof Head TSL | Condition
SAR messured 100 MW inpul poser B.2T Wikg

ZAR lor nominal Head TSL parametars nomlized o 1W

BB W J kg = 10,9 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL

candifion
SAR measured 100 miW input power 238 Wikg
i 5AR for nominal Haad TSL paramelers normalizad fo TW 235 Wikg = 19.5 % (k=2)
Head TSL parameters at 5500 MHz
Tha following parameben: and calculstions were applisd.
Temperature Pemmittivity Conductivity
Hominal Head TEL parameters 22.0°C 35.6 4,96 mham
Measured Head TSL parameters (220 20.2)°C 34020% 4,80 rmbaim + 6 %
Head TSL temperature change during lest =0.6"°C e
SAR result with Head TSL at 5500 MHz
SAR averaged over 1cm’ {1 g) of Head TSL [ Canditien
_E.I';Fl messU red 100 W input power BE2 Wikg
SAR for nominal Head TSL paramaters normalized o 1W 84,3 Wikg = 19.9 % [k=2)
[saRm averaged over 10 cm® (10 g) of Head TSL condition ]
SAR measuned 100 mW input power 242 Wikg
BAH for naminal Head TSL parsmetars | normalizad o 1W 23,8 Wikg = 19.5 ¥ (k=2)
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Head TSL parameters at 5600 MHz

The fellowing parameters and calculations ware appliad.

| Temperature Parmittivity Condustivity
Hominal Head TSL parameters 220 356 5.07 mha/m
Measured Head T5L parameters (220=023"C 3RO +6% 4,91 mhoim = 6 %
Head TSL temperature change during test < 0.5 G N -
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR rmeasured 100 mW Input power .38 Witkg

SAR for nominal Head TSL paramatars

marmalized to 1%

D2.0 Wik = 16,5 %6 (lo=2)

SAR averaged over 10 cm” (10 g) of Head TSL

condition

SAR rmsasuned

100 mW input powar

2,39 Wikp

5AR for nominal Head T5L paramsters

normalized o 1W

23.6 Wikg = 18,5 % (k=2)

Head TSL parameters at 5800 MHz

The following parameters and calculations were apolied.

Tumpar-atum Permittivity Conductivity
Nominal Head TSL paramaters 20 353 5.27 mhaim
Measured Head TSL paramaters (280 0.2) "G 336 26% 5.11 mho/m = 6 %
Head T5L temperatura change during test | <05 - -

SAR result with Head TSL at 5800 MHz
[ saR averaged over 1 em® (1 gj of Head TSL Cendilian

SAA mesured 100 MW input power TEAWRg ]
5AR for nominal Head TSL parameters normalizad o 1W T8 Wikg 2 19.9 % (k=2)
SAR averaged aver 10 em® (10 a) of Head TSL condition
SAR measured 100 PV inplt power 2.25 Wikg
SAR for morminal Head TEL pamameters rarmalized 1o 1W 22.2 Wikg + 185 % (k=2)

CertScate Mo: D5GHZVZ-1070_Marl3 Faga 5 af 20

UL Japan, Inc.

Head Office 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. : 10004953H-I-R2

Page : 188 of 228
FCCID : AK8SVD132A14L
Issued date : May 10, 2013

Revised date  : May 17, 2013

Body TSL parameters at 5200 MHz

The lelleing parameters and cakiulations were applisd.

Temperalure Parmittivity Conehsctivity |
| Neminal Bedy TSL parametars 23000 48.0 5,30 mha'm
Measured Body TSL parameters {22.0+0.2) °C 4T0:6% | 542 mhaimeg% |
Body TEL temperature change during test =050 — N
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 om” (1 g) of Body TSL Conditien
SAR measuned 100 MW input povwer 741 Wikg

SAR for nomingl Body TSL parametors

rornalized o TW

THE Wikg =199 % (k=2)

'EAF. averaged over 10 cm® (10 g) of Body TSL

condition

AR measwad

T0D W input powar

SAR for nominal Body TSL parameters

2,08 Wikg

narmnalized o 1W

Body TSL parameters at 5300 MHz

2006 Wik = 19.5 % (k=2)

The following paramaters and caloulations wene agplied

Temperature Permittivity Conductivity
_hlnmih:l Body TSL parameters 220°C 48.9 5.42 mhofm
Measured Body TSL parameters (22.0+0.8)°C 469 +6% 5.55 mho/m = 6%
Body TSL temperature change during test <0850 — | —
SAR result with Body TSL at 5300 MHz
SAR averaged over 1 om?® {1 g} of Body TSL Coandition
SAH measwad 100 mil input powar 756 Wikg

SAR for nominal Body TSL paramaters

normalized to 1W

T30 Wikg £19.9 % (k=2)

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

condilion

S5AR measurad

100 MW input powar

2.12 Wikg

| SAR for nominai Body TSL parametens

mnormalized to 1W

1.0 Wikg = 1005 % (k=2)
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Body TSL parameters at 5500 MHz

The following parametars and salsulafions wem appiied

| Temperature Permithivity Conduetivity
Nominal Body TSL parameters 2200 48.6 5,65 mho'm B
Meazurad Body TSL parameters (22.0 0.0 °C 46,5 1 6% 580 mhofm = 6 %
_Endyr TEL temperature ehange during test =050 -—
SAR result with Body TSL at 5500 MHz
SAR averaged over 1 em” (1 g) of Body TSL Condition
SAR messuned 100 mW Input power T.92 Wikg

SAR for nomingl Body TSL parametars

normalized 1o 1%

TE.E Wikg & 19.9 % (k=2)

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

condition

SAR measured

100 m Input power

2,20 Wikg

SAR for nominal Body TSL paramelars

normalized to 1W

21,8 Wikg & 19.5 % (k=2)

Body TSL parameters at 5600 MHz

The fellawing parameters and calculstions weare appied,

Temperature Parmittivity Conductivity
| Nominal Body TSL parameters | 2200 4B.5 B 77 mhoim
Maasurad Body TSL parameters (220202 "C 464 + 6% 5.94 mhofm =6 %
Body TSL tamperature change during test <050 - —
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 om® {1 g) of Body TSL Caredilion
SAR measued 100 md® input powar 7.99 Wikg

SAR for nominal Body TSL parameters

normalized o 1W

79.3 Wilkg £ 19.9 % [k=2) |

[ SAR averaged over 10 cm® (10 g) of Body TSL

condilion

| SAR measurad

100 MW npul power

2.F Wikg

| SAR for nominal Body TSL parametena

momalizad o 1W

22.0 Wikg = 19.5 % (k=2)

Carlificata Ma; DEGHzV2-1070_Mar13 Paga 7 of 20

UL Japan, Inc.

Head Office 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. : 10004953H-I-R2

Page : 190 of 228
FCCID : AK8SVD132A14L
Issued date : May 10, 2013

Revised date  : May 17, 2013

Body TSL parameters at 5800 MHz

Tha following paramatens and calculations were applied.

Temperature Permittivity Conductivity
Hominal Body TSL paramalars 220°C 482 6.000 rmihaim
Measured Body TSL parameters (220202)°C 451 6% B.21 mho/m £ 8 %
Body TSL temperature change during fest =056°C — —
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 em” {1 g) of Body TSL Condition
SAR measuned 100 reidd inpul power 7.39 Wikg
SAR for nominal Body TSL paramstens reernalized bo 1W T3.3 Wikg = 18.9 % (k=2) ]
E.F-\FI averaged over 10 am® {10 g} of Body TSL condition
SAR messured 100 mW inpLt power 2.05 Wikg
SAA for nominal Body TSL paramatars normilized o 1% 20.3 Wiy = 19.5 % (k=2)
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Appendix

Antenna Parameaters with Head TSL at 5200 MHz
mpedanca, transfonmed 1o faad polm 50,7 - 12,5 i
Fetumn Loss -16.2 dB

Antenna Parameters with Head TSL at 5300 MHz

Impedance, fransfarmed to leed point 5190-65)0

Return Loss -23.6 dB

Antenna Parameters with Head TSL at 5500 MHz

| Impedance, transformed .1l;| Fesrdd pir 432 0 - T4

| Feturn Loss -2254d8

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transfarmad to feed point ERE0-09K0
Faturn Loss - 184 dB

Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point 53.9 01 - 4.8 [
Return Loss - 24.6 dB
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Antenna Parameters with Body TSL at 5200 MHz

Impedance, ranslarmead to feed point 438 0-124 0

Aetum Loss - 182 dB

Antenna Parameters with Body TSL at 5300 MHz

| Impedanca, transiormed 1o feed poinl I 51560 - 50 o

| Retum Loss | - 25.8 0B

Antenna Parameters with Body TSL at 5500 MHz

l Frpedance, transfommed io feed point 48,3 0 - 5.6 0
| Ratum Loss -24.9.68 “

Antenna Parameters with Body TSL at 5600 MHz

Impadance, irknslamead to feed point 5450-8210 |

Aatum Loss -2 .0de

Antenna Parameters with Body TSL at 5800 MHz

Irmgedence, trensformed to faed point G450 -25K -|
Flatum Loes - 26.2 dB

General Antenna Parameters and Design

Electrical Dalay {one direclion) 1,208 ns

After long fmrm use with 100W rediated powar, only a elight warming of the dipale near the leedpoint can b measuned.

The dipale l6 made of standand semirigid coaxial cable. The canter cenducier of the tesding Ins is direclly connected to the
secand amm of the dipole. Tha antenna is tharslore shor-gircuited for DC-signals. Cn some of the dipales, small end caps
s added o the dipole amms in order 1o imgrove matching when leaded according to the pesition as explaned in the
“Measurement Condifions® paragraph. The SAR dala are not affected by this changs. Tha owerall dipole length s still
aeeonding to the Standard.

Mo excassive foroe must be appiied to the dipole ams, beesuse thay might bend or the soldered connections near the
feadpoint may be damaged.

Additional EUT Data
[ Wanutagtured by SPEAG
Manulasiured on Saptambier &6, 2008
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DASYS Validation Report for Head TSL

Drate: 13.03.2013
Test Laboratory: SPEAG, Zorich, Switzedand

DUT: Dipole 5GHz; Type: DSGHzZV2; Serial: DSGHZV2 - SN: 1070

Communication System: CW; Fregquency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500 MHz,
Frequency: 5600 MHz, Frequency: S800 MHz

Medium parameters used: f = 5200 MHz; o = 4.52 S/m; g = 34.4; p = 1000 kg/m’ ,

Medium parameters used: f= 5300 MHz; o = 4.62 $/m; £, = 34.3; p = 1000 ke/m®

Medium parameters used: f = 5500 MHz; o = 4.8 $/m; g,= 34, p = 1000 ke/m’ ,

Medium parameters used: = 5600 MHz; o= 4.91 5/m; g, = 33.9: = 1000 kg.l‘:n“’ .

Medium parameters used: f = 3800 MHz; o = 5.11 S/m; & = 33.6; p = 1000 kg/m*

Phantom section: Flat Section

Measurement Standard: DASYS (IBEE/EC/ANST CA3.19-2007)

DASYS2 Confipuration:

«  Probe: EX3DV4 - SN3503; ConvF(3.41, 541, 5.41); Calibrated: 28.12.2012, ConvFi(5.1,5.1, 5.13;

Calibrated: 28 12,2012, Convl(4.91, 4,91, 4.91); Calibrated: 28.12.2012, ConvF(4.76, 4.76, 4.76);
Calibrated: 28,12,2012, ConvFi(4.81, 4.81, 4.81); Calibrated: 28,12.2012;

+  Sensor-Surface: 1dmm (Mechanical Surface Defection)

+  Electronics: DAE4 Snt01; Calibrated; 27062012

+  Phantom: Flat Phantom 5.0 {front), Type: QDOOOPS0AMA; Serial: 1001
+« DASYSZ52.8.5(105%); SEMCAD X 14.6.8(T028)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7HCube 0: Measurement grid: drn=4mm, dy=4mm, dz=1.4mm

Reference Value = 64,581 VWim; Power Dyift = -0.00 dB

Peak SAR (extrapolated) = 29.6 Wikg

SAR(L g = 7.97 Wikg; SAR(ID g) = 2.28 Wikg

Maximum value of SAR (measured) = 18.9 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (Ex!ln'?}fCube (: Measurement grid: dx=4mm, dy==2mm, dz=]1.4mm

Reference Value = 65.313 Vim; Power Drift = 0.06 dB

Peak SAR {extrapolated) = 31,4 Wikg

SAR(L g) =527 Wike; SAR(10 g) = 238 Wikg

Maximum value of SAR (measured) = 19.8 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (Fx8x7WCube 0: Measorement grid: di=dmm, dy=4mm, dz=14mm

Reference Walue = 65,127 Wimn; Power Dirift = 0.07 dB

Peak SAR (extrapolated) = 33,9 Wikg

BAR(] g) = 8.52 Wikg; SAR(10 g) = 242 Wikg

Maximum value of SAR (measored) = 20.9 W/kg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, '=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7¥Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Walue = 64687 Vim: Power Diift = 002 dB

Peak SAR (extrapoluted) = 33.4 Wikg

SAR(1 g) = 8.38 Wikg: SAR(10 g) = 2.39 Wikg

Maximum value of SAR (measured) = 205 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10rmmn, f=3800 MHz/Foom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Valoe = 61.292 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 328 Wikg

SAR(] gh = 7.58 Wikg; SAR(10 g) = .25 W/kg
Maximuom value of SAR (measured) = 19.7 WWkg

-0.09
<18.16
-27.28

-36.37

-45.46

0dB = 19.7 W/kg = 12,04 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date; 14.03.2013
Test Laboratory: SPEAG, Zorich, Switzerland

DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1070

Communication System: CW; Frequency: 3200 MHz, Frequency: 3300 MHz, Frequency: 5500 MHz,
Frequency: 5600 MHz, Frequency: 5800 MHz

Mediom parameters used: [ = 5200 MHz: 0 = 5.42 S8/m; £, =47, p = 1000 kg;'mv' ,

Medium parameters used: = 5300 MHz; o = 5.55 S8/m; 5, = 46.9; p = 1000 lq;-'m?' .

Mediem parameiers used: f = 5500 MHz: o = 5.8 8/m; £ = 46.5; p = 1000 kg/m®

Medium parameters used: [ = 5600 MHz: o = 5.94 Sim; & = 46.4; p= 1000 kefm” |

Medium parameters used: f = SR00 MHz: o = 6.21 S/m: ¢, = 46.1; p = 1000 kgfm’

FPhantom section: Flat Section

Measurement Standard: DASY S ([EEEIEC/ANST Co3.19-2007)

DASY 52 Configuration:

= Probe: EX3DV4 - SN3503; ConvE(4.91, 4.91, 4.91); Calibrated: 28.12.2012, ConvFi{4.67, 4.67,
4.67); Calibrated: 28.12.2012, ConvF(4.43, 4.43, 4.43); Calibrated: 28.12.2012, ConvE(4.22, 4.22,
4.22%; Calibrated: 28.12.2012, ConvF(4.38, 435, 4.38); Calibrated: 28.12.2012;

* Scnsor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAEA Sna01; Calibrated: 27.06.2012
= Phantom: Flat Phantom 3.0 (back), Type: QDOOOP30AA; Serial: 1002

+  DASYSZ 52.8.3(1059); SEMCAD X 14.6.8(T028)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, =5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dasdmm, dy=4mm, dz=1.4mm

Reference Value = 59030 Vim; Power Doft = -0.05 dB

Poak SAR (extrapolated) = 28.9 Wikg

SAR(] g) = 741 Wikg; SAR(10 g) = 208 Wikg

Mlaximum value of SAR (measured) = 17.5 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7WCabe (: Measurement grid: da=4mm, dy=4mm, de=1.4mm

Reference Value = 58,855 V/m; Power Drift = 0.00 4B

Peak SAR (extrapolated) = 30.4 Wikg

SAR(] g) = 7.56 Wikgs SAR(10 g) = 2.12 Wikg

Maximum value of SAR (measured) = 18,0 Wike

Diipole Calibration for Body Tissoe/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
disi=1.4mm (8xBx7)'Cube 0z Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 58 871 V/m; Power Drift = 20,01 dB

Peak SAR (extrapolated) = 34.0 Wik

SAR(L &) =7.92 Wikg; SAR(1D g) = 2.2 Wikg

Maximum value of SAR {measured) = 194 Wikg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (Sx8x7)/Cube 0: Measurement grid: dx=4mm, dv=¢mm, dz=1 4mm

Reference Value = 53.618 Vim; Power Drifi = -0.03 dB

Peak SAR {extrapolated) = 35.1 Wikg

SAR(1 g) = 7.99 W/kg; SAR(10 g) = 2.22 Wikg

Maximum value of SAR (measured) = 197 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm,, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=2mm, dy=4mm, dz=1.4mm

Reference Value = 35.39%4 Wim; Power Drift = 0,00 dB

Peak 3AR (extrapolated) = 34.3 Wikg

SAR(I g} = 7.39 Wikg; SAR(10 g) = 2.05 W/kg

Maximom value of SAR [measured) = 18.5 Wikg

-20.00

-40.00

-hl.00

0dB = 18.5 Wikg = 12.67 dBW/kg
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Impedance Measurement Plot for Body TSL
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Appendix B: Additional Measurements

Lipon customer request, additional antenna parameter measurements were done using customer
gpacers, for Head and Body conditions. Aesuits are summarized on the following pages.

Antenna Parameters with Head TSL at 5200 MHz

e Spacer 50T -125 0 -182 dB I
UL spacer #1 5100-122 1 - &4 dB
UL apecar #2 | B2 Q-120)02 - 16.6 dB 1
Antenna Parameters with Head TSL at 5300 MHz
[ New spacer | sisn-esin - 236 9B
UL specar #1 5100 -6.3 -F3BdE |
I_LJL spacer #2 52.010-6.0j0 -24.1 dB
Antenna Parameters with Head TSL at 5500 MHz
| MNiaw spacar 4820 -74 i - 22E 4B
UL spacer #1 4880-T6 0 -224dB
LIL spaces #2 000 - 7.0 00 -23,1 dB
Antenna Parameters with Head TSL at 5600 MHz
Mew spacer 5560 -0.8 0 - 104 dB —|
UL spacer #1 B5.T 1 -9.2 0 -18.8.d8
UL gpacar #2 560 -850 - 3.1 db |
Antenna Parameters with Head TSL at 5800 MHz
Maw spacer 390 -48[0 - 24.6 dB
UL spacar #1 54,2 0 - 4.7 [0 - 24.4 dB
UL epacar #2 5460 -3.8 -24.8 dB
Carfilicaie Mo: DEEHXE-1070_Marl 3 Page 17 of 20

UL Japan, Inc.

Head Office 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. :
Page
FCCID
Issued date
Revised date

10004953H-I-R2

: 200 of 228

: AK8SVD132A14L
: May 10, 2013

: May 17,2013

Antenna Parameters with Body TSL at 5200 MHz

Mew spacer 4960 -124 10 - 182 dB
UL spacer #1 49901240 =182 dB
UL spacer #2 01021230 -183dE
Antenna Parameters with Body TSL at 5300 MHz
e spacer 51,30 - 500 - 25,848
UL spassr #1 51401 - 500 - 26,8 dB
UL spacer 2 51.50-48[0 - 26.2 da
Antenna Parameters with Body TSL at 5500 MHz
Menw spaoer 48340 - 5.4 0 - 24.9 dB
_L.IL Epacer #1 49.2 L1 - 5.8 Q2 - 24,9 dB
UL spacer #2 495401 - 5.4 |0 - 26,2 dB
Antenna Parameters with Body TSL at 5600 MHz
MNew spacer H50-8210 - 21.0dB
UL spacer #1 SATO-02H = 2.3 d8
UL spacar £2 BABL- 78 -21.2d3
Antenna Parameters with Body TSL at 5800 MHz
Mew spacer 5450-25(0 - 26.2 i
UL spacer #1 Sl A - 22 0 - 20.5 dB
UL spacer §2 S4B0-18)0 =262 dB
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Impedance Measurement Plot for Head TSL (UL Spacer #1)
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Impedance Measurement Plot for Bady TSL (UL Spacer #1)
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Impedance Measurement Plot for Body TSL (UL Spacer #2)
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5. Validation uncertainty
Daily check uncertainty
Uncertainty of system daily check (~6GHz) (Body liquid, 24-6GHz, €, 5: <5%) (v06) 1g SAR 10g SAR
Combined measurement uncertainty of the measurement system (k=1) +12.7% +124 %
Expanded uncertainty (k=2) +254 % +24.8 %
oo Uncertainty | Probabili | ci ci ui ui .
Error Description Value ty distributi(g]l Divisor (g (10g) (g (10g) Vi, veff
A | Measurement System (DASY5) (std. uncertainty) | (std. uncertainty)
1 | Probe Calibration Error (24552,53,5.5.5.6,58GHz+100MHz) +6.55% Normal 1 1 1 +6.55 % +6.55 % o0
2 | Axial isotropy +4.7% Rectangular | \3 0.7 0.7 +1.9% +1.9% S
3 | Hemispherical isotropy (*flat phantom, <5°) +9.6 % Rectangular \3 0.7 0.7 +3.9 % +3.9 % 0
4 | Boundary effects +4.8% Rectangular \3 1 1 +2.8% +2.8% 0
5 | Probe linearity +47% | Rectangular | \3 1 1 £27% £27% ©
6 | Probe modulation response (CW) +0.0% Rectangular \3 1 1 +0.0% +0.0% ©
7 | System detection limit £10% | Rectangular | \3 1 1 0.6 % +0.6% ©
8 | Response Time Error (<5ms/100ms wait) +0.0% Rectangular \3 1 1 +0.0% +0.0% ©
9 | Integration Time Error (CW) +0.0 % Rectangular \3 1 1 0.0 % 0.0 % 0
10 | System readout electronics (DAE) +0.3 % Normal 1 1 1 0.3 % +0.3 % 0
11 | RF ambient conditions-noise 430% | Rectangular | \3 1 1 £1.7% £1.7% ©
12 | RF ambient conditions-reflections +3.0% Rectangular \3 1 1 +1.7% +1.7% ©
13 | Probe positioner mechanical tolerance 433% | Rectangular | \3 1 1 £19% £19% ©
14 | Probe positioning with respect to phantom shell +6.7% Rectangular \3 1 1 +39% +39% 0
15 | Max.SAR evaluation +40% | Rectangular | \3 1 1 £23% £23% ©
B | Test Sample Related
16 | Deviation of the experimental source +5.5% Normal 1 1 1 +55% +55% 0
17 | Dipole to liquid distance (10mn0.2mm,<2deg.) 0% | Rectangular | 3 1 1 £12% +12% o
18 | Drift of output power (measured, <0.2dB) +2.5% Rectangular \3 1 1 +14% +14% 0
C | Phantom and Setup
19 | Phantom uncertainty +20% [ Rectangular [ 3 1 1 £12% £1.2% ©
20 | Liquid conductivity (target) (<5%) +50% Rectangular | \3 0.64 043 +1.8% +12% 0
21 | Liquid conductivity (meas.) +3.0% Normal 1 0.64 043 +1.9% +13% 0
22 | Liquid permittivity (target) (£5%) +50% Rectangular | \3 0.6 049 +1.7% +14% 0
23 | Liquid permittivity (meas.) +3.0% Normal 1 0.6 049 +1.8% +1.5% 0
24 | Liquid Conductivity-temp.uncertainty (<2deg.C.) +5.2% Rectangular \3 0.78 0.71 +23% +2.1% ©
25 | Liquid Permittivity-temp.uncertainty (<2deg.C.) +£0.8% | Rectangular [ 3 0.23 0.26 +0.1 % +0.1 % 0
Combined Standard Uncertainty +12.7% +124%
Expanded Uncertainty (k=2) +254% +24.8%
*, This measurement uncertainty budget is suggested by IEEE 1528, IEC 62209-2 and determined by Schmid & Partner Engineering AG (DASY’5 Uncertainty Budget).
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