c c I s Report No: CCISE160608301

Test Laboratory: CCIS Date/Time: 07.04.2016 19:13:19

DUT: MOBILE PHONE; Type: Kinzo A5QL; Serial: 1#

Communication System: UID 0, GSM (0); Frequency: 1850.2 MHz

Medium parameters used (interpolated): f = 1850.2 MHz; 6 = 1.53 S/m; &, = 52.63; p = 1000
kg/m®

Phantom section: Flat Section

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

DASY Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.65, 7.65, 7.65); Calibrated: 07.10.2015;
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 1.0, 31.0
Electronics: DAE4 Sn1373; Calibrated: 02.11.2016

Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1208

DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

GSM 1900 Body Back/Low Channel/Area Scan (41x61x1): Interpolated grid:
dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.621 W/kg

GSM 1900 Body Back/Low Channel/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 10.22 VV/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 0.899 W/kg

SAR(1 g) =0.497 W/kg; SAR(10 g) =0.273 W/kg

Maximum value of SAR (measured) = 0.739 W/kg

— 0

— -3.50

-f.00

-10.49

-13.99

-17.49

0dB =0.739 W/kg = -1.31 dBW/kg
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No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
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c c I s Report No: CCISE160608301

Test Laboratory: CCIS Date/Time: 07.02.2016 11:26:47

DUT: MOBILE PHONE; Type: Kinzo A5QL; Serial: 1#

Communication System: UID 0, UMTS-FDD(WCDMA) (0); Frequency: 836.6 MHz
Medium parameters used (extrapolated): f = 836.6 MHz; ¢ = 1.039 S/m; ¢, = 56.886; p = 1000
kg/m®

Phantom section: Flat Section

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

DASY Configuration:

Probe: EX3DV4 - SN3924; ConvF(9.74, 9.74, 9.74); Calibrated: 07.10.2015;
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 31.0
Electronics: DAE4 Sn1373; Calibrated: 02.11.2016

Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1208

DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

WCDMA 850 Body Back/Middle Channel/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 16.62 VV/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 0.387 W/kg

SAR(1 g) = 0.255 W/kg; SAR(10 g) =0.178 W/kg

Maximum value of SAR (measured) = 0.335 W/kg

WCDMA 850 Body Back/Middle Channel/Area Scan (41x61x1): Interpolated grid:
dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.321 W/kg

— 0

— -2.00

-4.00

-6.00

-8.00

-10.00

0 dB =0.321 W/kg = -4.93 dBW/kg

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606083
No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
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c c I s Report No: CCISE160608301

Test Laboratory: CCIS Date/Time: 07.05.2016 20:48:39

DUT: MOBILE PHONE; Type: Kinzo A5QL; Serial: 1#

Communication System: UID 0, UMTS-FDD(WCDMA) (0); Frequency: 1852.4 MHz
Medium parameters used (interpolated): f = 1852.4 MHz; o = 1.527 S/m; &, = 52.588; p =
1000 kg/m®

Phantom section: Flat Section

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

DASY Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.65, 7.65, 7.65); Calibrated: 07.10.2015;
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 31.0
Electronics: DAE4 Sn1373; Calibrated: 02.11.2016

Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1208

DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

WCDMA 1900 Body Back/Low Channel/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 19.88 VV/m; Power Drift = -0.13 dB

Peak SAR (extrapolated) = 1.33 W/kg

SAR(1 g) =0.783 W/kg; SAR(10 g) = 0.467 W/kg

Maximum value of SAR (measured) = 1.12 W/kg

WCDMA 1900 Body Back/Low Channel/Area Scan (41x61x1): Interpolated grid:
dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 1.17 W/kg

— 0

—{-3.44

-6.89

-10.33

-13.78

-17.22

0dB=1.17 W/kg = 0.68 dBW/kg
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c c I s Report No: CCISE160608301

Test Laboratory: CCIS Date/Time: 07.04.2016 08:29:50

DUT: MOBILE PHONE; Type: Kinzo A5QL; Serial: 1#

Communication System: UID 0, LTE-Fdd(USA) 1RB QPSK (0); Frequency: 1860 MHz
Mediéjm parameters used (extrapolated): f = 1860 MHz; ¢ = 1.433 S/m; ¢, = 54.961; p = 1000
kg/m

Phantom section: Flat Section

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

DASY Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.65, 7.65, 7.65); Calibrated: 07.10.2015;
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 31.0
Electronics: DAE4 Sn1373; Calibrated: 02.11.2016

Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1208

DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

LTE Band 2 1RB(20MHz) Body Back/Low Channel/Zoom Scan (5x5x7)/Cube
0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 14.75 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 1.14 W/kg

SAR(1 g) = 0.663 W/kg; SAR(10 g) = 0.395 W/kg

Maximum value of SAR (measured) = 0.940 W/kg

LTE Band 2 1IRB(20MHz) Body Back/Low Channel/Area Scan (41x71x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.909 W/kg

— 0

—-3.35

-6.70
-10.04
-13.39
-16.74
0 dB = 0.909 W/kg = -0.41 dBW/kg
Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606083
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c c I s Report No: CCISE160608301

Test Laboratory: CCIS Date/Time: 07.04.2016 14:24:48

DUT: MOBILE PHONE; Type: Kinzo A5QL; Serial: 1#

Communication System: UID 0, LTE-Fdd(USA) 1RB QPSK (0); Frequency: 1720 MHz
Medium parameters used: f = 1720 MHz; o = 1.419 S/m; ¢ = 52.59; p = 1000 kg/m®
Phantom section: Flat Section

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

DASY Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.94, 7.94, 7.94); Calibrated: 07.10.2015;
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 31.0
Electronics: DAE4 Sn1373; Calibrated: 02.11.2016

Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1208

DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

LTE Band 4 1RB(20MHz) Body Back/Low Channel/Zoom Scan (5x5x7)/Cube
0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 18.64 VV/m; Power Drift = 0.15 dB

Peak SAR (extrapolated) = 1.40 W/kg

SAR(1 g) =0.799 W/kg; SAR(10 g) = 0.492 W/kg

Maximum value of SAR (measured) = 1.17 W/kg

LTE Band 4 1RB(20MHz) Body Back/Low Channel/Area Scan (41x51x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm

Maximum value of SAR (interpolated) = 1.21 W/kg

— 0

— -3.00

-h.99

-8.99

-11.98

-14.98

0 dB = 1.21 W/kg = 0.83 dBW/kg
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c c I s Report No: CCISE160608301

Test Laboratory: CCIS Date/Time: 07.07.2016 09:46:13

DUT: MOBILE PHONE; Type: Kinzo A5QL; Serial: 1#

Communication System: UID 0, LTE-Fdd(USA) 1RB QPSK (0); Frequency: 2510 MHz
Medium parameters used: f = 2510 MHz; o = 2.081 S/m; ¢, = 53.519; p = 1000 kg/m®
Phantom section: Flat Section

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

DASY Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.3, 7.3, 7.3); Calibrated: 07.10.2015;
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 31.0
Electronics: DAE4 Sn1373; Calibrated: 02.11.2016

Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1208

DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

LTE Band 7 1RB(20MHZ) Body Front/Low Channel/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 8.594 VV/m; Power Drift = 0.17 dB

Peak SAR (extrapolated) = 0.976 W/kg

SAR(1 g) = 0.517 W/kg; SAR(10 g) = 0.275 W/kg

Maximum value of SAR (measured) = 0.761 W/kg

LTE Band 7 1RB(20MHZ) Body Front/Low Channel/Area Scan (41x61x1):

Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.684 W/kg

— 0

- -4.46

-8.92

-13.39

-17.85

-22.31

0 dB = 0.684 W/kg = -1.65 dBW/kg

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606083
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c c l s Report No: CCISE160608301

Test Laboratory: CCIS Date/Time: 07.03.2016 10:53:34

DUT: MOBILE PHONE; Type: Kinzo A5QL; Serial: 1#

Communication System: UID 0, LTE-Fdd(USA) 1RB QPSK (0); Frequency: 710 MHz
Medium parameters used: f = 710 MHz; ¢ = 0.939 S/m; & = 54.389; p = 1000 kg/m*
Phantom section: Flat Section

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

DASY Configuration:

Probe: EX3DV4 - SN3924; ConvF(9.9, 9.9, 9.9); Calibrated: 07.10.2015;
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 31.0
Electronics: DAE4 Sn1373; Calibrated: 02.11.2016

Phantom: ELI v5.0; Type: QDOVAO002AA,; Serial: TP:1208

DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

LTE Band 17 1RB(10MHz) Body Back/Middle Channel/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 10.74 VV/m; Power Drift = 0.19 dB

Peak SAR (extrapolated) = 0.177 W/kg

SAR(1 g) =0.099 W/kg; SAR(10 g) = 0.065 W/kg

Maximum value of SAR (measured) = 0.132 W/kg

LTE Band 17 1RB(10MHz) Body Back/Middle Channel/Area Scan (41x71x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm

Maximum value of SAR (interpolated) = 0.137 W/kg

dB

-2.68

-h.7h

-8.63

-11.50

-14.38
0 dB = 0.137 W/kg = -8.63 dBW/kg
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No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,

Bao’an District, Shenzhen, Guangdong, China

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366 Page 106 of 194



c c I s Report No: CCISE160608301

Test Laboratory: CCIS Date/Time: 07.04.2016 10:57:57

DUT: MOBILE PHONE; Type: Kinzo A5QL; Serial: 1#

Communication System: UID 0, LTE-FDD(USA) 20MHz 50%RB QPSK (0); Frequency:
1860 MHz

Mediéjm parameters used (extrapolated): f = 1860 MHz; o = 1.433 S/m; ¢, = 54.961; p = 1000
kg/m

Phantom section: Flat Section

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

DASY Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.65, 7.65, 7.65); Calibrated: 07.10.2015;
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 31.0
Electronics: DAE4 Sn1373; Calibrated: 02.11.2016

Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1208

DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

LTE Band 2 50%RB(20MHz) Body Back/Low Channel/Zoom Scan

(5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 16.29 VV/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 1.47 W/kg

SAR(1 g) = 0.848 W/kg; SAR(10 g) = 0.504 W/kg

Maximum value of SAR (measured) = 1.23 W/kg

LTE Band 2 50%RB(10MHz) Body Back/Low Channel/Area Scan (41x71x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 1.12 W/kg

-3.22

-6.44

-9.65

-12.87

-16.09

0dB = 1.12 W/kg = 0.49 dBW/kg
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c c | s Report No: CCISE160608301

Test Laboratory: CCIS Date/Time: 07.04.2016 11:37:29

DUT: MOBILE PHONE; Type: Kinzo A5QL; Serial: 1#

Communication System: UID 0, LTE-FDD(USA) 20MHz 50%RB QPSK (0); Frequency:
1745 MHz

Mediéjm parameters used (interpolated): f = 1745 MHz; 6 = 1.43 S/m; & = 52.523; p = 1000
kg/m

Phantom section: Flat Section

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

DASY Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.94, 7.94, 7.94); Calibrated: 07.10.2015;
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 31.0
Electronics: DAE4 Sn1373; Calibrated: 02.11.2016

Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1208

DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

LTE Band 4 50%RB(20MHz) Body Back/High Channel/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 16.27 VV/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 1.14 W/kg

SAR(1 g) = 0.663 W/kg; SAR(10 g) = 0.397 W/kg

Maximum value of SAR (measured) = 0.956 W/kg

LTE Band 4 50%RB(20MHz) Body Back/High Channel/Area Scan (41x61x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.872 W/kg

dB
— 0

—{-2.98

-h.95
-8.93
-11.90
-14.88
0 dB =0.872 W/kg = -0.59 dBW/kg
Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606083

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China
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c c l s Report No: CCISE160608301

Test Laboratory: CCIS Date/Time: 07.07.2016 10:16:38

DUT: MOBILE PHONE; Type: Kinzo A5QL; Serial: 1#

Communication System: UID 0, LTE-FDD(USA) 20MHz 50%RB QPSK (0); Frequency:
2510 MHz

Medium parameters used: f = 2510 MHz; ¢ = 2.081 S/m; ¢, = 53.519; p = 1000 kg/m®
Phantom section: Flat Section

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

DASY Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.3, 7.3, 7.3); Calibrated: 07.10.2015;
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 31.0
Electronics: DAE4 Sn1373; Calibrated: 02.11.2016

Phantom: ELI v5.0; Type: QDOVAO002AA,; Serial: TP:1208

DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

LTE Band7 50%RB(20MHZ) Body Front/Low Channel/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 6.786 VV/m; Power Drift = 0.18 dB

Peak SAR (extrapolated) = 0.851 W/kg

SAR(1 g) = 0.448 W/kg; SAR(10 g) = 0.238 W/kg

Maximum value of SAR (measured) = 0.642 W/kg

LTE Band7 50%RB(20MHZ) Body Front/Low Channel/Area Scan (41x61x1):

Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.686 W/kg

—-4.17

-8.33

-12.50

-16.66

-20.83

0 dB = 0.686 W/kg = -1.64 dBW/kg
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No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
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c c I s Report No: CCISE160608301

Test Laboratory: CCIS Date/Time: 07.03.2016 12:23:29

DUT: MOBILE PHONE; Type: Kinzo A5QL; Serial: 1#

Communication System: UID 0, LTE-FDD (USA) 10MHz 50%RB QPSK (0); Frequency:
710 MHz

Medium parameters used: f = 710 MHz; ¢ = 0.939 S/m; & = 54.389; p = 1000 kg/m*
Phantom section: Flat Section

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

DASY Configuration:

Probe: EX3DV4 - SN3924; ConvF(9.9, 9.9, 9.9); Calibrated: 07.10.2015;
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 31.0
Electronics: DAE4 Sn1373; Calibrated: 02.11.2016

Phantom: ELI v5.0; Type: QDOVAQ02AA,; Serial: TP:1208

DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

LTE Band 17 50%RB(10MHz) Body Back/Middle Channel/Zoom Scan

(5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 10.26 VV/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 0.148 W/kg

SAR(1 g) = 0.094 W/kg; SAR(10 g) = 0.066 W/kg

Maximum value of SAR (measured) = 0.125 W/kg

LTE Band 17 50%RB(10MHz) Body Back/Middle Channel/Area Scan
(41x71x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.123 W/kg

dB

—-2.33

-4.6b

-6.98

-4

-11.64

0 dB = 0.123 W/kg = -9.10 dBW/kg
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c c I s Report No: CCISE160608301

Test Laboratory: CCIS Date/Time: 07.04.2016 09:39:15

DUT: MOBILE PHONE; Type: Kinzo A5QL; Serial: 1#

Communication System: UID 0, LTE-Fdd(USA) 100%RB QPSK (0); Frequency: 1860 MHz
Mediéjm parameters used (extrapolated): f = 1860 MHz; ¢ = 1.433 S/m; ¢, = 54.961; p = 1000
kg/m

Phantom section: Flat Section

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

DASY Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.65, 7.65, 7.65); Calibrated: 07.10.2015;
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 31.0
Electronics: DAE4 Sn1373; Calibrated: 02.11.2016

Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1208

DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

LTE Band 2 100%RB(20MHz) Body Back/Low Channel/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 16.54 VV/m; Power Drift = -0.23 dB

Peak SAR (extrapolated) = 1.29 W/kg

SAR(1 g) = 0.725 W/kg; SAR(10 g) = 0.403 W/kg

Maximum value of SAR (measured) = 0.986 W/kg

LTE Band 2 100%RB(20MHz) Body Back/Low Channel/Area Scan (41x71x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.919 W/kg

— 0

—-3.35

-6.70
-10.04
-13.39
-16.74
0 dB = 0.919 W/kg = -0.37 dBW/kg
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c c | s Report No: CCISE160608301

Test Laboratory: CCIS Date/Time: 07.04.2016 12:16:22

DUT: MOBILE PHONE; Type: Kinzo A5QL; Serial: 1#

Communication System: UID 0, LTE-FDD(USA) 20MHz 100%RB QPSK (0); Frequency:
1745 MHz

Mediéjm parameters used (interpolated): f = 1745 MHz; 6 = 1.43 S/m; & = 52.523; p = 1000
kg/m

Phantom section: Flat Section

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

DASY Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.94, 7.94, 7.94); Calibrated: 07.10.2015;
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 31.0
Electronics: DAE4 Sn1373; Calibrated: 02.11.2016

Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1208

DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

LTE Band 4 100%RB(20MHz) Body Back/High Channel/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 16.23 VV/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 1.21 W/kg

SAR(1 g) = 0.655 W/kg; SAR(10 g) = 0.402 W/kg

Maximum value of SAR (measured) = 0.991 W/kg

LTE Band 4 100%RB(20MHz) Body Back/High Channel/Area Scan (41x61x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.906 W/kg

dB
— 0

—{-2.98

-h.95
-8.93
-11.90
-14.88
0 dB =0.906 W/kg = -0.43 dBW/kg
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c c l s Report No: CCISE160608301

Test Laboratory: CCIS Date/Time: 07.06.2016 23:41:08

DUT: MOBILE PHONE; Type: Kinzo A5QL; Serial: 1#

Communication System: UID 0, IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 Mbps) (0);
Frequency: 2437 MHz

Medigm parameters used (interpolated): f = 2437 MHz; ¢ = 1.999 S/m; ¢, = 53.788; p = 1000
kg/m

Phantom section: Flat Section

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

DASY Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.3, 7.3, 7.3); Calibrated: 07.10.2015;
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 31.0
Electronics: DAE4 Sn1373; Calibrated: 02.11.2016

Phantom: SAM 5.0; Type: QDO00P40CD; Serial: TP:1765

DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

WIFI Body Back/Middle Channel/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 2.197 VV/m; Power Drift = -0.15 dB

Peak SAR (extrapolated) = 0.538 W/kg

SAR(1 g) =0.203 W/kg; SAR(10 g) = 0.081 W/kg

Maximum value of SAR (measured) = 0.354 W/kg

WIFI Body Back/Middle Channel/Area Scan (41x61x1): Interpolated grid:
dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.250 W/kg

dB
— 0

—{-10.00

-20.00

-30.00

-40.00

-h0.00
0 dB = 0.250 W/kg = -6.02 dBW/kg
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c c I s Report No: CCISE160608301

Test Laboratory: CCIS Date/Time: 07.02.2016 14:46:41

DUT: MOBILE PHONE; Type: Kinzo A5QL; Serial: 1#

Communication System: UID 0, GPRS(4 Slots) (0); Frequency: 836.6 MHz

Medium parameters used (extrapolated): f = 836.6 MHz; ¢ = 1.039 S/m; ¢, = 56.886; p = 1000
kg/m®

Phantom section: Flat Section

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

DASY Configuration:

Probe: EX3DV4 - SN3924; ConvF(9.74, 9.74, 9.74); Calibrated: 07.10.2015;
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 31.0
Electronics: DAE4 Sn1373; Calibrated: 02.11.2016

Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1208

DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

GPRS 850 4Slots Body Back/Middle Channel/Zoom Scan (5x5x7)/Cube O:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 21.77 VV/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 0.669 W/kg

SAR(1 g) =0.453 W/kg; SAR(10 g) = 0.318 W/kg

Maximum value of SAR (measured) = 0.587 W/kg

GPRS 850 4Slots Body Back/Middle Channel/Area Scan (41x61x1): Interpolated
grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.556 W/kg

— 0

— -2.00

-4.00

-6.00

-8.00

-10.00

0 dB = 0.556 W/kg = -2.55 dBW/kg
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c c I s Report No: CCISE160608301

Test Laboratory: CCIS Date/Time: 07.04.2016 21:59:03

DUT: MOBILE PHONE; Type: Kinzo A5QL; Serial: 1#

Communication System: UID 0, GPRS(4 Slots) (0); Frequency: 1850.2 MHz

Mediélm parameters used (interpolated): f= 1850.2 MHz; 6 = 1.53 S/m; &, = 52.63; p = 1000
kg/m

Phantom section: Flat Section

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

DASY Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.65, 7.65, 7.65); Calibrated: 07.10.2015;
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 1.0, 31.0
Electronics: DAE4 Sn1373; Calibrated: 02.11.2016

Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1208

DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

GPRS 1900 4Slots Body Bottom/Low Channel/Area Scan (31x51x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm

Maximum value of SAR (interpolated) = 1.09 W/kg

GPRS 1900 4Slots Body Bottom/Low Channel/Zoom Scan (5x5x7)/Cube O:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 27.14 VV/m; Power Drift = -0.20 dB

Peak SAR (extrapolated) = 1.51 W/kg

SAR(1 g) =0.860 W/kg; SAR(10 g) =0.472 W/kg

Maximum value of SAR (measured) = 1.23 W/kg

— 0

— -3.50

-f.0

-10.51

-14.02

-17.52

0dB =1.23 W/kg = 0.90 dBW/kg
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c c I s Report No: CCISE160608301

Test Laboratory: CCIS Date/Time: 07.04.2016 22:12:17

DUT: MOBILE PHONE; Type: Kinzo A5QL; Serial: 1#

Communication System: UID 0, UMTS-FDD(WCDMA) (0); Frequency: 1852.4 MHz
Medium parameters used (interpolated): f = 1852.4 MHz; o = 1.527 S/m; &, = 52.588; p =
1000 kg/m®

Phantom section: Flat Section

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

DASY Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.65, 7.65, 7.65); Calibrated: 07.10.2015;
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 1.0, 31.0
Electronics: DAE4 Sn1373; Calibrated: 02.11.2016

Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1208

DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

WCDMA 1900 Body Bottom/Low Channel/Area Scan (31x51x1): Interpolated
grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 1.14 W/kg

WCDMA 1900 Body Bottom/Low Channel/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 27.06 VV/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 1.51 W/kg

SAR(1 g) =0.842 W/kg; SAR(10 g) = 0.453 W/kg

Maximum value of SAR (measured) = 1.16 W/kg

-4.04

-8.08

-12.13

-16.17

-20.21

0dB =1.16 W/kg = 0.64 dBW/kg
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c c I s Report No: CCISE160608301

Test Laboratory: CCIS Date/Time: 07.04.2016 10:05:13

DUT: MOBILE PHONE; Type: Kinzo A5QL; Serial: 1#

Communication System: UID 0, LTE-Fdd(USA) 1RB QPSK (0); Frequency: 1900 MHz
Medium parameters used: f = 1900 MHz; o = 1.452 S/m; ¢, = 54.951; p = 1000 kg/m®
Phantom section: Flat Section

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

DASY Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.65, 7.65, 7.65); Calibrated: 07.10.2015;
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 1.0, 31.0
Electronics: DAE4 Sn1373; Calibrated: 02.11.2016

Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1208

DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

LTE Band 2 1RB (20MHz) Body Bottom/High Channel/Area Scan (31x51x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 1.67 W/kg

LTE Band 2 1RB (20MHz) Body Bottom/High Channel/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 29.23 VV/m; Power Drift = 0.20 dB

Peak SAR (extrapolated) = 2.11 W/kg

SAR(1 g) = 1.16 W/kg; SAR(10 g) = 0.628 W/kg

Maximum value of SAR (measured) = 1.72 W/kg

— 0

— -3.87

-F.74

-11.61

-15.48

-19.35

0 dB = 1.72 W/kg = 2.36 dBW/kg
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c c I s Report No: CCISE160608301

Test Laboratory: CCIS Date/Time: 07.04.2016 13:49:55

DUT: MOBILE PHONE; Type: Kinzo A5QL; Serial: 1#

Communication System: UID 0, LTE-Fdd(USA) 1RB QPSK (0); Frequency: 1745 MHz
Mediélm parameters used (interpolated): f = 1745 MHz; 6 = 1.43 S/m; g = 52.523; p = 1000
kg/m

Phantom section: Flat Section

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

DASY Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.94, 7.94, 7.94); Calibrated: 07.10.2015;
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 31.0
Electronics: DAE4 Sn1373; Calibrated: 02.11.2016

Phantom: ELI v5.0; Type: QDOVAO002AA,; Serial: TP:1208

DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

LTE Band 4 1RB(20MHz) Body Bottom/High Channel/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 33.80 VV/m; Power Drift = 0.26 dB

Peak SAR (extrapolated) = 1.94 W/kg

SAR(1 g) = 1.08 W/kg; SAR(10 g) = 0.601 W/kg

Maximum value of SAR (measured) = 1.58 W/kg

LTE Band 4 1RB(20MHz) Body Bottom/High Channel/Area Scan (31x41x1):

Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 1.45 W/kg

—-3.38

-b.76

-10.15

-13.53

-16.91

0 dB = 1.45 W/kg = 1.61 dBW/kg
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c c I s Report No: CCISE160608301

Test Laboratory: CCIS Date/Time: 07.07.2016 21:53:03

DUT: MOBILE PHONE; Type: Kinzo A5QL; Serial: 1#

Communication System: UID 0, LTE-Fdd(USA) 1RB QPSK (0); Frequency: 2510 MHz
Medium parameters used: f=2510 MHz; ¢ = 2.081 S/m; & = 53.519; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.3, 7.3, 7.3); Calibrated: 07.10.2015;
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 31.0
Electronics: DAE4 Sn1373; Calibrated: 02.11.2016

Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1208

DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

LTE Band7 1RB(20MHZ) Body Bottom/Low Channel/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 16.26 VV/m; Power Drift = 0.39 dB

Peak SAR (extrapolated) = 1.34 W/kg

SAR(1 g) = 0.669 W/kg; SAR(10 g) = 0.348 W/kg

Maximum value of SAR (measured) = 1.03 W/kg

LTE Band7 1RB(20MHZ) Body Bottom/Low Channel/Area Scan (31x51x1):
Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.894 W/kg

— 0

1 -4.14

-8.28

-12.11

-16.55

-20.69

0 dB = 0.894 W/kg = -0.49 dBW/kg
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c c I s Report No: CCISE160608301

Test Laboratory: CCIS Date/Time: 07.04.2016 14:05:44

DUT: MOBILE PHONE; Type: Kinzo A5QL; Serial: 1#

Communication System: UID 0, LTE-FDD(USA) 20MHz 50%RB QPSK (0); Frequency:
1880 MHz

Mediéjm parameters used (extrapolated): f = 1880 MHz; o = 1.442 S/m; ¢, = 54.956; p = 1000
kg/m

Phantom section: Flat Section

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

DASY Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.65, 7.65, 7.65); Calibrated: 07.10.2015;
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 1.0, 31.0
Electronics: DAE4 Sn1373; Calibrated: 02.11.2016

Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1208

DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

LTE Band 2 50%RB(20MHz) Body Bottom/Middle Channel/Area Scan

(31x41x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 1.30 W/kg

LTE Band 2 50%RB(20MHz) Body Bottom/Middle Channel/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 29.56 VV/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 1.66 W/kg

SAR(1 g) =0.920 W/kg; SAR(10 g) = 0.501 W/kg

Maximum value of SAR (measured) = 1.36 W/kg

— 0

— -3.69

-7.38

-11.08

-14.77

-18.46

0dB =1.36 W/kg = 1.34 dBW/Kkg
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c c I s Report No: CCISE160608301

Test Laboratory: CCIS Date/Time: 07.04.2016 15:32:06

DUT: MOBILE PHONE; Type: Kinzo A5QL; Serial: 1#

Communication System: UID 0, LTE-FDD(USA) 20MHz 50%RB QPSK (0); Frequency:
1720 MHz

Medium parameters used: f = 1720 MHz; ¢ = 1.419 S/m; g = 52.59; p = 1000 kg/m*
Phantom section: Flat Section

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

DASY Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.94, 7.94, 7.94); Calibrated: 07.10.2015;
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 31.0
Electronics: DAE4 Sn1373; Calibrated: 02.11.2016

Phantom: ELI v5.0; Type: QDOVAQ02AA,; Serial: TP:1208

DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

LTE Band 4 50%RB(20MHz) Body Bottom/Low Channel/Zoom Scan

(5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 26.92 VV/m; Power Drift = -0.20 dB

Peak SAR (extrapolated) = 1.56 W/kg

SAR(1 g) = 0.873 W/kg; SAR(10 g) = 0.489 W/kg

Maximum value of SAR (measured) = 1.15 W/kg

LTE Band 4 50%RB(20MHz) Body Bottom/Low Channel/Area Scan
(31x41x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 1.15 W/kg

dB

—-6.00

-12.00

-18.00

-24.00

-30.00

0 dB = 1.15 W/kg = 0.61 dBW/Kg
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c c l s Report No: CCISE160608301

Test Laboratory: CCIS Date/Time: 07.07.2016 11:13:59

DUT: MOBILE PHONE; Type: Kinzo A5QL; Serial: 1#

Communication System: UID 0, LTE-FDD(USA) 20MHz 50%RB QPSK (0); Frequency:
2510 MHz

Medium parameters used: f = 2510 MHz; ¢ = 2.081 S/m; ¢, = 53.519; p = 1000 kg/m®
Phantom section: Flat Section

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

DASY Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.3, 7.3, 7.3); Calibrated: 07.10.2015;
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 31.0
Electronics: DAE4 Sn1373; Calibrated: 02.11.2016

Phantom: ELI v5.0; Type: QDOVAO002AA,; Serial: TP:1208

DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

LTE Band7 50%RB(20MHZ) Body Bottom/Low Channel/Zoom Scan

(5x5x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 15.12 VV/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 1.98 W/kg

SAR(1 g) = 0.695 W/kg; SAR(10 g) = 0.268 W/kg

Maximum value of SAR (measured) = 0.885 W/kg

LTE Band7 50%RB(20MHZ) Body Bottom/Low Channel/Area Scan

(31x51x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.775 W/kg

-10.00

-20.00

-30.00

-40.00

-h0.00

0dB =0.775 W/kg = -1.11 dBW/kg
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c c I s Report No: CCISE160608301

Test Laboratory: CCIS Date/Time: 07.04.2016 15:53:47

DUT: MOBILE PHONE; Type: Kinzo A5QL; Serial: 1#

Communication System: UID 0, LTE-FDD (USA) 20MHz 100%RB QPSK (0); Frequency:
1860 MHz

Medium parameters used: f = 1860 MHz; ¢ = 1.551 S/m; &, = 52.047; p = 1000 kg/m®
Phantom section: Flat Section

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

DASY Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.65, 7.65, 7.65); Calibrated: 07.10.2015;
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 31.0
Electronics: DAE4 Sn1373; Calibrated: 02.11.2016

Phantom: ELI v5.0; Type: QDOVAO002AA,; Serial: TP:1208

DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

LTE Band 2 100%RB(20MHz) Body Bottom/Low Channel/Zoom Scan

(5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 27.92 VV/m; Power Drift = 0.26 dB

Peak SAR (extrapolated) = 1.72 W/kg

SAR(1 g) = 0.953 W/kg; SAR(10 g) = 0.519 W/kg

Maximum value of SAR (measured) = 1.37 W/kg

LTE Band 2 100%RB(20MHz) Body Bottom/Low Channel/Area Scan

(31x41x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 1.37 W/kg

— 0

—-3.78

-7.bb

-11.33

-15.11

-18.89

0 dB = 1.37 W/kg = 1.37 dBW/kg
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c c I s Report No: CCISE160608301

Test Laboratory: CCIS Date/Time: 07.04.2016 16:31:04

DUT: MOBILE PHONE; Type: Kinzo A5QL; Serial: 1#

Communication System: UID 0, LTE-FDD (USA) 20MHz 100%RB QPSK (0); Frequency:
1745 MHz

Mediéjm parameters used (interpolated): f = 1745 MHz; o = 1.43 S/m; g = 52.523; p = 1000
kg/m

Phantom section: Flat Section

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

DASY Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.94, 7.94, 7.94); Calibrated: 07.10.2015;
Sensor-Surface: 1.4mm (Mechanical Surface Detection), z = 31.0
Electronics: DAE4 Sn1373; Calibrated: 02.11.2016

Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1208

DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

LTE Band 4 100%RB(20MHz) Body Bottom/High Channel/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 28.65 VV/m; Power Drift = 0.26 dB

Peak SAR (extrapolated) = 1.55 W/kg

SAR(1 g) = 0.868 W/kg; SAR(10 g) = 0.481 W/kg

Maximum value of SAR (measured) = 1.27 W/kg

LTE Band 4 100%RB(20MHz) Body Bottom /High Channel/Area Scan
(31x41x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 1.23 W/kg

dB
— 0

— -3.41

-6.82

-10.23

-13.64

-17.05
0 dB = 1.23 W/kg = 0.90 dBW/kg

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606083
No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
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Calibration information for E-field probes

AN\, opaboration with
k/ CALIBRATION LABORATORY
Add: No.51 Xucyuan Road, Haidian District, Beljing, 100191, Chinn
Tel: +86-10-62304633-2218 Fax: «86-10-62304633-2209
E-mall: cul@chinattl.com Higp: s www chinattl cn
Client CCiIs Certificate No: Z15-87080
CALIBRATION CERTIFICATE
Object EX3DV4 - SN:3924
Calibration Procedure(s) FD-Z11-2-004-01
Calibration Procedures for Dosimetnic E-field Probes
Calibration date: July 10, 2015

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(S1). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

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

Callpration Equipment used (M&TE cntical for callbration)

Primary Standards D# Cal Date{Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101918 01-Jul-15 (CTTL. No.J15X04256) Jun-16
Power sensor  NRP-Z91 | 101547 01-Jut-15 (CTTL. No.J15X042586) Jun-16
Power sensor NRP-Z81 101548 01-Julk-15 (CTTL. No.J15X042586) Jun-16
Reference10dBAttenuator | 18NSOW-10dB  13-Mar-14(TMC No.JZ14-1103) Mar-16
Reference20dBAttenuator | 18NSOW-20dB  13-Mar-14(TMC.No.JZ14-1104) Mar-18
Reference Probe EX3DV4 | SN 3§17 28-Aug-14(SPEAG N0 EX3-3617_Aug14) Aug-15
DAE4 SN 777 17-Sep-14 (SPEAG, DAE4-777_Sep14) Sep <15
Secondary Standards D# Catl Date(Calibrated by, Certificate No.) Scheduled Calibration
SignaiGeneratorMG3700A | 6201052605 01-Jul-15 (CTTL, No.J15X04255) Jun-16
Network Analyzer ES071C | MY46110673  03-Feb-15 (CTTL, No.J15X00728) Feb-16
Name Funchon Signature
Cofnrated by Yu Zongying SAR Test Engineer &%

Reviewed by: Qi Dianyuan SAR Project Leader — TP
Approved by Lu Bingsong Deputy Director of the laboratory 7 MJZ
, 2

Issued: July 1%, 2015
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Cenificate No: Z15-97080 Page 1 of 11

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606083
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In Collsborstion with
777 s p e a g
CALIBRATION LABORATORY

Add: No.51 Xueyuan Road, Haldian District, Befjing, 100191, China
Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2209

E-mail: citié@chinatt] com L swsvcluoattlcn
Glossary:
TSL tissue simulating Hquid
NORMXx,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
ABCD modulation dependent linearization parameters

Polarization ® P rotation around probe axis

Polarization 8 8 rotation around an axis that is in the plane normal to probe axis (at measurement center), |

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

Methods Applied and Interpretation of Parameters:

» NORMx y.z: Assessed for E-field polarization 8=0 (fs900MHz in TEM-cell; f> 1800MHz: waveguide).
NORMx.y,z are only intermediate vaiues, i.e., the uncerainties of NORMx,y,z does not effect the
E* -field uncertainty inside TSL (see below ConvF).

o NORM(x.y.z = NORMx.y 2" fraquency_response (see Frequency Response Chart). This
lineanzation is implemented in DASY4 software versions later than 4.2, The uncertainty of the
frequency response I8 inciuded in the stated uncertainty of ConvF.

o DCPx yz: DCP are numerical linearization parameters assassed based on the data of power sweep
(no uncertainty required). DCP does not depend on frequency nor media.

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

o Axyz Bxyz CxyzVRxyzAB,C 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 voitage across the diode.

e ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for fS800MHz) and inside waveguide using analytical field distributions based on
power measurements for f >800MHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given
These parameters are used in DASY4 software lo improve probe accuracy close to the boundary,
The sensitivity in TSL corresponds to NORMx.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 valiidity from+50MHz to+100MHz,

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

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

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

Certificate No: Z15-97080 Page 2 of 11

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606083
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CALIBRATION LABORATORY

Add: No.51 Xucyuan Road, Haidian District, Beijing, 100191, Chinn
Tel +86-10-62304633-2218 Fax: “86-10-62304633-2209

Eemuil: cnli@chinntt] com e www chinatth en

Probe EX3DV4

SN: 3924

Calibrated: July 10, 2015
Calibrated for DASY/EASY Systems

(Note: non-compatibie with DASY2 system!)

Certificate No: Z15-97080 Page 3of 11

Shenzhen Zhongjian Nanfang Testing Co., Ltd.

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China
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ﬁ In Collaboration with
Sl CALIBRATION LABORATORY

Add: No.5T Xucyuan Road, Haidinn District, Beijing, 100191, China
Tel: +86-10.625(M4633-2218 Fax: +86-10-62304633-2209
E~muail: cnlidchinattl com i www chinal o

DASY/EASY — Parameters of Probe: EX3DV4 - SN: 3924

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm{pVi(Vim)*)* 0.50 0.41 0.67 +10.8%
DCP(mV)* 102.7 99.5 100.2

Modulation Calibration Parameters

uiD Communication A B c D VR Unc® T
System Name dB d8\uVv dB mV (k=2)
o oW X |00 00 [10 000 1988 |=2.1%
Y | 0.0 0.0 1.0 178.3
z |00 |00 1.0 2332

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 Norm X, Y, Z do not affect the E’-field uncertainty inside TSL (see Page 5 and Page 6).
% Numerical linearization parameter. uncertainty not required

£ Uncertainly is determined using the max. deviation from linear response applying rectangular distribution
and is expressed for the square of the field value.

Certificate No: Z15-97080 Page 40f 11
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&771.s peaqg
Sl CALIBRATION LABORATORY

Add: No.51 Xueyuan Road, Haldian District, Beijing, 100191, China
Tel: +86-10-62304633-2218 Fax. =86-10-62304633-2209
E«mail: enl@chinarti.com L wwwchinauien

DASY/EASY - Parameters of Probe: EX3DV4 - SN: 3924

Calibration Parameter Determined in Head Tissue Simulating Media

&

f (MHz)° P.::m;y, °°'“:m' ConvE X | ConvE Y | ConvF Z | Alpha® D(:::; :::::')'
750 419 0.89 995 | 995 995 | 013 | 140 | £12%
835 415 0.90 968 | 968 968 | 015 | 129 | £+12%
900 415 0.07 9.42 g.42 942 | 022 | 100 | £12%
1750 40.1 137 837 8.37 837 | 021 | 110 | £12%
1900 0.0 1.40 705 | 7095 705 | 022 | 112 | Lt12%
2450 39.2 1.80 717 747 | 747 | 035 | 098 | +12%
2600 | 39.0 196 7.04 7.04 704 | 034 | 107 | £12%

¢ Frequency validity of +100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to +50MHz. The
uncertainty is the RSS of Convi uncertainty at calibration frequency and the uncertainty for the indicated frequency band
" At frequency 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 (¢ and 0) is
restricted to £5%. The uncertainty is the RSS of the ConvF uncertainty for indicaled 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 the frequencies
between 3-8 GHz at any distance larger than half the probe tip diameter from the boundary.

Certificate No: Z15-97080 Page 5 of 11
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DASY/EASY - Parameters of Probe: EX3DV4 - SN: 3924

Calibration Parameter Determined in Body Tissue Simulating Media

a
f MHz1° po::::vv;y' “"::c’:':','y ConvF X | ConvF Y | ConvF Z | Alpha® [::"":') :’k':‘;')"
750 55.5 096 9.90 9.90 990 | 029 | 098 | +12%
835 55.2 0.97 9.74 974 974 | 016 | 150 | +12%
900 55.0 1.05 9.51 9.51 9.51 030 | 103 | +12%
1750 53.4 1.49 7.04 7.04 704 | 021 | 113 | +12%
1900 53.3 1.52 7.65 7.65 765 | 013 | 258 | +12%
2450 52.7 1.85 7.30 7.30 730 | 028 | 1.31 | +12%
2600 525 2.16 7.20 7.20 720 | 038 | 098 | +12%

“ Frequency validity of +100MHz only applies for DASY v4.4 and higher (Page 2), else it is resirictad to #50MHz. The
uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band
" At frequency below 3 GHz, the validity of tissue parameters (£ and o) can be relaxed to £10% If liquid compensation
formula is apphed to measured SAR values. Al frequencies above 3 GHz, the validity of tissue parameters (e and o) is
restrictad to 5% The uncertainty :s 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 compenssation is always less than £ 1% for frequencies below 3 GHz and below £ 2% for the frequencies
between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary.

Certificate No: Z15-97080
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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: £7.5% (k=2)
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Receiving Pattern (@), 6=0°

f=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: £0.9% (k=2)
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Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606083

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366 Page 133 of 194



c c I s Report No: CCISE160608301

r"_\ in Colisboranon with
57 77.s p e a g
CALIBRATION LABORATORY
Add: No.51 Xucywan Road, Haidian Distesct, Bedjing, 100191, Ching

Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2208
E-mail: cttl@chinmttl.com Hittp s www gchinattl co

Dynamic Range f(SARcaq)
(TEM cell, f = 900 MHz)
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Uncertainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment
=900 MHz, WGLS R9(H_convF) f=1750 MHz, WGLS R22(H_convF)
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Uncertainty of Spherical Isotropy Assessment: £2.8% (K=2)
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DASY/EASY - Parameters of Probe: EX3DV4 — SN: 3924

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) - 1528
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode :isabl;m
Probe Overall Length 337mm
Probe Body Diameter 10mm
Tip Length 9mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point imm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point imm
Recommended Measurement Distance from Surface 1.4mm
Certificate No: Z15-97080 Page 11 of 11
Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606083
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Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client CCIS (Auden)

Certiticate No: D750V3-1118_Jul14

|CALIBRATION CERTIFICATE l

Object D750V3 - SN: 1118

Calibration procedura(s)

Calibration date:

QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

July 10, 2014

Catibration Equipment used (M&TE critical for calibration)

This calibration certiticate documants the traceability to national standards, which realize the physical units of measurements (S1).
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 tacility: enviconment tamperature (22 « 3)°C and humidity < 70%.

Calbrated by:

Approved by:

Michaet Weber

Katja Pokovic

Function
Laboratory Technician

Technical Manager

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

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration
Power meter EPM-442A GB37480704 09-0Oct-13 (No. 217-01827) Oct-14

Power sensor HP B481A US37292783 08-Oct-13 (No. 217-01827) Oct-14

Powar sensor HP B481A MY41092317 09-Oct-13 (No. 217-01828) Oct-14

Referance 20 dB Attenuator SN: 5058 (20k) 03-Apr-14 (No. 217-01918) Apr-15

Type-N mismatch combination SN: 5047.2 / 06327 03-Apr-14 (No. 217-01921) Ape-15

Reference Probe ES30V3 SN: 3205 30-Dec-13 (No, ES3-3205_Dec13) Dec-14

DAE4 SN: 601 30-Apr-14 (No. DAEA-801_Apri4) Apr-15

Secondary Standards D # Check Date {in house) Scheduled Check

AF generator H&S SMT-06 100005 04-Aug-99 (in house check Oct-13) In house cheack: Oct-16
Network Analyzer HP 8753E US37390585 54206 18-0Oct-01 (in house check Oct-13) In house check: Oct-14

Signature

Hileless™
P =

Issued: July 11, 2014

Certificate No: D750V3-1118_Jul14
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Glossary:

TSL tissue simulating liquid

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

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

nwow

Accreditation No.: SCS 108

Calibration is Performed According to the Following Standards:

a) |EEE 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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

parallel to the body axis.

e Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low

reflected power. No uncertainty required.

e Electrical Delay: One-way delay between the SMA connector and the antenna feed point.

No uncertainty required.

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

connector.

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

nominal SAR result.

probability of approximately 95%.

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
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Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASY5 V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 750 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 419 0.89 mho/m
Measured Head TSL parameters (22.0+0.2) °C 412+6% 0.92 mho/m =6 %
Head TSL temperature change during test <05°C —
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.09 W/kg
SAR for nominal Head TSL parameters normalized to 1W 8.12 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 250 mW input power 1.36 W/kg
SAR for nominal Head TSL parameters normalized to 1W 5.32 W/kg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.5 0.96 mho/m
Measured Body TSL parameters (22.0+0.2) °C 539+6% 1.00 mho/m + 6 %
Body TSL temperature change during test <05°C --- e
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.19 Wikg
SAR for nominal Body TSL parameters normalized to 1W 8.44 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 1.44 W/kg
SAR for nominal Body TSL parameters normalized to 1W 5.59 W/kg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point ' 5230-57K2

Return Loss -245dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 472Q-71jQ

Return Loss -22.1dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.030 ns

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

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

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

Additional EUT Data
Manufactured by SPEAG
Manufactured on May 21, 2014
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DASYS5 Validation Report for Head TSL

Date: 10.07.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V3 - SN: 1118

Communication System: UID 0 - CW; Frequency: 750 MHz

Medium parameters used: f = 750 MHz; 6 = 0.92 S/m; g, =41.2; p = 1000 kg/m"
Phantom section: Flat Section

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

DASYS52 Configuration:
e Probe: ES3DV3 - SN3205; ConvF(6.37, 6.37, 6.37); Calibrated: 30.12.2013;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.04.2014
o Phantom: Flat Phantom 4.9L; Type: QDOO0P49AA; Serial: 1001
« DASY5252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 53.24 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.13 W/kg

SAR(1 g) = 2.09 W/kg; SAR(10 g) = 1.36 W/kg

Maximum value of SAR (measured) = 2.44 W/kg

-4.80

-12.00

0dB =244 W/kg = 3.87 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 09.07.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1118

Communication System: UID 0 - CW; Frequency: 750 MHz :
Medium parameters used: f = 750 MHz; 6 = 1 S/m; & = 53.9; p = 1000 kg/m”
Phantom section: Flat Section

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

DASYS52 Configuration:
o Probe: ES3DV3 - SN3205; ConvF(6.13, 6.13, 6.13); Calibrated: 30.12.2013;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601: Calibrated: 30.04.2014
« Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001

« DASYS5252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 52.14 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 3.19 W/kg

SAR(1 g) = 2.19 W/kg: SAR(10 g) = 1.44 W/kg

Maximum value of SAR (measured) = 2.54 W/kg

“9.60

-12.00

0 dB =2.54 W/kg =4.05 dBW/kg
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Impedance Measurement Plot for Body TSL
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Dipole Impedance and Return Loss calibration Report

Object: D750V3 - SN: 1118

Calibration Date: Aug 26, 2015

Calibration reference:
Calibrated By:

N l
Reviewed By: K’/V\MZ)W{

Environment of Test Site

IEEE Std 1528:2003, IEC 62209-1:2005, FCC KDB 865664 D01

Tﬂ ne/t Wel (Janet Wei, SAR project engineer)

J (Bruce Zhang, Technical manager)

Temperature: 21 ~23°C
Humidity: 50~60% RH
Atmospheric Pressure: 1011 mbar

Test Data
Measurement Plot for Head TSL

Measurement Plot for Body TSL

LTt I P

00 5F

=== o
o almur TEL /_',_,- g —
—P
N
V4 /
!
v
Comparison with Original report
Items Calibrated By Speag | Calibrated By CCIS Deviation Limit
Impendence for Head TSL 52.30-5.7jQ 54.20-3.7 jQ 1.90+2.0 jQ +5Q
Return Loss for Head TSL -24.5dB -25.3dB -3.3% +20%(No less than 20 dB)
Impendence for Body TSL 47.2Q0-7.1jQ 50.40-6.9 |Q 3.20+0.2 jQ +5Q
Return Loss for Body TSL -22.1dB -23.2dB -5.0% +20%(No less than 20 dB)
Result
Compliance

Shenzhen Zhongjian Nanfang Testing Co., Ltd.

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366
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U\“l"['t

\\‘

’ \ 2 o
m Noszmmounou mnmm 100191, China n/.. R
Tel +85-10-82304833-2079  Fax +86-10-82304833-2504 , CNAS L0442
E-mas Info@emcie com Hito.twww emcite com

Celibration date August 8, 2013

mwmmmmwmmmm,mmmmyu
units of measurements{SI) The measurements and the uncertainties with confidence probability are
given on the following pages and are part of the certificate

All caiibrations have been conducted in the closed laboratory facility: environment temperature(2243)T
and humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID#  Cal Date(Caiibrated by, Certificate No.) Scheduled Cailbration
Power Meter  NRVD 102083 11-Sep-12 (TMC, No.JZ212-443) Sep-13
Power sensor NRV-25 100595 11-Sep-12 (TMC, No. JZ12-443) Sep-13
Reference Probe EX3DV4 | SN 3846 20- Dec-12 (SPEAG No EX3-3846_Dec12) Dec-13
DAE« SNT777 22-Feb-13 (SPEAG DAE4-777_Feb13) Feb-14
Signal Generator E4438C | MY48070393 13-Nov-12 (TMC, No.JZ12-394) Nov-13
Network Analyzer EB3628 | MY43021135  19-Oct-12 {TMC, No.JZ13-278) Oct-13

Name
Calibrated by: 3

Zheo Jing N m‘;@g@m
Reviewed by a m “ ' ﬂ"' o
Approved by Xiao Li ~ Dept

Issuved: August 11, 2013
mi-wmmamﬁmmnwumemmmmmmwdm laboratory.
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TV

Add. No 52 Huayuanbel Road. Haidian Destrict, Beging, 100191, China
Tel: +86-10-62304632-2076 Fax: +86-1

E-mail: Info@emcite com Hto /fwww amcite. com
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx.y,.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

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

c) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

« Electrical Delay. One-way delay between the SMA connector and the antenna feed
point. No uncertainty required.

« SAR measured: SAR measured at the stated antenna input power.

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

e SAR for nominal TSL parameters: The measured TSL parameters are used (o calculate
the nominal SAR result.

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

CCIS
TMLO G

Add. No 52 Huayuanbei Road, Haidian District, Beying, 100191, China
Tal +86-10-82304533-2079 Fax: +86-10-82304533-2504

E-mail Info@emcite com Hup:/www smcite com
Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS2 52871137
Extrapolation Advanced Extrapolation
w Twin Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 900 MHz £ 1 MH2
Head TSL parameters
The folowing parameters and calcutations were applied.

- Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 415 0.97 mho/m
Measured Head TSL parameters (220+02)*C 428:8% 0.98 mho/m £ 6 %
Head TSL temperature change during test <05°C - -

SAR result with Head TSL
SAR averaged over 1 ¢m’' (1 .g) of Head TSL Condition
SAR measured 250 mW input powar 267TmW/g
SAR for nominal Head TSL parameters normalized o 1W 10.7 mW /g £ 20.8 % (k=2)
SAR averaged over 10 ¢’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 1.72mWig
SAR for nominal Head TSL parameters normalized to 1W 6.87 mW /g £ 20.4 % (k=2)
Body TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 550 1.05 mho/m
Measured Body TSL parameters (220=:02)'C 542:6% 1.02 mho/m £ 6 %
Body TSL temperature change during test <05°'C — e
SAR result with Body TSL
SAR averaged over 1 ¢m’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 283mWi/g
SAR for nominal Body TSL parameters normalized to 1W 10.7mW /g £ 20.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL Condition
SAR measured 250 mW input power 171mWig
SAR for nominal Body TSL parameters normalized to 1W 6.94 mW /g £ 20.4 % (k=2)
Certificate No: J13-2-2185 Pageiofs
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Appendix
Antenna Parameters with Head TSL
[ impedance. transformed 1o feed point 1 49.10-8.850
Return Loss | . 22348

Antenna Parameters with Body TSL

impedance, wransformed to feed point 42 10+0.52)Q
Return Loss l -21.3d8 J
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Additional EUT Data

[ Manutactured by SPEAG B
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DASYS Validation Report for Head TSL Date. 02.08.2013
Test Laboratory: TMC, Beijing, China
DUT: Dipole 900 MHz; Type: DS00V2; Serial: DS00V2 - SN: 14086
Communication System: CW, Frequency: 800 MHz
Medium parameters used: f = 900 MHz; o = 0.982 mho/m; er = 42 66; p = 1000 kg/m’
Phantom section: Fiat Section
Measurement Standard: DASYS (IEEE/IEC/ANS] C63.19-2007)
DASYS Configuration;
* Probe: EX3DV4 - SN3846; ConvF(9.01,9.01,9.01), Calibrated:20,12,2012
* Sensor-Surface: 2mm (Mechanical Surface Detection); 1.0, 31.0
* Electronics: DAE4 Sn777; Calibrated: 22/2/2013

Phantom: Flat Phantom; Type: QD0O00P40CC;
DASY52 52.8.7(1137); SEMCAD X Version 14.6.10 (7164)

Dipole Calibration for Head Tissue/Pin=250mW, d=15mm/Zoom Scan
(7x7x7)ICube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 59.910 V/m, Power Drift = -0.01 dB

Peak SAR (extrapolated) = 4.11 W/kg

SAR(1 g) = 2.67 W/kg; SAR(10 g) = 1.72 W/kg

Maximum value of SAR (measured) = 3.43 Wikg

-11.3%

-17.03

22,70

-208.38

0 dB = 3.44 W/kg = 5.36 dBW/kg

Cartificate No: J13-2-2185 Pagesof 8

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606083
No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,

Bao’an District, Shenzhen, Guangdong, China

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366 Page 150 of 194



in Collsborstion with

c c I s Report No: CCISE160608301
T "‘
AR A 2.0
VA, N CALIBRATION LABORATORY

Add: No 52 Husyuanbel Road. Haidian District, Beijing. 100181, China
Tol +86-10-82304833-2079 Fax +88-10-82304633-2504
E-mad Info@emcite.com HItD lwww omcile com

Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL Date: 02.08.2013

Test Laboratory: TMC, Beijing, China
DUT: Dipole 900 MHz; Type: D300V2; Serial: DS00V2 - SN: 14086
Communication System: CW; Frequency: 900 MHz;
Medium parametgfs used: f = 800 MHz; o = 1.023 mho/m; &r = 54.207; p = 1000
kg/m” .
Phantom section: ELI 4.0
Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.18-2007)
DASYS5 Configuration:

«  Probe: EX3DV4 - SN3848; ConvF(9.01.9.01,9.01) ; Calibrated:20.12.2012
Sensor-Surface: 2mm (Mechanical Surface Detection); 1.0, 31.0
Electronics: DAE4 Sn777; Calibrated: 22/2/2013
Phantom: ELI 4.0; Type: QDOVAOO01DB;

DASY52 52.8.7(1137); SEMCAD X Version 14.6.10 (7164)

Dipole Calibration for Body Tissue/Pin=250mW, d=1 Smm/Zoom Scan
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 57.362 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 3.90 Wikg

SAR(1 g) = 2.63 W/kg; SAR(10 g) = 1.71 Wikg

Maximum value of SAR (measured) = 3.33 W/kg

16.68
2224
21.79
0 dB = 3.31 Wikg = 5.19 dBW/kg
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Impedance Measurement Plot for Body TSL
T B g Mag -
> 4
-~
’ m ; P KD - welios B
\ e
IV s on 11 ve BT
Certificate No: J13-2-2185 Pagedofs

Shenzhen Zhongjian Nanfang Testing Co., Ltd.

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366

Project No.: CCISE1606083

Page 153 of 194



Report No: CCISE160608301

D900V2, serial no. 1d086 Extended Dipole Calibrations

Referring to KDB 865664D01V01r03, if dipoles are verified In return loss (<-2
and in impedance (within S ohm of prior ¢
interval can be extended
D900V2, serial no. 1d086
900 Head
Real
Date of Return-Loss Delta Delta Return-L
mpedance
Measurement (dB) {ohm) (dB)
{ohm)
2013-89 -22.3 452 -21.3
2014-8-8 22.21 0.41 49.12 -0.08 -21.1
2015-84 22.1 09 484 0.8 214
The return loss is < -20dB, within 20

Therefore the verification result should support extended calibration

<Dipole Verification Data>- D900V2, serial no. 1d086

S00MHz Head

0dB, within 20% of prior calibration

alibration), the annual calibration Is not necessary and the calibration

900 Body

Real
0ss Delta Delta
mpedance
{ ohm
ohm)
.1\
0.94 42.25 0.15
0.5 43.1 1.0

of prior calibration; the impedance is within 5 ohm of prior calibration

S00MHMHz Body
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in Coliaboraton with

Object D1750V2 - SN: 1021

Calibration Procedure(s) TMC-OS-E-02-194

Calibration date: August 2, 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.

All calibrations have been conducted in the closed laboratory facility: environment temperature(2213)C
and humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID#  Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRVD 102083 11-Sep-12 (TMC, No.JZ12-443) Sep-13
Power sensor NRV-Z5 100595 11-Sep-12 (TMC, No. JZ12-443) Sep -13
Reference Probe EX3DV4 SN 3846 20- Dec-12 (SPEAG, No.EX3-3846_Dec12) Dec-13
DAE4 SN 777 22-Feb-13 (SPEAG, DAE4-777_Feb13) Feb-14
Signal Generator E4438C | MY49070393 13-Nov-12 (TMC, No.JZ12-394) Nov-13
Network Analyzer E8362B | MY43021135 19-Oct-12 (TMC, No.JZ13-278) Oct-13

Name Function Signature

Calibrated by: Zhao Jing 7 S P 1& b

Reviewed by: Qi Dianyuan “‘:

Approved by: Xiao Li

Issued: August 6, 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
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

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

¢) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

e Electrical Delay: One-way delay between the SMA connector and the antenna feed
point. No uncertainty required.

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

e SAR for nominal TSL parameters: The measured TSL parameters are used to calculate
the nominal SAR resuit.

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

Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS52 52.8.7.1137
Extrapolation Advanced Extrapolation
PhamT Twin Phantom
Distance Dipole Center - TSL 10 mm with Spacer
. Zoom Scan Resolution dx, dy, dz=5mm
Frequency 1750 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 401 1.37 mho/m
Measured Head TSL parameters (220+0.2)°C 40616 % 1.35 mho/m £ 6 %
Head TSL temperature change during test <0.5°C - i
SAR result with Head TSL
SAR averaged over1 ¢z (1 g) of Head TSL Condition
SAR measured 250 mW input power 854 mW/g
SAR for nominal Head TSL parameters normalized to 1W 34.6 mW /g £ 20.8 % (k=2)
SAR averaged over 10 cm° (10 g) of Head TSL Condition
SAR measured 250 mW input power 455mW/g
SAR for nominal Head TSL parameters normalized to 1W 18.3 mW /g £ 20.4 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 53.4 1.49 mho/m
Measured Body TSL parameters (220x02)°C 53416% 1.52 mho/m 6 %
Body TSL temperature change during test <0.5°C - —_—
SAR result with Body TSL
SAR averaged over 1 ¢n1° (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.52mW /g
SAR for nominal Body TSL parameters normalized to 1W 37.5 mW /g £ 20.8 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Body TSL Condition
SAR measured 250 mW input power 5.06 mW /g

SAR for nominal Body TSL parameters

normalized to 1W

20.1 mW /g £ 20.4 % (k=2)
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 46.30-0.22iQ

Return LSss -31.0dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 49.50-2.36jQ

Return Loss -27.5dB

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

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

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

Additional EUT Data

[ Manufactured by SPEAG
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DASYS Validation Report for Head TSL Date: 02.08.2013

Test Laboratory: TMC, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1021
Communication System: CW; Frequency: 1750 MHz
Medigm parameters used: f = 1750 MHz; o =1.35 mho/m; er = 40.554; p = 1000
kg/m
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:
* Probe: EX3DV4 - SN3846; ConvF(8.39, 8.39,8.39); Calibrated:20,12,2012
* Sensor-Surface: 2mm (Mechanical Surface Detection);1.0, 31.0
* Electronics: DAE4 Sn777; Calibrated: 22/2/2013
* Phantom: Flat Phantom; Type: QD0O00P40CC;
* DASY52 52.8.7(1137); SEMCAD X Version 14.6.10 (7164)

Dipole Calibration for Head Tissue/Pin=250mW, d=10mm/Zoom Scan
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 92.999 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 15.5 W/kg

SAR(1 g) = 8.54 W/kg; SAR(10 g) = 4.55 W/kg

Maximum value of SAR (measured) = 12.2 W/kg

-18.27

-24.36

-30.45

0dB =12.1 W/kg = 10.81 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL Date: 02.08.2013
Test Laboratory: TMC, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1021
Communication System: CW; Frequency: 1750 MHz;
Medium parametgrs used: f =1750 MHz; 6 = 1.524 mho/m; ¢r = 53.401; p = 1000
kg/m
Phantom sectigon: Flat Phantom
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY5 Configuration: -
* Probe: EX3DV4 - SN3846; ConvF(7.63,7.63,7.63) ; Calibrated:20.12.2012
* Sensor-Surface: 2mm (Mechanical Surface Detection); 1.0, 31.0
* Electronics: DAE4 Sn777; Calibrated: 22/2/2013
* Phantom: ELI v4.0 1033;Type: QDOVA001BB:
* DASY52 52.8.7(1137); SEMCAD X Version 14.6.10 (7164)

Dipole Calibration for Body Tissue/Pin=250mW, d=10mm/Zoom Scan
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 93.233 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 16.9 Wikg

SAR(1 g) = 9.52 W/kg; SAR(10 g) = 5.06 Wikg

Maximum value of SAR (measured) = 13.5 Wikg

-20.43

-27.24

e |

0dB = 13.6 W/kg = 11.33 dBWikg

-34.05
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Impedance Measurement Plot for Body TSL

Stoo 1.95 Gre IR
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Dipole Impedance and Return Loss calibration Report

Object:

Calibration Date:

Calibration reference:

Calibrated By:

Reviewed By:

D1750V2 - SN: 1021

Jul 31, 2015
IEEE Std 1528:2013, IEC 62209-1:2006, FCC KDB 865664

DO1

761 n@t W@‘ (Janet Wei, SAR project engineer)

Environment of Test Site

/ 2
";/"/\./\_4_, . 24

J (Bruce Zhang, Technical manager)

Temperature: 21 ~ 23°C
Humidity: 50~60% RH
Atmospheric Pressure: 1011 mbar

Test Data

Measurement Plot for Head TSL

ooU (FL)

Measurement Plot for Body TSL
F1

I SoRTars AL Sop 15 G B Gran 165 v RN 30 kHz Stop 165 Gtz (BT
Comparison with Original report
Items Calibrated By Speag | Calibrated By CCIS Deviation Limit
Impendence for Head TSL 46.30Q-0.22)Q 48.8Q-1.67 jQ -2.50+1.451jQ +5Q
Return Loss for Head TSL -31.0dB -29.47dB 4.9% +20%(No less than 20 dB)
Impendence for Body TSL 49.50-2.36 jQ 51.0Q-4.04 jQ -1.50+1.68 jQ +5Q
Return Loss for Body TSL -27.5dB -27.71dB 0.7% +20%(No less than 20 dB)

Result

Compliance

Shenzhen Zhongjian Nanfang Testing Co., Ltd.

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366
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Calibration Laboratory of A e, Schweirerischee Kalibrierdienst
Schmid & Partner SN e suisse d'étalonnage
Engineering AG % C servisio svizzero o taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 77 ' S swiss Caiibration Service
Actrediled by the Swss Accrediation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatocias 1o the EA
Multilnteral Agreement for tha recognition of calibration cartificates
chent  SMQ (Auden) Certificate No: D1900V2-5d194_Jan15
CALIBRATION CERTIFICATE J
Otject D1500V2 - SN: 5d194
Calbration procedurm|s) QA CAL-05v9

Calibration procedure for dipole validation kits above 700 MHz

Caibraton aae: January 07, 2015

Tha calbvation cantiticate documents the raceatsiity o nationa stancerds, which realze the physical units of meéasurements (1)
The measuresnants and the uncsaiintiess with confidenca prabadiify are givee on the followng pages and are part of ™hae canificae

Al caltvations have baan conducied in the clased aboratory faciity: anwanment lempermtura (22 = 3°C and humidity < 70%

Caloranon Equipment ussd (MATE crtical for calbration)

Prmary Standares _|ID¥ Cal Doty (Cortificate No ) Schadukd Calbration
Powar meter EPM-442A GB3I7T480704 07-Oct-14 (No. 217-02020) 15
Power senior HP B481A US537292783 07-Oct14 (No. 217.02020) Oct-18
Pawsr seraor HP B481A MYAat062317 07-Oct-14 (No. 217.02021) Oct-15
Relerance 20 dB Atterusasar SN SO68 {20k) O3-Apr14 (No 217-01918) Apr-15
| Type-N mismateh combination SN SO4T 2706327 O3-Apr-14 (No 217.01921) Apr-15
Relerancs Probe ESIOVI SN 3205 30-Oec-14 (No. ES3.3205_Dect4) Dac-15
DAE4 | BN 60 18-Aug-t4 (No. DAE4-501_Augtd) Aug-15
Secondary Standards 1D# Chack Date (in housa| Schecded Chack
RF genoraloe HAS SMT.06 100005 04-Aug 59 (in house check Oct-13) In house chack: Oct 16
Network Analyzer B2 8753E USITIG06ES S4208 18-0ct-01 {in house check Oc1-14) In nousa chack: Oct-15
Name Function Signal
Cadteatod by: Claudo Loctier Laboratery Technician

!
|
|
”

Appeoved by Katja Pokovic: Technical Manager %?/’g

Issond: January 7, 2015

This caltwation cerificate shal not be Teproducsd arcept In Tull wirous wrilten spprovel of the sdomtory.
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Schmid & Partner S Service suisse &' dalonnage
Engineering AG % C  sarvirio svizro 6 terstrs
Zoughnusstrasse 43, 8004 Zurich, Switzertand ’v,,,,/,-?\\&? S Swiss Calibration Service
Whedo®
Accreciied by the Swiss Accrediason Senvics (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is 0ne of the signatories to the EA
Multiatarul Agresment for the recognition of calibration certicates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "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 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

* Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system contiguration, as far as not given on page 1
DASY Varsion DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution ax, dy, 9z =5 mm
Frequency 1900 MHz + 1 MiHz
Head TSL parameters
The loliowing parameters and cakulations were appliod.
K Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°'C 40,0 1.40 mha/m
Measured Head TSL parameters (220=02)"C 401 +8% 1.38 mha/m + 8 %
Head TSL temperature change during test <05°C - e
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 10.1 Wikg
SAR for naminal Head TSL paameters normalized 1o 1W 40.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 532 Whkg
SAR for nominal Head TSL parameters normalized to 1W 21.3 Wikg = 16.5 % (k=2)
Body TSL parameters
The fellowing parameters and calculations wers appiiad,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mho/m
Measured Body TSL parameters (220+02)°C 533:26% 1.50 mho'm =6 %
Body TSL temperature change during test <05"C - —_
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Bady TSL Condition
SAR measurad 250 mW input power 9.95 Wiky
SAR for nominal Body TSL parametaors normalized to 1TW A0.1 Wikg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL condition
SAR measured 250 mW input power 531 Wikg
SAR for nominal Body TSL parameters normalized to W 21.3 Wikg = 16,5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS108)

Antenna Parameters with Head TSL

Impedance, transtormed to feed point 537Q+49 0
Retum Loss -2454dB
Antenna Parameters with Body TSL
Impedance, transformed 1o jeed point 4890+51j0
Return Loss -256d8
General Antenna Parameters and Design
lﬂodtical Delay (one direction) I 1201 ns l

After long 1erm use with 100W radiated power, only & stight warming of the dipole near the teadpaint can be measurad.

The dipole is made of standard semirigid coaxial cable, The center conductor of the feeding line is directly connecsed to the
second arm of the dipole. The antenna is therefare short-circuited for DC-signals. On some of the dipoles, smalil end caps
are added to the dipole arms in order to improve maiching when loaded according 10 the position as explained in the
"Measurement Conditions” pasagraph. The SAR data are not affected by this change. The overall dipole length = still

according 10 the Standard.

No excessive force must be appied 10 the dipole arms, because they might band or the sokiered connections near the

leedpaint may be damaged.

Additional EUT Data
Manufactured by SPEAG
Manufactured on May 0B, 2014
Catificate No: D1300V2-54184_Jan15 Pags 4 of 8
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DASYS Validation Report for Head TSL

Date: 07,12.2015
Test Laboratory: SPEAG, Zunch, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d194

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

Medium parameters used: f = 1900 MHz: o = 1.39 S/m; &, = 40.1; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configurution:
» Probe: ES3DV3 - SN3205; ConvF(3, 3, 5); Calibrated: 30.12.2014:
e Sensor-Surface: 3mm (Mechanical Surfuce Detection)
« Electronics; DAE4 Sn601; Calibrated: 18,08.2014
« Phantom: Flat Phantom 5.0 (front); Type; QDOOOPSOAA: Serial: 1001

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

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

Reference Value = 98.35 V/m; Power Drift = 0.04 dB

Peak SAR {extrapolated) = 18.5 Wikg

SAR(1 g) = 10.1 W/kg; SAR(10 g) = 532 W/kg

Miximum vidue of SAR (measured) = 12.7 W/kg

0dB = 12,7 Wikg = 1 1.04 dBW/kg

Centitcate No: D1900V2-50194 Jan15 Page 50l 8

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606083
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 07.01.2015
lest Laboratory: SPEAG, Zunich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serfal: D1900V2 - SN: 5d194
Communication System: UID 0 - CW; Frequency: 1900 MHz )
Medium parsmeters used: f = 1900 MHz: o = 1.5 S/m; & = 53.3; p = 1000 kg/m”

Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANS] C63.19-2011)

DASYS2 Configurition:
* Probe: ES3DV3 - SN3205; ConvFi4.65, 4,65, 4.65); Calibrated: 30,12.2014;
»  Sensor-Surface: 3mm (Mechanical Surface Derection)
» Electronics: DAE4 Sn601: Calibrated: 18.08.2014
»  Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002

o DASYS5252.88(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 95.88 V/m; Power Dnift = -0.00 dB

Peak SAR (extrupolated) = 16.8 W/kg

SAR(1 g) = 9.95 W/kg: SAR(10 g) = 5.31 W/kg

Maximum value of SAR (measured) = 12.6 W/kg

A2

e

mwen

0dB =126 Wikg = 11.00 dBW/kg

Coendicate No: D1900V2-5d194_Janis Page 7 of 8

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606083
No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
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Impedance Measurement Plot for Body TSL
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D1900V2, serial no. 5d194 Extended Dipole Calibrations

Referring to KDB 865664D01, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration), and in

impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the calibration interval

can be extended.

D1900V2, serial no. 5d194
1900 Head 1900 Body

Real Real

Date of Return-Loss Delta Delta Return-Loss Delta Delta
Impedance Impedance

Measurement (dB) (%) (ohm) (dB) (%) {ohm)

(ohm) (ohm)

2015-1-7 -24.5 53.7 -25.6 48.9

2016-1-2 -24.5 0 53.8 0.1 -26.0 1.6 48.8 0.1

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

<Dipole Verification Data>- D1900V2, serial no. 5d194

1900MHz Head 1900MHz Body

1 Scaic i 7 GH:

Swp zdcH R0 1 Sl 17 G [FEW 30 kHz Sip 24 GH: [T

Shenzhen Zhongjian Nanfang Testing Co., Ltd.

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, 8004 Zurich. Switsertand

Accrediied hy the Bwiss Accrediabion Servica (SAS)
The Swiss Accreditation Service is one of the signataries to the EA
Multiiateral Agresment for the recognition of ealibration certificates

client  SMQ (Auden)

Schweizerischer Kalibrierdeenst
Servioe sulsse g dtalonnege
Servizio avizzero di tarsturs
Swiss Calibration Servics

Accreditation No.: SCS 0108

Cartificats No: D2450V2-955 Jan15/2

Object D2450V2 - SN: 955

Caloration peocadureds)

QA CAL-05.38

Calbrafion date January 0B, 2015

Caibirston Equoment used (MATE critical Sor calbeation)

|CALIBRATION CERTIFICATE (Replacement of No: D2450V2-955_Jan15) |

This calibration certéicale documants the Iracsadility 10 national standards, which Halze Ihe physicsl urels of measuremants (SI)
The massurements and the unceralntes with confidence probabiity e given on the folkowing pages and are part of Ihe carficate

All cibrators have been conducted I Ihe closed laboralory faciity; snvironment lemperasurs (22 + 3y°C anc humiaity « 70%

Primary Stancards 1D # Cal Date (Cantilicats No.) Scheduled Calibrason
Powes metor EPM-642A GEI7480704 07-Oct-14 (No. 217-02020) Oct-15
Power 5ens0r HP BA0TA US37292783 07-Oct-14 (No. 217.Q2020) Ou-15
Puwer sansar HP 84014 MY41082317 07-Oct-14 (Mo, 217.02021) 015
Refarence 20 0B Atlanusioe SN: 5058 (20K) 0G-Apr-14 (No. 217-01218) ApI-15
TypeN mismaich comtinabon SN: 80472/ 06327 O3-Apr-14 (No. 217-01821) Apr15
Referarce Prone ESIOVE SN; 2006 30-Dec-14 (No. £53-3205_Dec14) Dec-15
DaES SN: 6ot 1E-AUQ-14 (No. DAES-B01_Augi4) Aug-15
5 y Standarns |Da Chack Dats (in house) Schaduled Check
FF genersior RAS SMT-08 ‘ 100005 04-Aug-58 {n house chack Oct-13) In heuse check: Oct-16
Netwark Analyzer HP 07535 US37380585 54205 18-Oct-01 (in housa chack Oct-14) In house check: Oc-15
Nama Furction
| Calbratad by Oaudio Loubior Laborstory Technkciar
| Aaproved by Kalja Pokove Tachnicst Managsar:

This cafitiration certifcate shall not be mproducsd surept in Tull wihout wrilten sppmval of the laboratory,

etz

l3sued: February 10, 2005

Cenficate No: D2450v2-855_Jan152 Page 10f8

Shenzhen Zhongjian Nanfang Testing Co., Ltd.

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China
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Calibration Laboratory of

r Schweizerischer Katibrigedianst
Schmid & Partner Service sulsse d'élalonnage
Engineering AG Servizio svizzero di taraturg
Zoughoussirasss £3, B0 Zurich, Switrsrland Swiss Calibration Service
Acoreditad ty the Swiss Accreditation Servios {SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service (s one of the signatories to the EA
Multilateral Agreement for the recognition of easlibration certiticates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "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) 1EC 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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required,

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

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

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

Certdicate No: D2450V2.955 Jan152 Page20f8

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606083
No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,

Bao’an District, Shenzhen, Guangdong, China
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Measurement Conditions
DASY system conliguration. as far as not Ven on page 1.
DASY Version DASYS vizes
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantam
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
Tha following parameters and calculabons were applied.
: Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 382 1.80 mho/m
Measured Head TSL paremetars {220+02)°C BT7+6% 1.84 mho/m £+ 6 %
Head TSL temperature change during test <05°C - —
SAR result with Head TSL
SAR aversged over 1 cm’ (1 g) of Mead TSL Candition
SAR measured 250 mW input power 13.2 Wikg
SAR for nominal Head TSL parameters normalized to TW 52.4 Wikg £ 17.0 % (ke2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measwed 250 MW Input power 6,12 Wikg
SAR for nominat Head TSL parameters normekzed to 1W 24,4 W/kg = 16,5 % (k=2)
Body TSL parameters
The fellowing parameters and caiculations wera applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 527 1.95 mha/m
Measured Body TSL paramoters (220=02)°C 510=26% 203 mho/m « 6%
Body TSL temperature change during test <05°C e ——
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Cendition
SAR measured 250 mW irput power 138 Wikg
SAR for nominal Body TSL parameters normalized 10 1W 53.7 W/kg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 6.36 Wikg
SAR for nominal Body TSL parameters normalizad t0 1W 25.0 Wikg = 16.5 % (k=2)
Carificate No: D2450V2-055_Jun15/2 Page 3of B

Shenzhen Zhongjian Nanfang Testing Co., Ltd.
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Appendix (Additional assessments outside the scope of SCS108)
Antenna Parameters with Head TSL

Impedance, transformed to feed paint 54804+3510)
Ratum Loss « 24998

Antenna Parameters with Body TSL

Impadance, transformed 1o feed point 5120+491)
Aatum Loss -26.0dB

General Antenna Parameters and Design

I Electrical Delay (one direction) l 1.165n3

Aftar long term usa with 100W radiated power, only & sfight warming of the dipole near the feedpaint can be measured

The dipole s made of standard semirigid coaxial cable. The center conductor of the teeding line is directly connecied to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in orger 1o improve matching when loaded according 1o the position as explained in the
‘Measurement Conditions” paragraph. The SAR data are not atfected by this changs. The overall dpole length is still
according o the Standard

No excessive force must be appad 1o the dipole arms, because they might berd or the soldared connactions near the
feadpoint may be damaged.

Additional EUT Data

Manutactured by SPEAG
Manufacturad on August 05, 2014
Cedificate No: DE4SOV2.955_Jan15% Pags 4 of B
Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606083

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366 Page 176 of 194
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DASYS5 Validation Report for Head TSL

Date: 08.01.2015
Test Laboratory: SPEAG. Zurich, Switzeriand
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 955

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

Medium parameters used: = 2450 MHz; a = 1,84 S/m; g, = 39.7; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEAEC/ANST C63,19-.2011)

DASYS2 Configuration
o Probe: ES3DV3 - SN3205; ConvFi4.45, 4.45, 4.45); Calibrated: 30.12.2014;
» Sensor-Surface; 3mumn (Mechanical Surface Detection)
» Electronics: DAEA Sn601; Calibrated: 18.08.2014
» Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001

« DASY5252.88(1222), SEMCAD X 14.6.10(7331)

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

Reference Value = 101.2 Vim; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 27.5 Wikg

SAR(1 g) = 13.2 W/kg: SAR(10 g) = 6.12 Wikg

Maximum value of SAR (measured) = 17.5 W/kg

-5.00
-10.00
-15.00

-20.00

-25.00

0dB =17.5 W/kg = 1243 dBW/kg

Cartificate No: D2450V2-255_Jan 152 Faga5al 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 08.01.2015
l'est Laboratory: SPEAG. Zurich, Switzertand
DUT: Dipole 2450 MHz: Type: D2450V2; Serial: D2450V2 - SN: 955

Communicution System: UID 0 - CW; Frequesicy: 2450 MHz

Medium parameters used: = 2450 MHz: o = 2.03 S/m; & = 51; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:
e Probe: ES3DV3 - SN320S: ConvF(4.17,4.17, 4.17); Culibrated: 30.12.2014:
e Sensor-Surface: Imm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601: Calibrated: 18.08.2014
«  Phantom: Flat Phantom 5.0 (back): Type: QDOOOPSOAA; Senal: 1002

» DASY5252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Vilue = 97,96 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 28 8 Wikg

SAR(1 g) = 13.8 W/kg: SAR(10 g) = 6.36 W/kg

Maximum vitlue of SAR (measured) = 18.3 Wikg

-5.00

-15.00

-20.00

-25.00

0dB = 18,3 Wikg = 12.62 dBW/kg

Cedtificate No- D2450V2-955 Jan152 Pago 7 of 8
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Impedance Measurement Plot for Body TSL
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D2450V2, serial no. 955 Extended Dipole Callbrations

Referring to KDB 865664001, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration), and in
impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the calibration interval
can be extended

450V2, serial no. 955

2450 Head 2450 Body
Real Real
Date of Return-Loss Delta Delta Return-Loss Delta Delta
Impedance mpedance
Measurement (dB) (%) (ohm) (dB) (%) (ohm)
{ohm) {ohm)
2015-1-8 24.9 54.8 26.0 51.2
2016-1-2 25.6 2.8 55.0 0.2 27.8 6.9 52.6 1.4

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration

Therefore the verification result should support extended calibration

<Dipole Verification Data>- D2450V2, serial no. 955

2450MHz Head

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606083
No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,

Bao’an District, Shenzhen, Guangdong, China
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, B004 Zurich, Switzerland

Accreditod by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multitataral Agreement for the recognition of callbration certiticates

WV,
S,

S
C
S

Schweizerischer Kalibrierdienst
Service sulsse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

Client CCIS-CN (Auden) Certificate No: D2600V2-1114_Sep15
CALIBRATION CERTIFICATE
Otyect D2600V2 - SN: 1114
Calibration precedure(s) QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz
Calitiration date: September 21, 2015

Calibration Equipmaent usaed (MATE cntical for calibration)

This calibration certificate documents the traceability to national standarda, which reakre the physical units of measurements (S1)
The measurements and the uncerdanties with confidence probaby ity are given on the following pages and are part of the cerdificate

All calibrations have been conducted n the closed Inboratory fackity: emaronment temperaiure {22 + 3)°C and hurmidity « 70%

| Prenary Standards D& Cal Date (Canmilicate No.) Scheduled Calbration
Power moter EPM-442A GB37480704 07-Det-14 (No. 217-02020) Oct15

Power sensor HP 8481A USa7202783 07-Oct-14 (No. 217-02020) Oct15

Power sensor HP 8481A MYA1082317 07-0ct-14 {No. 217-02021) Oct-15

Reference 20 dB Attenuator SN. 5058 (20K) 01-Apr15 (No. 217-02131) Mar-18

Typa-N mismatch combination SN:5047.2/ 06327  01-Ape-15 (No. 217-02134) Mar-16

Refarence Probe EX3DV4 SN: 7349 30-Dec-14 (No. EX3-7348_Dect4) Dec-15

DAE4 SN: 601 17-Aug-15 (No. DAE4-601_Aug15) Aug-16

Secondary Standards [1o ¢ Check Date (in house) Scheduled Check

AF genarator RAS SMT-06 | 100672 15-Jun-15 {in house check Jun-15) In house chack: Jun 16
Network Anstyzar HP 8753E US3I7I00885 S4206  18-0¢t-01 (in house check Oct-14) in house check: Oct-15

Narmwe Function Signature
Calibrated by: Michaal Weber Laboratory Technician /y “ !
.
Approved by: Katfa Pokovic Technical Manager e

s
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Calibration Laboratory of 2, §  Schweizerischer Kalibrierdienst
Schmid & Partner % G Service suisac détalonnage
Engineering AG T Sarvizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland "-l,,,_/lf’lw\“\_x‘ S Swiss Calibration Service
Aceradited by the Swiss Accredation Service (SAS) Accreditation No,: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreoment for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “lEEE 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

c) |EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as lar as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modutar Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2600 MHz + 1 MHz
Head TSL parameters
The following paramaters and caloulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.0 1.96 mho/m
Measured Head TSL parameters (220+£0.2)"C 3BEx6% 204 mho/m+6 %
Head TSL temperature change during test <05°C —- —
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 250 mW input power 14.5 Wikg
SAR for nominal Head TSL parameters normalized o 1W 56.9 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 250 mW input power 6.41 Wikg
SAR for nominal Head TSL parameters normalized to 1W 25.4 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 525 2.16 mho/m
Measured Body TSL parameters (220:02)°C 528=6% 219 mho/m +6 %
Body TSL temperature change during test <05'C — —_
SAR result with Body TSL
SAR averaged over 1 cm? (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.7 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 54.5 Wikg £ 17.0 % (k=2)
SAR averaged over 10 ecm® (10 g) of Body TSL condition
SAR measured 250 mW input power 6,12 W/kg
SAR for nomenal Body TSL parameters normalized 10 1W 24.4 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, translormed to feed point 4580-70§2
Return Loss -231d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4570Q-50

Retumn Loss -233d8B

General Antenna Parameters and Design

rElocmcal Delay (one direction) l 1.154 ns ]

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

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

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

Additional EUT Data

Manutactured by SPEAG
Manufactured on September 10, 2015
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DASYS5 Validation Report for Head TSL

Date: 21.09.2015
Test Laboratory: SPEAG, Zurich, Switzerlund
DUT: Dipote 2600 MHz: Type: D2600V2: Serial: D2600V2 - SN: 1114

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

Medium parameters used: = 2600 MHz; o = 2.04 S/m: & = 38.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEAEC/ANSI C63,19-2011)

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7 4, 7.4, 7.4); Calibrated: 30.12.2014;
o  Sensor-Surface: | 4dmm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibruted: 17.08.2015
« Phantom: Flat Phantom 5.0 (front); Type: QDODOPSOAA: Serial: 1001

« DASY5252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 115.6 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 30.9 W/kg

SAR(I g) = 14.5 W/kg; SAR(10 g) = 6.41 W/kg

Maximum value of SAR (measured) = 24.7 W/ikg

d8

-5.20
-10.40
-15.60

-20.80

-26.00

0dB =247 Wikg = 13.93 dBW/kg
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Impedance Measurement Plot for Head TSL

LOG S 4B/ REF -20 dB 1:-23.08

s

START 2

400,000 200 MHz
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DASY5 Validation Report for Body TSL

Date: 17.09.2015
Test Laboratory: The name of your organization
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1114

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

Medium parameters used: { = 2600 MHz: o = 2.19 S/m; g =52.8; p= 1000 kg/m*
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSIE C63.19-201 1)

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.52, 7.52, 7.52); Caiibrated: 30.12.2014;
« Sensor-Surface: 1.4mm (Mcchanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 17.08.2015
« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA: Serial: 1002

« DASYS5252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 107.6 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 28.3 W/kg

SAR(1 g) = 13.7 W/kg: SAR(10 g) = 6.12 W/kg

Maximum value of SAR (measured) = 23.0 W/kg

dB8

-5.20

-10.40
-15.60
-20.80

-26.00

0 dB =23.0 W/kg = 13.62 dBW/kg
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Impedance Measurement Plot for Body TSL

17 Sep 2045 14:94:13
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Calibration information for DAE

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerfand

Accradited by the Swiss Accreditation Service (SAS)
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The Swiss Accreditation Service is one of the signatories 1o the EA
Muitilateral Agreement for the recognition of calibration certificates

client  CCIS-SZ (Auden)

Service sulsse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

CALIBRATION CERTIFICATE
Otject DAE4 - SD 000 D04 BM - SN: 1373
Calibration procedures) QA CAL-06.v29

Calbration Equipment used (MATE critical for catbration)

Al calibrations have baen conducied in the clogsed laboratory facility. envi

Castration date: February 11, 2016

mmmmmmmmmmm.mmﬂummmdmnmms(m
The measurements and the ur hes with confi probablty are given on the following pages and are pant of the certificate.

parature (22 « 3)°C and humidity < 70%.

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

Keaithley Multimater Type 2001 SN: 0810278 089-Sop-15 (Noc17153) Sop-16

Secondary Standards 1D # Check Date (in house) Scheduled Chack

Auto DAE Calibration Unit SE UWS 053 AA 1001 05-Jan-16 (i house check) In house chack: Jan-17

Calibrator Box V2.1 SE UMS D06 AA 1002  05-Jan-16 (in house check) In house check. Jan-17
Name Function Signature

Calibrated by: RMayoraz. Technician ﬂ. }

Approved by. Fin Bomholt Deputy Technical Manager

mscumummtalamunummwhum«nmwammuay
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Calibration Laboratory of S,

SN/ Schweizerischer Kalibrierdienst
Schmid & Partner % Service suisse d'étalonnage
Engineering AG 2 - Servizio svizzero di taratura
Accroditod by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Multitatoral Agreement for the recognition of calibration certificates

Glossary

DAE data acquisition electronics

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

Methods Applied and Interpretation of Parameters
¢ DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

*» Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

¢ The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

* DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

* Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

* Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

* AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

* Input Offset Measurement: Output voltage and statistical results over a large number of
zero voltage measurements,

» Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

* Input resistance: Typical value for information: DAE input resistance at the connector,
during intemal auto-zeroing and during measurement.

* Low Battery Alarm Voltage: Typical value for information. Below this voitage, a battery
alarm signal is generated.

» Power consumption: Typical value for information. Supply currents in various operating
modes.
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DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: 1LS8 = 6.1uV, full range =  -100...4+300 mV
Low Range: LS8 = 61nV, fullrange= -1...... +3mV
DASY measurement parameters: Auto Zero Time: 3 sec, Measuring time: 3 sec
Calibration Factors X Y z
High Range 403.853 + 0.02% (k=2) | 403.821 + 0.02% (k=2) | 404.118 + 0.02% (k=2)
Low Range 3.98694 + 1.50% (k=2) | 400837 + 1.50% (k=2) | 4.01308 % 1.50% (k=2)
Connector Angle
lComoctorAnghlobeusedinDASYsystem 2200°%x1° l
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Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity

High Range Reading (uV) Difference (uV) Error (%)
Channel X  +Input 200025.82 428 -0.00
Channel X + Input 20002.91 -0.52 -0.00
Channel X = Input -20003.80 1.84 -0.01
Channel Y + Input 200027 44 -2.49 -0.00
Channel Y + Input 20001.55 -1.73 -0.01
Channel Y = Input -20007.99 -2.19 0.01
Channel Z + Input 200026.66 -3.10 -0.00
Channel Z + Input 20001.28 219 -0.01
Channel Z = Input -20007.84 215 0.01
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2000.12 -0.08 -0.00
Channel X + Input 189.87 -0.36 018
Channel X - Input -199.81 -0.01 0.00
Channel Y + Input 2000.18 0.05 0.00
Channel Y + Input 198.19 -0.87 -0.44
Channel Y - Input -200.88 -0.95 047
Channel Z + Input 2000.30 0.29 0.01
Channel Z + Input 198.37 -1.62 -0.81
Channel Z = Input -202.03 -2.01 1.00
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 7.85 6.06
- 200 -5.16 -7.21
Channel Y 200 10.27 9.96
- 200 -12.58 -12.36
Channel Z 200 6.49 6.34
- 200 -10.05 -10.37
3. Channel separation
DASY measurement paramelers: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) [ Channel Y (uV) Channel Z (uV)
Channel X 200 - 1.02 -5.36
Channel Y 200 8.07 2.40
Channel Z 200 9.31 6.49
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 15838 15708
Channel Y 15863 15882
Channel Z 15888 17277

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input 10MQ
Average (uV) | min. Offset (uV) | max. Offset (uy) | S'- Deviation
(uv)
Channel X 005 -0.88 0.69 0.30
Channel Y 216 -2.85 -1.42 0.30
Channel Z -2.33 3.08 -1.38 0.31
6. Input Offset Current
Nominal Input cireuitry offset current on all channels: <25(A
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vec) <78
Supply (- Vee) -76
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vee) +0.01 +6 +14
Supply (- Vee) —0.01 -8 9
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