c c I s Report No: CCISE171000201

Test Laboratory: CCIS Date/Time: 10.31.2017 08:47:00
DUT: LTE mobile phone; Type: N5701L; Serial: 1#

Communication System: UID 0, LTE-Fdd(USA) 1RB QPSK (0); Frequency: 711 MHz; Duty
Cycle: 1:1

Medigym parameters used (interpolated): f =711 MHz; 6 = 0.871 S/m; &, = 42.317; p = 1000
kg/m

Phantom section: Left Section

DASY5 Configuration:

Probe: EX3DV4 - SN3924; ConvF(9.83, 9.83, 9.83); Calibrated: 06.27.2017;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1373; Calibrated: 02.09.2017

Phantom: SAM 5.0; Type: QD000P40CD; Serial: TP:1765

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

LTE Band 12 1RB(10MHz) Left Cheek/High Channel/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 1.104 VV/m; Power Drift = 0.18 dB

Peak SAR (extrapolated) = 0.0310 W/kg

SAR(1 g) =0.024 W/kg; SAR(10 g) = 0.018 W/kg

Maximum value of SAR (measured) = 0.0280 W/kg

LTE Band 12 1RB(10MHz) Left Cheek/High Channel/Area Scan (41x61x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.0291 W/kg

—(-2.08

-4.16

-b.24

-8.32

-10.40

0 dB = 0.0291 W/kg = -15.36 dBW/kg
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c c I s Report No: CCISE171000201

Test Laboratory: CCIS Date/Time: 10.23.2017 18:27:56
DUT: LTE mobile phone; Type: N5701L; Serial: 1#

Communication System: UID 0, LTE-FDD(USA) 20MHz 50%RB QPSK (0); Frequency:
1900 MHz; Duty Cycle: 1:1

Medium parameters used: f = 1900 MHz; ¢ = 1.419 S/m; & = 39.13; p = 1000 kg/m®
Phantom section: Left Section

DASY5 Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.98, 7.98, 7.98); Calibrated: 06.27.2017,
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1373; Calibrated: 02.09.2017

Phantom: SAM 5.0; Type: QD000P40CD; Serial: TP:1765

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

LTE Band 2 50%RB(20MHz) Left Cheek/High Channel/Area Scan (41x61x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.113 W/kg

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

Reference Value = 2.990 VV/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 0.112 W/kg

SAR(1 g) = 0.070 W/kg; SAR(10 g) = 0.044 W/kg

Maximum value of SAR (measured) = 0.0969 W/kg

—1-4.13

-8.26

-12.39

-16.52

-20.65

0 dB = 0.0969 W/kg = -10.14 dBW/kg
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c c I s Report No: CCISE171000201

Test Laboratory: CCIS Date/Time: 10.24.2017 09:16:05
DUT: LTE mobile phone; Type: N5701L; Serial: 1#

Communication System: UID 0, LTE-FDD(USA) 20MHz 50%RB QPSK (0); Frequency:
1732.5 MHz; Duty Cycle: 1:1

Medium parameters used (interpolated): f = 1732.5 MHz; 6 = 1.365 S/m; & = 40.651; p =
1000 kg/m?

Phantom section: Left Section

DASYS5 Configuration:

Probe: EX3DV4 - SN3924; ConvF(8.48, 8.48, 8.48); Calibrated: 06.27.2017;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1373; Calibrated: 02.09.2017

Phantom: SAM 5.0; Type: QD000P40CD; Serial: TP:1765

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

LTE Band 4 50%RB(20MHz) Left Cheek/Middle Channel/Area Scan

(41x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.0613 W/kg

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

Reference Value = 1.518 VV/m; Power Drift = 0.21 dB

Peak SAR (extrapolated) = 0.0550 W/kg

SAR(1 g) = 0.034 W/kg; SAR(10 g) = 0.021 W/kg

Maximum value of SAR (measured) = 0.0452 W/kg

—(-3.34

-b.68

-10.03

-13.37

-16.71

0 dB =0.0452 W/kg = -13.45 dBW/kg

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1710002
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, E-mail: info@ccis-ch.com Page 103 of 204



c c I s Report No: CCISE171000201

Test Laboratory: CCIS Date/Time: 10.21.2017 16:20:47
DUT: LTE mobile phone; Type: N5701L; Serial: 1#

Communication System: UID 0, LTE-FDD(USA) 20MHz 50%RB QPSK (0); Frequency:
2560 MHz; Duty Cycle: 1:1

Mediéjm parameters used (interpolated): f = 2560 MHz; ¢ = 1.951 S/m; &, = 38.723; p = 1000
kg/m

Phantom section: Left Section

DASYS5 Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.17, 7.17, 7.17); Calibrated: 06.27.2017;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1373; Calibrated: 02.09.2017

Phantom: SAM 5.0; Type: QD000P40CD; Serial: TP:1765

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

LTE Band 7 50%RB(20MHz) Left Cheek/Middle Channel/Area Scan

(41x61x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.0457 W/kg

LTE Band 7 50%RB(20MHz) Left Cheek/Middle Channel/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 0.576 VV/m; Power Drift =0.10 dB

Peak SAR (extrapolated) = 0.0760 W/kg

SAR(1 g) = 0.015 W/kg; SAR(10 g) = 0.00797 W/kg

Maximum value of SAR (measured) = 0.0250 W/kg

—(-4.00

-8.00

-12.00

-16.00

-20.00

0 dB =0.0250 W/kg = -16.02 dBW/kg
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c c I S Report No: CCISE171000201

Test Laboratory: CCIS Date/Time: 10.30.2017 10:52:54
DUT: LTE mobile phone; Type: N5701L; Serial: 1#

Communication System: UID 0, LTE-FDD (USA) 10MHz 50%RB QPSK (0); Frequency:
829 MHz; Duty Cycle: 1:1

MediéJm parameters used (interpolated): f = 829 MHz; ¢ = 0.891 S/m; & = 41.894; p = 1000
kg/m

Phantom section: Left Section

DASY5 Configuration:

Probe: EX3DV4 - SN3924; ConvF(9.54, 9.54, 9.54); Calibrated: 06.27.2017,
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1373; Calibrated: 02.09.2017

Phantom: SAM 5.0; Type: QD000P40CD; Serial: TP:1765

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

LTE Band 5 50%RB(10MHz) Left Cheek/Low Channel/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 1.735 VV/m; Power Drift = -0.19 dB

Peak SAR (extrapolated) = 0.0340 W/kg

SAR(1 g) = 0.026 W/kg; SAR(10 g) = 0.020 W/kg

Maximum value of SAR (measured) = 0.0303 W/kg

LTE Band 5 50%RB(10MHz) Left Cheek/Low Channel/Area Scan (41x61x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.0335 W/kg

—1-2.92

-2.04

-1.57

-10.09

-12.61

0 dB = 0.0335 W/kg = -14.75 dBW/kg
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c c I s Report No: CCISE171000201

Test Laboratory: CCIS Date/Time: 10.31.2017 09:49:23
DUT: LTE mobile phone; Type: N5701L; Serial: 1#

Communication System: UID 0, LTE-FDD (USA) 10MHz 50%RB QPSK (0); Frequency:
711 MHz; Duty Cycle: 1:1

Mediéjm parameters used (interpolated): f =711 MHz; 6 = 0.871 S/m; &, = 42.317; p = 1000
kg/m

Phantom section: Left Section

DASYS5 Configuration:

Probe: EX3DV4 - SN3924; ConvF(9.83, 9.83, 9.83); Calibrated: 06.27.2017;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1373; Calibrated: 02.09.2017

Phantom: SAM 5.0; Type: QD000P40CD; Serial: TP:1765

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

LTE Band 12 50%RB(10MHZz) Left Cheek/High Channel/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 1.788 VV/m; Power Drift = -0.17 dB

Peak SAR (extrapolated) = 0.0240 W/kg

SAR(1 g) = 0.018 W/kg; SAR(10 g) = 0.014 W/kg

Maximum value of SAR (measured) = 0.0213 W/kg

LTE Band 12 50%RB(10MHz) Left Cheek/High Channel/Area Scan

(41x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.0234 W/kg

—-2.19

-4.39

-6.58

-8. 78

-10.97

0 dB =0.0234 W/kg = -16.31 dBW/kg
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c c I s Report No: CCISE171000201

Test Laboratory: CCIS Date/Time: 10.21.2017 08:39:18
DUT: LTE mobile phone; Type: N5701L; Serial: 1#

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

Mediéjm parameters used (interpolated): f = 2437 MHz; o = 1.810 S/m; & = 39.502; p = 1000
kg/m

Phantom section: Right Section

DASY5 Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.41, 7.41, 7.41); Calibrated: 06.27.2017,
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1373; Calibrated: 02.09.2017

Phantom: SAM 5.0; Type: QD000P40CD; Serial: TP:1765

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

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

Reference Value = 11.29 VV/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 1.36 W/kg

SAR(1 g) = 0.485 W/kg; SAR(10 g) = 0.198 W/kg

Maximum value of SAR (measured) = 0.909 W/kg

WIFI Right Cheek/Middle Channel/Area Scan (41x61x1): Interpolated grid:

dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.903 W/kg

—1-7.06

-14.12

-21.18

-28.24

-35.30

0 dB = 0.903 W/kg = -0.44 dBW/kg
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c c | S Report No: CCISE171000201

Test Laboratory: CCIS Date/Time: 10.26.2017 17:45:04
DUT: LTE mobile phone; Type: N5701L; Serial: 1#

Communication System: UID 0, GSM (0); Frequency: 848.8 MHz; Duty Cycle: 1:8.30042
Mediéjm parameters used (interpolated): f = 848.8 MHz; ¢ = 1.009 S/m; & = 55.081; p = 1000
kg/m

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3924; ConvF(9.79, 9.79, 9.79); Calibrated: 06.27.2017,
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1373; Calibrated: 02.09.2017

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

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

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

Reference Value = 15.13 VV/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 0.369 W/kg

SAR(1 g) = 0.207 W/kg; SAR(10 g) = 0.116 W/kg

Maximum value of SAR (measured) = 0.297 W/kg

GSM 850 Body Back/High Channel/Area Scan (41x61x1): Interpolated grid:

dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.279 W/kg

-4.19

-8.39
-12.58
-16.78
-20.97
0 dB = 0.279 W/kg = -5.54 dBW/kg
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c c | s Report No: CCISE171000201

Test Laboratory: CCIS Date/Time: 10.28.2017 08:12:51
DUT: LTE mobile phone; Type: N5701L; Serial: 1#

Communication System: UID 0, GSM (0); Frequency: 1850.2 MHz; Duty Cycle: 1:8.30042
Medium parameters used: f = 1850.2 MHz; o = 1.511 S/m; & = 52.802; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.79, 7.79, 7.79); Calibrated: 06.27.2017,
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1373; Calibrated: 02.09.2017

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

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 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) = 0.233 W/kg

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

Reference Value = 8.919 VV/m; Power Drift =0.16 dB

Peak SAR (extrapolated) = 0.315 W/kg

SAR(1 g) = 0.156 W/kg; SAR(10 g) = 0.076 W/kg

Maximum value of SAR (measured) = 0.248 W/kg

—1-9.12

-10.24

-15.37

-20.49

-29.61

0 dB = 0.248 W/kg = -6.06 dBW/kg
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c c | s Report No: CCISE171000201

Test Laboratory: CCIS Date/Time: 10.26.2017 19:43:52
DUT: LTE mobile phone; Type: N5701L; Serial: 1#

Communication System: UID 0, UMTS-FDD(WCDMA) (0); Frequency: 846.6 MHz; Duty
Cycle: 1:1

Mediym parameters used (interpolated): f = 846.6 MHz; ¢ = 1.008 S/m; ¢, = 55.085; p = 1000
kg/m

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3924; ConvF(9.79, 9.79, 9.79); Calibrated: 06.27.2017,
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1373; Calibrated: 02.09.2017

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

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

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

Reference Value = 12.79 VV/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 0.250 W/kg

SAR(1 g) = 0.137 W/kg; SAR(10 g) = 0.078 W/kg

Maximum value of SAR (measured) = 0.196 W/kg

WCDMA 850 Body Back/High Channel/Area Scan (41x61x1): Interpolated grid:
dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.209 W/kg

—1-4.95

-9.10

-13.64

-18.19

-22.14

0 dB = 0.209 W/kg = -6.80 dBW/kg
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c c | s Report No: CCISE171000201

Test Laboratory: CCIS Date/Time: 10.28.2017 10:38:58
DUT: LTE mobile phone; Type: N5701L; Serial: 1#

Communication System: UID 0, UMTS-FDD(WCDMA) (0); Frequency: 1907.6 MHz; Duty
Cycle: 1:1

Medium parameters used: f = 1907.6 MHz; ¢ = 1.529 S/m; & = 52.512; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.79, 7.79, 7.79); Calibrated: 06.27.2017,
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1373; Calibrated: 02.09.2017

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

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

WCDMA 1900 Body Front/High Channel/Area Scan (41x61x1): Interpolated grid:
dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.466 W/kg

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

Reference Value = 11.43 VV/m; Power Drift = -0.40 dB

Peak SAR (extrapolated) = 0.567 W/kg

SAR(1 g) = 0.281 W/kg; SAR(10 g) = 0.135 W/kg

Maximum value of SAR (measured) = 0.404 W/kg

—-9.26

-10.51
-13.77
-21.02
-26.28
0 dB = 0.404 W/kg = -3.94 dBW/kg
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c c l S Report No: CCISE171000201

Test Laboratory: CCIS Date/Time: 10.28.2017 17:16:28
DUT: LTE mobile phone; Type: N5701L; Serial: 1#

Communication System: UID 0, LTE-Fdd(USA) 1RB QPSK (0); Frequency: 1900 MHz;
Duty Cycle: 1:1

Medium parameters used: f = 1900 MHz; o = 1.526 S/m; ¢, = 52.533; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.79, 7.79, 7.79); Calibrated: 06.27.2017,
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1373; Calibrated: 02.09.2017

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

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

LTE Band 2 1RB(20MHz) Body Back/High Channel/Area Scan (41x71x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.441 W/kg

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

Reference Value = 10.09 VV/m; Power Drift = 0.26 dB

Peak SAR (extrapolated) = 0.589 W/kg

SAR(1 g) =0.297 W/kg; SAR(10 g) = 0.144 W/kg
Maximum value of SAR (measured) = 0.475 W/kg

-6.21

-12.41

-18.62

-24.82

-31.03

0 dB = 0.475 W/kg = -3.23 dBW/kg
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c c l S Report No: CCISE171000201

Test Laboratory: CCIS Date/Time: 10.29.2017 08:23:11
DUT: LTE mobile phone; Type: N5701L; Serial: 1#

Communication System: UID 0, LTE-Fdd(USA) 1RB QPSK (0); Frequency: 1732.5 MHz;
Duty Cycle: 1:1

Medium parameters used (interpolated): f = 1732.5 MHz; 6 = 1.472 S/m; & = 53.651; p =
1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3924; ConvF(8.08, 8.08, 8.08); Calibrated: 06.27.2017,
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1373; Calibrated: 02.09.2017

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

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

LTE Band 4 1RB(20MHz) Body Back/Middle Channel/Area Scan (41x61x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.323 W/kg

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

Reference Value = 10.31 VV/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 0.358 W/kg

SAR(1 g) = 0.184 W/kg; SAR(10 g) = 0.097 W/kg
Maximum value of SAR (measured) = 0.280 W/kg

-4.51

-9.01

-13.52

-18.02

-22.93

0 dB = 0.280 W/kg = -5.53 dBW/kg
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c c | S Report No: CCISE171000201

Test Laboratory: CCIS Date/Time: 10.22.2017 08:39:50
DUT: LTE mobile phone; Type: N5701L; Serial: 1#

Communication System: UID 0, LTE-Fdd(USA) 1RB QPSK (0); Frequency: 2560 MHz;
Duty Cycle: 1:1

Mediéjm parameters used (interpolated): f = 2560 MHz; ¢ = 2.114 S/m; &, = 52.887; p = 1000
kg/m

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.22, 7.22, 7.22); Calibrated: 06.27.2017,
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1373; Calibrated: 02.09.2017

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

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

LTE Band 7 1RB(20MHz) Body Back/High Channel/Area Scan (41x71x1):
Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.285 W/kg

LTE Band 7 1RB(20MHz) Body Back/High Channel/Zoom Scan (5x5x7)/Cube
0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 5.330 VV/m; Power Drift = -0.15 dB

Peak SAR (extrapolated) = 0.331 W/kg

SAR(1 g) = 0.167 W/kg; SAR(10 g) = 0.084 W/kg
Maximum value of SAR (measured) = 0.268 W/kg

-5.66

-11.32

-16.99

-22.65

-28.31

0 dB = 0.268 W/kg = -5.72 dBW/kg

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1710002
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, E-mail: info@ccis-ch.com Page 114 of 204



c c I s Report No: CCISE171000201

Test Laboratory: CCIS Date/Time: 10.26.2017 08:10:46
DUT: LTE mobile phone; Type: N5701L; Serial: 1#

Communication System: UID 0, LTE-Fdd(USA) 1RB QPSK (0); Frequency: 844 MHz; Duty
Cycle: 1:1

Mediéjm parameters used (interpolated): f = 844 MHz; ¢ = 1.006 S/m; & = 55.096; p = 1000
kg/m

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3924; ConvF(9.79, 9.79, 9.79); Calibrated: 06.27.2017,
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1373; Calibrated: 02.09.2017

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

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

LTE Band 5 1RB(10MHz) Body Back/High Channel/Area Scan (41x61x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.218 W/kg

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

Reference Value = 12.46 VV/m; Power Drift = -0.28 dB

Peak SAR (extrapolated) = 0.245 W/kg

SAR(1 g) = 0.137 W/kg; SAR(10 g) = 0.077 W/kg

Maximum value of SAR (measured) = 0.192 W/kg

—1-4.00

-8.00

-12.00

-16.00

-20.00

0dB = 0.192 W/kg = -7.17 dBW/kg
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c c I s Report No: CCISE171000201

Test Laboratory: CCIS Date/Time: 10.27.2017 08:12:06
DUT: LTE mobile phone; Type: N5701L; Serial: 1#

Communication System: UID 0, LTE-Fdd(USA) 1RB QPSK (0); Frequency: 711 MHz; Duty
Cycle: 1:1

Mediéjm parameters used (interpolated): f = 711 MHz; 6 = 0.946 S/m; & = 55.755; p = 1000
kg/m

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3924; ConvF(10.06, 10.06, 10.06); Calibrated: 06.27.2017,;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1373; Calibrated: 02.09.2017

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

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

LTE Band 12 1RB(10MHz) Body Back/High Channel/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 9.925 VV/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 0.177 W/kg

SAR(1 g) = 0.093 W/kg; SAR(10 g) = 0.053 W/kg

Maximum value of SAR (measured) = 0.142 W/kg

LTE Band 12 1RB(10MHz) Body Back/High Channel/Area Scan (41x61x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.134 W/kg

—1-3.31

-b.61

-9.92

-13.22

-16.53

0 dB = 0.134 W/kg = -8.73 dBW/kg
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c c l S Report No: CCISE171000201

Test Laboratory: CCIS Date/Time: 10.28.2017 19:39:40
DUT: LTE mobile phone; Type: N5701L; Serial: 1#

Communication System: UID 0, LTE-FDD(USA) 20MHz 50%RB QPSK (0); Frequency:
1900 MHz; Duty Cycle: 1:1

Medium parameters used: f = 1900 MHz; o = 1.526 S/m; ¢, = 52.533; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.79, 7.79, 7.79); Calibrated: 06.27.2017,
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1373; Calibrated: 02.09.2017

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

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

LTE Band 2 50%RB(20MHz) Body Front/High Channel/Area Scan (41x61x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.400 W/kg

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

Reference Value = 10.18 VV/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 0.556 W/kg

SAR(1 g) =0.273 W/kg; SAR(10 g) = 0.131 W/kg
Maximum value of SAR (measured) = 0.441 W/kg

-5.04

-11.08

-16.62

-22.16

-27.10

0 dB = 0.441 W/kg = -3.56 dBW/kg
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c c l S Report No: CCISE171000201

Test Laboratory: CCIS Date/Time: 10.29.2017 10:06:56
DUT: LTE mobile phone; Type: N5701L; Serial: 1#

Communication System: UID 0, LTE-FDD(USA) 20MHz 50%RB QPSK (0); Frequency:
1732.5 MHz; Duty Cycle: 1:1

Medium parameters used (interpolated): f = 1732.5 MHz; 6 = 1.472 S/m; & = 53.651; p =
1000 kg/m®

Phantom section: Flat Section

DASYS5 Configuration:

Probe: EX3DV4 - SN3924; ConvF(8.08, 8.08, 8.08); Calibrated: 06.27.2017,
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1373; Calibrated: 02.09.2017

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

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

e o o o o

LTE Band 4 50%RB(20MHz) Body Front/Middle Channel/Area Scan

(41x71x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.306 W/kg

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

Reference Value = 8.690 VV/m; Power Drift = 0.39 dB

Peak SAR (extrapolated) = 0.375 W/kg

SAR(1 g) = 0.191 W/kg; SAR(10 g) = 0.096 W/kg
Maximum value of SAR (measured) = 0.295 W/kg

-2.01

-10.01

-15.02

-20.02

-25.03

0 dB = 0.295 W/kg = -5.30 dBW/kg
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c c | S Report No: CCISE171000201

Test Laboratory: CCIS Date/Time: 10.22.2017 10:42:37
DUT: LTE mobile phone; Type: N5701L; Serial: 1#

Communication System: UID 0, LTE-FDD(USA) 20MHz 50%RB QPSK (0); Frequency:
2560MHz; Duty Cycle: 1:1

Mediéjm parameters used (interpolated): f = 2560MHz; o = 2.114 S/m; ¢, = 52.887; p = 1000
kg/m

Phantom section: Flat Section

DASYS5 Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.22, 7.22, 7.22); Calibrated: 06.27.2017,
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1373; Calibrated: 02.09.2017

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

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

e o o o o

LTE Band 7 50%RB(20MHz) Body Back/Middle Channel/Area Scan

(41x71x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.254 W/kg

LTE Band 7 50%RB(20MHz) Body Back/Middle Channel/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 4.842 \VV/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 0.334 W/kg

SAR(1 g) =0.162 W/kg; SAR(10 g) = 0.078 W/kg
Maximum value of SAR (measured) = 0.256 W/kg

-8.73

-17.46

-26.19

-34.92

-43.65

0 dB = 0.256 W/kg = -5.92 dBW/kg
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c c I s Report No: CCISE171000201

Test Laboratory: CCIS Date/Time: 10.26.2017 10:35:13
DUT: LTE mobile phone; Type: N5701L; Serial: 1#

Communication System: UID 0, LTE-FDD (USA) 10MHz 50%RB QPSK (0); Frequency:
829 MHz; Duty Cycle: 1:1

Mediéjm parameters used (interpolated): f = 829 MHz; 6 = 0.991 S/m; & = 55.191; p = 1000
kg/m

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3924; ConvF(9.79, 9.79, 9.79); Calibrated: 06.27.2017,
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1373; Calibrated: 02.09.2017

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

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

LTE Band 5 50%RB(10MHz) Body Back/Low Channel/Area Scan (41x61x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.208 W/kg

LTE Band 5 50%RB(10MHz) Body Back/Low Channel/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 12.22 \VV/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 0.252 W/kg

SAR(1 g) = 0.140 W/kg; SAR(10 g) = 0.080 W/kg

Maximum value of SAR (measured) = 0.206 W/kg

—1-3.00

-6.00

-9.00

-12.00

-15.00

0 dB = 0.206 W/kg = -6.86 dBW/kg
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c c I s Report No: CCISE171000201

Test Laboratory: CCIS Date/Time: 10.27.2017 10:49:25
DUT: LTE mobile phone; Type: N5701L; Serial: 1#

Communication System: UID 0, LTE-FDD (USA) 10MHz 50%RB QPSK (0); Frequency:
711 MHz; Duty Cycle: 1:1

Medium parameters used (interpolated): f = 711 MHz; 6 = 0.946 S/m; & = 55.755; p = 1000
kg/m?

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3924; ConvF(10.06, 10.06, 10.06); Calibrated: 06.27.2017,;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1373; Calibrated: 02.09.2017

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

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

LTE Band 12 50%RB(10MHz) Body Back/High Channel/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 8.224 \VV/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 0.136 W/kg

SAR(1 g) = 0.071 W/kg; SAR(10 g) = 0.041 W/kg

Maximum value of SAR (measured) = 0.107 W/kg

LTE Band 12 50%RB(10MHz) Body Back/High Channel/Area Scan (41x61x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.0978 W/kg

—1-3.32

-b.64

-9.95

-13.27

-16.59

0 dB = 0.0978 W/kg = -10.10 dBW/kg
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c c | S Report No: CCISE171000201

Test Laboratory: CCIS Date/Time: 10.22.2017 19:06:01
DUT: LTE mobile phone; Type: N5701L; Serial: 1#

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

Mediym parameters used (interpolated): f = 2437 MHz; o = 1.942 S/m; &, = 52.488; p = 1000
kg/m

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.33, 7.33, 7.33); Calibrated: 06.27.2017,
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1373; Calibrated: 02.09.2017

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

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

WIFI Body Front/Middle Channel/Area Scan (41x61x1): Interpolated grid:
dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.126 W/kg

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

Reference Value = 4.365 VV/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 0.201 W/kg

SAR(1 g) = 0.091 W/kg; SAR(10 g) = 0.044 W/kg
Maximum value of SAR (measured) = 0.154 W/kg

-10.00

-20.00

-30.00

-40.00

-20.00

0 dB = 0.154 W/kg = -8.12 dBW/Kg
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c c | S Report No: CCISE171000201

Test Laboratory: CCIS Date/Time: 10.26.2017 18:14:17
DUT: LTE mobile phone; Type: N5701L; Serial: 1#

Communication System: UID 0, GPRS(4 Slots) (0); Frequency: 848.8 MHz; Duty Cycle:
1:1.99986

Mediym parameters used (interpolated): f = 848.8 MHz; ¢ = 1.009 S/m; ¢, = 55.081; p = 1000
kg/m

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3924; ConvF(9.79, 9.79, 9.79); Calibrated: 06.27.2017,
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1373; Calibrated: 02.09.2017

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

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

GPRS 850 4Slots Body Front/High Channel/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 24.66 VV/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 0.960 W/kg

SAR(1 g) = 0.514 W/kg; SAR(10 g) = 0.285 W/kg

Maximum value of SAR (measured) = 0.729 W/kg

GPRS 850 4Slots Body Front/High Channel/Area Scan (41x61x1): Interpolated
grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.775 W/kg

-4.08

-8.17

-12.25

-16.34

-20.42

0dB = 0.775 W/kg = -1.11 dBW/Kg
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c c | S Report No: CCISE171000201

Test Laboratory: CCIS Date/Time: 10.28.2017 09:45:14
DUT: LTE mobile phone; Type: N5701L; Serial: 1#

Communication System: UID 0, GPRS(4 Slots) (0); Frequency: 1850.2 MHz; Duty Cycle:
1:1.99986

Medium parameters used: f = 1850.2 MHz; ¢ = 1.511 S/m; & = 52.802; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.79, 7.79, 7.79); Calibrated: 06.27.2017,
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1373; Calibrated: 02.09.2017

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

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 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) = 0.430 W/kg

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

Reference Value = 16.97 VV/m; Power Drift = -0.40 dB

Peak SAR (extrapolated) = 0.679 W/kg

SAR(1 g) = 0.326 W/kg; SAR(10 g) = 0.151 W/kg

Maximum value of SAR (measured) = 0.515 W/kg

-5.98

-11.96

-17.94

-23.92

-29.90

0 dB = 0.515 W/kg = -2.88 dBW/kg
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c c | S Report No: CCISE171000201

Test Laboratory: CCIS Date/Time: 10.28.2017 11:08:50
DUT: LTE mobile phone; Type: N5701L; Serial: 1#

Communication System: UID 0, UMTS-FDD(WCDMA) (0); Frequency: 1907.6 MHz; Duty
Cycle: 1:1

Medium parameters used: f = 1907.6 MHz; o = 1.529 S/m; & = 52.512; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.79, 7.79, 7.79); Calibrated: 06.27.2017;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1373; Calibrated: 02.09.2017

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

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

WCDMA 1900 Body Bottom/High Channel/Area Scan (31x51x1): Interpolated
grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.590 W/kg

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

Reference Value = 22.85 VV/m; Power Drift = -0.22 dB

Peak SAR (extrapolated) = 1.09 W/kg

SAR(1 g) = 0.529 W/kg; SAR(10 g) = 0.243 W/kg
Maximum value of SAR (measured) = 0.827 W/kg

-5.23

-10.46

-15.69

-20.92

-26.15

0 dB = 0.827 W/kg = -0.82 dBW/kg
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Test Laboratory: CCIS Date/Time: 10.28.2017 18:23:21
DUT: LTE mobile phone; Type: N5701L; Serial: 1#

Communication System: UID 0, LTE-Fdd(USA) 1RB QPSK (0); Frequency: 1900 MHz;
Duty Cycle: 1:1

Medium parameters used: f = 1900 MHz; o = 1.526 S/m; ¢, = 52.533; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.79, 7.79, 7.79); Calibrated: 06.27.2017,
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1373; Calibrated: 02.09.2017

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

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 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) = 0.485 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 = 23.38 VV/m; Power Drift = -0.16 dB

Peak SAR (extrapolated) = 0.990 W/kg

SAR(1 g) =0.476 W/kg; SAR(10 g) = 0.219 W/kg
Maximum value of SAR (measured) = 0.746 W/kg

-5.23

-10.46

-15.70

-20.93

-26.16

0 dB = 0.746 W/kg = -1.27 dBW/Kg

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1710002
No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
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Test Laboratory: CCIS Date/Time: 10.29.2017 09:25:54
DUT: LTE mobile phone; Type: N5701L; Serial: 1#

Communication System: UID 0, LTE-Fdd(USA) 1RB QPSK (0); Frequency: 1732.5 MHz;
Duty Cycle: 1:1

Medium parameters used (interpolated): f = 1732.5 MHz; 6 = 1.472 S/m; & = 53.651; p =
1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3924; ConvF(8.08, 8.08, 8.08); Calibrated: 06.27.2017,
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1373; Calibrated: 02.09.2017

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

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

LTE Band 4 1RB(20MHz) Body Bottom/Middle Channel/Area Scan (31x51x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.305 W/kg

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

Reference Value = 17.59 VV/m; Power Drift = 0.24 dB

Peak SAR (extrapolated) = 0.569 W/kg

SAR(1 g) = 0.278 W/kg; SAR(10 g) = 0.131 W/kg

Maximum value of SAR (measured) = 0.392 W/kg

—1-9.39

-10. 78

-16.17

-21.56

-26.95

0 dB = 0.392 W/kg = -4.07 dBW/kg
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Test Laboratory: CCIS Date/Time: 10.28.2017 20:02:33
DUT: LTE mobile phone; Type: N5701L; Serial: 1#

Communication System: UID 0, LTE-FDD(USA) 20MHz 50%RB QPSK (0); Frequency:
1900 MHz; Duty Cycle: 1:1

Medium parameters used: f = 1900 MHz; ¢ = 1.526 S/m; & = 52.532; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.79, 7.79, 7.79); Calibrated: 06.27.2017,
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1373; Calibrated: 02.09.2017

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

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

LTE Band 2 50%RB(20MHz) Body Bottom/High Channel/Area Scan
(31x51x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.384 W/kg

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

Reference Value = 20.28 VV/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 0.754 W/kg

SAR(1 g) = 0.357 W/kg; SAR(10 g) = 0.163 W/kg

Maximum value of SAR (measured) = 0.554 W/kg

-5.81

-11.62
-17.44
-23.25
-29.06
0 dB = 0.554 W/kg = -2.56 dBW/kg
Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1710002

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
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Test Laboratory: CCIS Date/Time: 10.29.2017 11:31:56
DUT: LTE mobile phone; Type: N5701L; Serial: 1#

Communication System: UID 0, LTE-FDD(USA) 20MHz 50%RB QPSK (0); Frequency:
1732.5 MHz; Duty Cycle: 1:1

Medium parameters used (interpolated): f = 1732.5 MHz; 6 = 1.472 S/m; & = 53.651; p =
1000 kg/m®

Phantom section: Flat Section

DASYS5 Configuration:

Probe: EX3DV4 - SN3924; ConvF(8.08, 8.08, 8.08); Calibrated: 06.27.2017,
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1373; Calibrated: 02.09.2017

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

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

e o o o o

LTE Band 4 50%RB(20MHz) Body Bottom/Middle Channel/Area Scan

(31x51x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.316 W/kg

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

Reference Value = 17.59 VV/m; Power Drift = 0.28 dB

Peak SAR (extrapolated) = 0.578 W/kg

SAR(1 g) = 0.283 W/kg; SAR(10 g) = 0.133 W/kg
Maximum value of SAR (measured) = 0.396 W/kg

-2.01

-10.03

-15.04

-20.06

-25.07

0 dB = 0.396 W/kg = -4.02 dBW/kg
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Test Laboratory: CCIS Date/Time: 10.22.2017 20:19:01
DUT: LTE mobile phone; Type: N5701L; Serial: 1#

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

Medium parameters used (interpolated): f = 2437 MHz; 6 = 1.942 S/m; ¢, = 52.4888; p =
1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.33, 7.33, 7.33); Calibrated: 06.27.2017,
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1373; Calibrated: 02.09.2017

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

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

WIFI Body Top/Middle Channel/Area Scan (31x51x1): Interpolated grid: dx=1.200
mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.153 W/kg

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

Reference Value = 8.433 VV/m; Power Drift = 0.19 dB

Peak SAR (extrapolated) = 0.380 W/kg

SAR(1g) =0.174 W/kg; SAR(10 g) = 0.074 W/kg
Maximum value of SAR (measured) = 0.261 W/kg

-10.00

-20.00

-30.00

-40.00

-20.00

0 dB = 0.261 W/kg = -5.83 dBW/kg
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Appendix E: System Calibration Certificate
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Calibration information for E-field probes

. SNN\J /% PEAA
in Collsboration with SANL 7, :
TTL s b e a g Sk el
CALIBRATION LABORATORY = = CNA &‘
Z ,//-_\\\}‘ v CALIBRATION
Add: No.81 Xueyoan Road, Haidian Distoice, Beljing. 100191, China 'l/,,m\.\* CNAS L0570
lel: *Ba-10-6230M611-2218 Fax: +86-10.62304633-2209
E-mul: crtlieechinant com Hipu sy chinattlen
Client CCIS Certificate No: Z17-97078
CALIBRATION CERTIFICATE
Object EX3DV4 - SN.3924
Calibration Procedure(s)

FF-Z11-004-01
Calibration Procedures for Dosimetric E-field Probes

Calibration date June 27, 2017
This calibration Certificate documents the traceability to national standards, which realize the physical units of

measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the centificate

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

| Calibration Equipment used (M&TE critical for calibration)

Prnmary Standards D# Cﬁaerate(Cal‘i'brated t_ay.-(_:mﬂcale No.) Scheduled Calibration
Power Meter NRP2 | 101919 27-Jun-16 (CTTL, No.J16X04777) Jun-17
Power sensor NRP-Z81 101547 27-Jun-16 (CTTL, No.J16X04777) Jun-17
Power sensor NRP-Z81 101548 27-Jun-16 (CTTL, No.J16X04777) Jun-17
Reference10dBAttenuator = 18NSOW-10dB  13-Mar-18(CTTL,No.J16X01547) Mar-18
Reference20dBAttenuator = 1BNS0W-20dB  13-Mar-18(CTTL, No.J16X01548) Mar-18
Reference Probe EX3DV4 = SN 7433 26-Sep-16(SPEAGN0.EX3-7433_Sep16) Sep-17
DAE4 SN 549 13-Dec-16(SPEAG, No.DAE4-549_Dec16) Dec-17
Secondary Standards D# Ca! Date(Calibrated by, Certificate No.) Scheduled Calibrabon
SignalGeneratorMG3700A ‘, 6201052605 27-Jun-16 (CTTL, No.J16X04776) Jun-17
Network Analyzer ES071C | MY46110673 13-Jan-17 (CTTL, No.J17X00285) Jan -18
Name Function Signatyuse o
Calibrated by: Yu Zongying SAR Test Engineer et~

Reviewed by Lin Hao SAR Test Engineer 'ﬁt%
. e
Approved by Qi Dianyuan SAR Project Leader cs-a-é &/

Issued: June 28, 2017
| This calibration certificate shall not be reproduced except in full without written approval of the laboratory
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"Tﬁ/ In Cotiaboraton with

Add: No.S1 Xueyuan Rood, Haidian District, Beijing, 100191, China

Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2209
E-mnil: cobia chinatl.com Hitp‘www chinattl cn

Glossary:

TSL tissue simulating liquid

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

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

ABCD maodulation dependent linearization parameters

Polarization ® @ rotation around probe axis

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

=0 is normal to probe axis

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate (SAR) from
hand-held and body-mounted devices used next to the ear (frequency range of 300 MHz to 6 GHz)",
July 2016

c) IEC 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"

Methods Applied and Interpretation of Parameters:

» NORMx,yz: Assessed for E-field polarization 8=0 (fs800MHz in TEM-cell; f>1800MHz: waveguide)

NORMzx,y.z are only intermediate values, i.e., the uncertainties of NORMx,y.z does not effect the

£° -field uncertainty inside TSL (see below ConvF),

o NORM(f)x.y.z = NORMXx,y.z* frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2. The uncertainty of the
frequency response is included in the stated uncertainty of ConvF

e DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep
(no uncertainty required). DCP does not depend on frequency nor media.

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

o Axyz Bxyz Cxyz VRxyzAB,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 voltage across the diode.

o 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 >B00MHz. 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 to 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 validity from+50MHz to+100MHz.

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

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

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

SN: 3924

Calibrated: June 27, 2017
Calibrated for DASY/EASY Systems

{Note: non-compatible with DASY2 system!)
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Add: No. 51 Xueyuun Road, Haidian District, Beifing, 100191, China
Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2209
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DASY/EASY — Parameters of Probe: EX3DV4 — SN: 3924

Basic Calibration Parameters

_ Sensor X [ §ehsor Y Sensor Z Unc (k=2) 1
Norm(pVAVIim)*)* 0.51 | 0.42 0.68 +10.0% |
DCP(mV)* 101.0 | 100.9 | 99.9

Modulation Calibration Parameters

uID Communication A 8 c o VR Unc®
System Name | dB dBuV | dB mV (k=2)
0 cw X |00 [00 |10 [000 [1935 |:2.1%
'y oo oo 1.0 170.9
zZ (00 |00 |10 2293 ]

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).
9 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.
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DASY/EASY — Parameters of Probe: EX3DV4 — SN: 3924

Calibration Parameter Determined in Head Tissue Simulating Media

G
f [MHz]° P;:::':’;y; c°"‘:;2:;’?’ ConvF X | ConvF Y | ConvF Z | Alpha® D(::’;'; :’k:;:
750 41.9 0.89 9.83 9.83 983 | 030 | 080 [£121%
835 415 | 090 9.54 954 | 954 | 013 | 154 | +12.1%
900 415 | 097 9.50 9.50 950 | 016 | 139 |+12.1% |
| 1750 | 401 | 137 | 848 | 848 | 848 | 026 | 099 | +121%
1900 | 400 140 | 798 | 798 798 | 025 | 098 |+121%
2450 39.2 180 | 7.41 7.41 741 | 032 | 107 [+121%
2600 30 | 196 7.17 7.17 717 | 042 | 086 [+121%

e Frequency validity above 300 MHz of +100MHz only applies for DASY v4 4 and higher (Page 2), else it is restricted to
+50MHz. The uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated
frequency band. Frequency validity below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128
150 and 220 MHz respectively. Above 5 GHz frequency validity can be extended to + 110 MHz

F 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 o) is
restricted to +5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

S 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 3-6 GHz at any distance larger than half the probe tip diameter from the boundary.
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DASY/EASY — Parameters of Probe: EX3DV4 — SN: 3924

Calibration Parameter Determined in Body Tissue Simulating Media

. T G
f [MHz)° Pe::';::;y‘ | c°"1:7:‘)’f’ | ConvF X | ConvF Y | ConvF Z ' Alpha® D(:":; ::::’2?
750 555 | 096 | 1006 | 1006 | 1006 | 030 | 080 | £12.1%
| 835 §52 | 097 979 | 979 979 | 017 | 141 | +121% |
| 800 | 550 | 1.05 9.70 970 | 970 | 020 | 127 | +12.1%
| 1750 534 149 808 | 808 808 | 023 | 1.08 | +121%
| 1800 533 152 [ 779 7.79 779 | 017 | 129 [£121%
2450 527 1.95 733 | 733 | 733 | 031 | 1.26 | £121% |
| 2600 52.5 216 | 722 7.22 722 | 038 | 101 [=121%

© Frequency validity above 300 MHz of +100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to
+50MHz. The uncertainty is the RSS of ConvF uncentainty at calibration frequency and the uncertainty for the indicated
frequency band. Frequency validity below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128
150 and 220 MHz respectively. Above 5 GHz frequency validity can be extended to + 110 MHz.

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

€ Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation Is always less than £ 1% for frequencies below 3 GHz and below + 2% for the frequencies
between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: 7.4% (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: £1.2% (k=2)
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Dynamic Range f(SARcaq)
(TEM cell, f = 900 MHz)

10° 4
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F@-not compensated —#— compensated
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: | Pl i |
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-2 A I e e L R e e TN
107 10" 10" 0 10° 10'
| SAR[mW/cm’] ,
| —®— not compensated o compensated |
Uncertainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment
f=900 MHz, WGLS R9(H_convF)  f=1750 MHz, WGLS R22(H_convF)
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Deviation from Isotropy in Liquid

10

[+X.]
o8
04

02
0o
0.2
-04
086
0.8

.18

Z Axis

-10 080 060 V4 0N 0 020 040 060 OBO 110
Uncertainty of Spherical Isotropy Assessment: £3.2% (K=2)
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DASY/EASY — Parameters of Probe: EX3DV4 — SN: 3924

Other Probe Parameters

Recommended Measurement Distance from Surface

Sensor Arrangement Triangular 1 ‘
Connector l;lgle (°) 155.3 |
Mechanical Surface Detection Mode enabled ‘\
Optical Surface Detection Mode B disable :
_Probe Ovet;ll Lengthi : [ 337mm_‘
Probe Body Diameter | 10mm
Tip Length7 L 9mm
Tip Diameter l 2.5mm
Probe Ti; to Sensor X (Ealibration Point 1mm
| Probe Tip to Sensor Y Calibration Point 1mm
7Probe Tip to Sensor Z Calibration Point 1;\_1
7 1.4mm
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Certificate No:  Z17-97076

Chent ‘E‘s

| This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl). The measuraments and the uncertainties with canfidence probability are given on the following

Calibration Procedure(s)

| Object D750V3 - SN: 1118

FD-Z11-003-01
Calibration Procedurss for dipole validation kits

Calibration date: June 08, 2017

pages and are part of the certificate

All calibrations have been conducted iIn the closed [aboratory facility: environment temperature(22+3)C and |

humidity<70%

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID d Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 [ 101919 27-Jun-18 (CTTL, No.J16X04771) Jun-17
Power sensor NRP-Z91 101547 27-Jun-18 (CTTL, No.J18X04771) Jun-17
Reference Probe EX3DV4 | SN 3817 23-Jan-17{SPEAG N0.EX3-3817_Jan17) Jan-18
DAE4 SN 1331 19-Jan-17(CTTL-SPEAG N0.Z17-97015) Jan-18
Secondary Standards D# Cal Date(Calibrated by, Certificate No ) Scheduled Calibration

Signal Generator E4438C | MY428071430

13-Jan-17 (CTTL, No.J17X00288} Jan-18
Network Analyzer ES071C | MY461106873  13-Jan-17 (CTTL, No.J17X00285) Jan-18
Name Function Signature
Calibrated by: Zhao Jing SAR Test Enginaer . =,
Reviewed by: Lin Hao SAR Test Engineer
Approved by: Qi Dianyuan SAR Project Leader

Issued: June 10, 2017
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) |[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, "Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GH2)", July 20186

¢) |IEC 62209-2, “Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
JOMHz to 6GH2z)", March 2010

d) KDB865664, 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,

* 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
parailel 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.

e 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 result

The reported uncertainty of measurement Is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.
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Measurement Conditions
DASY systern configuration, as far as not given on page 1

DASY Version DASYS2 521001442
Extrapolation Advanced Extrapolation

Phantom Triple Flat Phantorn 5,1C

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz2 =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 mha/m
Measured Head TSL parameters (220+202)°C 421:8% 0,88 mha/m =6 %
Head TSL temperature change during test <10°C — -
SAR result with Head TSL

SAR averaged over 1 <’ (1 g) of Head TSL Condition

SAR measured 250 mW Input power 208mW /g

SAR for nominal Head TSL parameters normalized 1o 1W 8.31 mW /g £ 18.8 % (k»2)
SAR averaged over 10 ¢ (10 g) of Head TSL Condition

SAR measured 250 mW input power 137mWi/g

SAR for nominal Head TSL paramsters normalized to 1W 552 mW /g £ 18.7 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220'C 56.5 0.986 mho/m
Measured Body TSL parametors (220+02)°C 557 +6% 0.97 mho/m £ 6 %
Body TSL temperature change during test <10°C - -
SAR result with Body TSL

SAR averaged over 1 _cm’ (1g) of Body TSL Condition

SAR measured 250 mW input power 221mWig

SAR for nominal Body TSL parameters normakized 1o 1W B.76 mW /g £ 18.8 % (k=2)
SAR averaged over 10 cm' (10 g) of Body TSL Condition
SAR measured 250 mW input power 148mW /g
SAR for nominal Body TSL parameters normaiized to 1W 5.88 mW /g £18.7 % (k=2)

Certificate No: Z17-97076 Page 3of &
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 53.30- 4. 83j0

Return Loss - 24 9d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 48.50-8,11)Q

Retumn Loss - 23.9d8

General Antenna Parameters and Design

Electrical Delay (one diraction) 1.135ns

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 feading line is directly
connected to the second am of the dipole. The antenna is therefore shon-circuited for DC-signals. On some
of the dipales, 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: 06.08.2017

T'est Laboratory: CTTL, Beijing, China

DUT: Dipole 750 MHz: Type: D750V3; Serial: D750V3 - SN: 1118
Communication System: UID 0, CW; Frequency: 750 MHz; Duty Cyele: 1:1
Medium parameters used: = 750 MHz: o = 0,882 S/m; g, = 42.14; p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/NIEC/ANSI C63.19-2007)

DASYS Configuration

o Probe: EX3DV4 - SN3617; ConvF(10.05, 10.05, 10.05); Calibrated: 1/23/2017:

o Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sni1331; Calibrated: 1/19/2017

« Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1

o  Measurement SW: DASYS2, Version 532,10 (0): SEMCAD X Version 14.6,10
(7413)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Mcasurement grid: dx=3mm,
dy=5mm, dz=5mm

Reference Value = 56.45 V/m: Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.14 W/kg

SAR(1 g) = 2.06 W/kg: SAR(10 g) = 1.37 W/kg

Maximum value of SAR (measured) = 2.75 W/kg

dB
0

-2.00

-3.99

-5.99

-7.98

L

-9.98 |
0dB =275 W/kg = 4.39 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 06.08.2017

I'est Laboratory: CTTL., Beijing, China

DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1118
Communication System: UID 0, CW; Frequency: 750 MHz; Duty Cycle: 1:1
Medium parameters used: = 750 MHz; o = 0.972 S/m; & = §5.73; p = 1000 kg/m’
Phantom section: Center Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration

o Probe: EX3IDV4 - SN3617;: ConvF(9.8. 9.8, 9.8); Calibruted: 1/23/2017;

« Sensor-Surface: |.4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn1331; Calibrated: 1/1972017

» Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/]

« Measurement SW: DASYS52, Version 32.10 (0); SEMCAD X Version 14.6.10
(7413)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Mcasurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 54.05 V/m; Power Drift =-0.02 dB

Peak SAR (extrapolated) = 3.37 W/kg

SAR(I g) = 2.21 W/kg; SAR(10 g) = 1.48 W/kg

Maximum value of SAR (measured) = 2,95 Wikg

dB
0

-1.94

-3.88

5.81

215 |
JE -

963 |
0dB =295 W/kg =4.70 dBW/kg
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Impedance Measurement Plot for Body TSL
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Client CCIs Certificate No: Z16-97089
CALIBRATION CERTIFICATE
Object D835V2 - SN: 4d154
Calibration Procedure(s)

FD-Z11-2-003-01
Caiibration Proceduras for dipoie validation kits

Calibration date: Jun 16, 2016
This callbration Certficate documents the traceability to national standards, which realize the physical units of
measurements(Sl). 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%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101819 01-Jul-15 (CTTL, No.J15X04256) Jun-16
Power sensor NRP-Z91 101547 01-Jul-15 (CTTL, No.J15X04258) Jun-16
Reference Probe EX3DV4 | SN 7307 19-Feb-16(SPEAG No.EX3-7307_Feb18) Feb-17
DAE4 SN 771 02-Feb-16{CTTL-SPEAG No.Z16-87011) Feb-17
Secondary Standards 1D # Cal Date{Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430 01-Feb-16 (CTTL, No.J16X00893) Jan-17
Network Analyzer ES071C | MY46110873  26-Jan-16 (CTTL. No.J16X00884) Jan-17
Name Function Signature
Calibrated by: Zhao Jing SAR Test Engineer i{/
Reviewed by: Qi Dianyuan SAR Project Leader ; a S 62 : 5
Approved by: Lu Bingsong Deputy Director of the laboratory fl, Q‘uﬁ
Issued: Jun 17, 2015

This calibration certificate shall not be reproduced except in full without written approval of thet1aboratory j
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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 1528-2013, "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 300MHz to 3GHz)", February
2005

¢) IEC 62208-2, “Procedure to measure the Specific Absorption Rate (SAR) For wireless

communication devices used in close proximity to the human body (frequency range of
30MHz to 6GHz)", March 2010

d) KDB865664, 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.
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
Cormresponds to a coverage probability of approximately 95%.
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Measurement Conditions
DASY system configuration. as far as not given on page 1
DASY Version DASYS52 52.8.8.1258
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution ‘ dx, dy. dz =5 mm
Frequency 835 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were apphied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.90 mho/m
Measured Head TSL parameters (220+02)°C 41026% 0.89 mho/m £ 6 %
Head TSL temperature change during test <10°C - —_—
SAR result with Head TSL
SAR averaged over 1 cm (1 g) of Head TSL Condition
SAR measured 250 mW input power 230mW/g
SAR for nominal Head TSL parameters normalized to TW 9.24 mW /g £ 20.8 % (k=2)
SAR averaged over 10 ¢’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 150mW/g
SAR for nominal Head TSL parameters normalized to TW 6.02 mW ig £ 20.4 % (k=2)
Body TSL parameters
The following parameters and caiculations were applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.2 0.97 mho/m
Measured Body TSL parametors (220+£02)°C 554+8% 0.99 mho/m £+ 6 %
Body TSL temperature change during test <1.0°C —~ —
SAR result with Body TSL
SAR averaged over1 ¢m' (1 g) of Body TSL Condition ]
SAR measured 250 mW input power 243mWig
SAR for nominal Body TSL parameters normalized to 1W 9.57 mW /g £ 20.8 % (k=2)
SAR averaged over 10 ¢/’ (10 g) of Body TSL Condition
SAR measured 250 mW input power 169mWig
SAR for nominal Body TSL parameters normalized to 1W 6.36 mW /g £ 20.4 % (k=2)
Certificate No: Z16-97089 Page 3of 8
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 49.20-3.11)Q
Return Loss -29.8d8
Antenna Parameters with Body TSL
{ Impedance. transformed to feed point 46,60 2.33|0
I Retumn Loss - 27 4dB
General Antenna Parameters and Design
I Electrical Delay (one direction) l 1.508 ns

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

be measured

The dipale 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 Congditions” 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: 06.16,2016

Test Laboratory: CTTL. Beijing, China

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d154
Communication System: UID 0, CW; Frequency: 835 MHz: Duty Cycle: 1:1
Medium parameters used: f= 835 MHz: o = 0.891 S/m: ;= 40.97; p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

e  Probe: EX3DV4 - SN7307: ConvF(10,01, 10.01,10.01); Calibrated: 2/19/2016;

e Sensor-Surface: 2mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn771; Calibrated: 2016-02-02

« Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/]
e  Measurement SW: DASY32, Version 52.8 (8); SEMCAD X Version 14.6.10(7372)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5Smm.

dy=5mm, dz=5mm

Reference Value = 58.14V/m: Power Drift = 0,02 dB
Peak SAR (extrapolated) = 3.41 W/kg

SAR(1 g) = 2.3 W/kg: SAR(10 g) = 1.5 Wikg
Maximum value of SAR (measured) = 2.91 W/kg

dB
0

2.13

-4.25

-6.38

-8.50

|
10,63 |

0dB=2.91 W/kg =4.64 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
l'est Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d154

Date: 06.16.2016

Communication System: UID 0, CW: Frequency: 835 MHz: Duty Cycle: 1:1
Medium parameters used: f= 835 MHz; a =0.991 S/m; ¢, = 55.41; p = 1000 kg/m’

Phantom section: Center Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:

o Probe: EX3DV4 - SN7307; ConvF(9.83,9.83, 9.83); Calibrated: 2/19/2016;

o Sensor-Surface: 2Zmm (Mechanical Surface Detection)
o Electronics: DAE4 Sn771; Calibrated: 2016-02-02

o Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1
o Measurement SW: DASYS52, Version 52.8 (8); SEMCAD X Version 14.6,10 (7372)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,

dy=5mm, dz=Smm

Reference Value = 54.01 V/im; Power Drift = 0.01 dB
Peak SAR (extrapolated) = 3.53 W/kg

SAR(I g) = 2.43 W/kg: SAR(10 g) = 1.61 W/kg
Maximum value of SAR (measured) = 3.04 W/kg

-3.98

-5.96

-7.95

-9.94

0dB=3.04 W/kg = 4.83 dBW/kg
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Impedance Measurement Plot for Body TSL
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Dipole Impedance and Return Loss calibration Report

Object:
Calibration Date:

Calibration reference:

Calibrated By:

D835V2 - SN: 4d154
June 09, 2017

IEEE Std 1528:2013, IEC 62209-1:2006, FCC KDB 865664 D01

1

J ﬂ-nﬁ/—t W'?’l (Janet Wei, SAR project engineer)

_ "l g
Reviewed By: L Ll h
- (Bruce Zhang, Technical manager)
Environment of Test Site
Temperature: 21 ~23°C
Humidity: 50~60% RH
Atmospheric Pressure: 1011 mbar

Test Data

Measurement Plot for Head TSL In 2017

L]

Measurement Plot for Body TSL In 2017

O HIHE 18 .t ure 1T, M e 42 T4 of

‘ ¥
Comparison with Original report
ltems Caliggaetzg By Calibr?r:ezdoli,;/ cCis Deviation Limit
Impendence for Head TSL 49.190 -3.11jQ 51.46Q -4.26jQ 2.27Q -1.15)Q 50
Return Loss for Head TSL -29.79 -27.05 -9.2% +20%(No less than 20 dB)
Impendence for Body TSL 46.6Q-2.33 |Q 46.240-4.46 jQ -0.36Q-2.13 |Q 150
Return Loss for Body TSL -27.4dB -26.8dB -2.19% +20%(No less than 20 dB)

Result

Compliance

Shenzhen Zhongjian Nanfang Testing Co., Ltd.

Project No.: CCISE1710002

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

Ref : ACR.92.5.15.SATU.A

WALTEK SERVICES (SHENZHEN) CO., LTD

1/F., FUKANGTAI BUILDING, WEST BAIMA ROAD,
SONGGANG STREET
BAOAN DISTRICT, SHENZHEN GUANGDONG 518105,
CHINA
MVG COMOSAR REFERENCE DIPOLE
FREQUENCY: 1800 MHZ
SERIAL NO.: SN 09/15 DIP 1G800-360

Calibrated at MVG US
2105 Barrett Park Dr. - Kennesaw, GA 30144

%7~ [AccrEBiTeD)

03/16/2015

Summary:

This document presents the method and results from an accredited SAR reference dipole cahibration
performed 1n MVG USA using the COMOSAR test bench.  All calibration results are traceable to
nattonal metrology institutions

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1710002
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, E-mail: info@ccis-ch.com Page 160 of 204
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Name Function Date Signature
Prepared by : Jérdme LUC Product Manager (422013 I
Checked by : Jérome LUC Product Manager 422015 =
Approved by : Kim RUTKOWSKI Quality Manager 4272015 Kim IALEh AN

C'ustomer Name

Waltek Services

Dystrivdion;s (Shenzhen) Co., 14d
Tssue Date Moaodifications
A 4/2/2015 Initial release
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Ref: ACR.925.15SATUA
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the [EEE 1528, FCC KDBs and

CEIIEC 62209 standards for reference dipoles used for SAR measurement system validations and

the measurements that were performed to verify that the product complies with the fore mentioned

standards.
2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 1800 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SID18OG
Serial Number SN 09/15 DIP 1G800-360
Product Condition (new / used) New

A vearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

MVG's COMOSAR Validation Dipoles are built in accordance to the [EEE 1528, FCC KDBs and
CEIIEC 62209 standards. The product is designed for use with the COMOSAR test bench only.

Figure 1 - MVG COMQSAR Validation Dipole
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4  MEASUREMENT METHOD

The IEEE 1528. FCC KDBs and CEVIEC 62209 standards provide requirements for reference
dipoles used for system validation measurements. The following measurements were performed to
verify that the product complies with the fore mentioned standards.

4.1 RETURN LOSS REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a return loss of -20
dB or better.  The return loss measurement shall be performed against a liquid filled flar phantom,
with the phantom constucted as outlined in the fore mentioned standards.

42 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CELIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent,  The COMOSAR test bench employs a 2 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the requirements set forth fora 2
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

All uncertamties listed below represent an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2, traceable 1o the Intemationally Accepted Guides to
Measurement Uncertainty.

5.1  RETURN LOSS

The following uncertainties apply to the return loss measurement:

Frequency band Expanded Uncertainty on Return Loss
400-6000MHz (.1dB

5.2 DIMENSION MEASUREMENT

The following uncertaintics apply to the dimension measurements:

Length (mm) Expanded Uncertainty on Length
3-300 0.05 mm

The guidelines outlined in the IEEE 1528, FCC KDBs. CENELEC EN30361 and CEVIEC 62209
standards were followed 1o generate the measurement uncertainty for validation measurements.

Page: 5712

This docwman? sivall not be rapvodisced. exceps i il ov in part, withost the weirten approval of MVG.
The informarion contarmed frereir (1 1o by used only for the purpose for which it is swbwaitted and 15 not o
be refecsed in wihile or part withont seritien agpvoval of MG

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1710002
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, E-mail: info@ccis-ch.com Page 164 of 204



Report No: CCISE171000201

[

SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR.725.15SATU.A
Scan Volume Expanded Uncertainty

| 2 :'“,.‘ %%

l“ ‘:'_ 2“' "u

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

Froquency, Mz
700 1720 Y%0 1760 1780 1900 TR0 1840 1660 1850 1900 |

&0~

Frequmc\' (MHz) Returm Loss (dB) Requirement (dB) Impedance

1800 -31.91 =20 4850Q-2.01Q

6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Frequercy, MHz
| 700 1720 1740 1750 173 1600 16820 16540 1860 1660 1500

Frequency (MHz) Retumn Loss (dB) Requirement (dB) Impedance

1804 -22.95 -20 48.7 Q- 7.0
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6.3 MECHANICAL DIMENSIONS
Frequency M2z Lmm hmm dmm
required d quired ed quired d

200 420,041 % 250,021 % 6.3521 %,

450 290,041 % 166.7 41 % 6.35 21 %,

750 176,041 %. 100,021 % 6.3521 %

835 161041 % 89.8 21 %, 36 £1%,

300 149041 % 83341 %, 36£1%

1450 89.121%, 51721 % 36:1%

1500 80511 %, S0.0=1 %. 36:1%

1640 79021 % 45,721 %, 36£1%

1750 75221 %, 42921 %, 36:1%,

1800 T2021%, PASS 721 % PASS 36:1% PASS
1900 68021 %, 39521 % 36£1%,

1850 66.321%, 38521 % 36£1%

2000 64.521%, 37521 % 36£1%

2100 61021 %, 35721 % 1641 %

2300 55521 %, 32621 % 3621 %,

2450 51521 %, 30421 % 3621%,

2600 48521 %, 28821 % 361%,

3000 a1521%, 25021 %, 3621 %

3500 37.021 %, 26421 % 3621 %

3700 34.721 %, 26.4 21 %. 3621 %

7 VALIDATION MEASUREMENT

The IEEE Std. 1528, FCC KDBs and CEVIEC 62209 standards state that the system validation
measurements must be performed using a reference dipole meeting the fore mentioned return loss
and mechanical dimension requirements. The validation measurement must be performed against a
liquid filled flat phantom, with the phantom constructed as outlined in the fore mentioned standards.
Per the standards. the dipole shall be positioned below the bottom of the phantom, with the dipole
length centered and parallel to the longest dimension of the flat phantom, with the top surface of the
dipole at the described distance from the bottom surface of the phantom.

71
) "M"“'m"" Relative parmittivity (2) Conductivity (o) §/m
00 A5315% 087:5%
430 A3515% 0.87:5%
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750 11925% 089 25%
835 41525% 0.90 5%
200 41525% 0.9725%
1450 40,5 25 % 12025%
1500 404 £5% 12325%
1640 0.2 5% 13125%
1750 40.1 5% 13725%
1800 100 £5% PASS 14025% PASS
1500 40.0 25% 140:5%
1950 40.0 £5 % 14025%
2000 40.0 25 % 140£55%
2100 398:5% 149255%
2300 395£5% 16725%
2450 39.2:5% 1B0£5%
2600 39.0£5% 1.96 5%
3000 3B5s5% 240255%
3500 37985% 2.9125%

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IEEE Std. 1528 and CEIMEC 62209 standards state that the system validation measurements
should produce the SAR values shown below (for phantom thickness of 2 mm). within the
uncertainty for the system validation. All SAR values are normalized to 1 W forward power. In
bracket. the measured SAR is given with the used input power.

Software OPENSAR V4

Phantom SN 2008 SAM71

Probe SN 18/11 EPG122

Lagud Head Lxquid Values eps’ - 41.1 sigma - 1.39

Distance between dipole center and liquid

10.0 mm

Area scan rescfutson

d=Emm/dy=8mm

Zoon Scan Resolution dx~Emm/dy-8m/dz~Smm
Frequency 1800 MHz
[nput power 20 dBm
Liquid Temperature 21 9C
Lab Temperature 21 °C
Lab Humidity 45 %
"‘:::‘“ 1 & SAR (W/kg/W) 10 g SAR (W/kg/W)

300 285 194

450 A58 06

750 849 555
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR925155ATU.A

835 956 622

00 108 6.99

1450 29 16

1500 305 16.8

1640 34.2 184

1750 36.4 19.3

1800 g4 37,56 3.76) 201 20.22{2.02}
1300 397 205

1550 20.5 20,9

2000 411 211

2100 436 219

2300 487 233

2450 524 24

2600 55.3 246

3000 638 257

500 67.1 25

A

oy
ol
S0
~ | L:'ur -
“w - a( 30 =N
—_ 06 N
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Ty
7.3 BODY LIQUID MEASUREMENT
F"M"“m““' Relative permittivity (&) Conductivity {a] 5/m
reqguired v ed quired d
150 61915% 0.80 45 %
300 582 5% 0.9215%
450 56.745% 0.94 £5 %
750 55.515% .96 15 %
835 55.245% 0.9745%
900 55.045% 10545 %
915 S5015% 10625 %
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR 925 15.5ATU.A
1450 54.015% 1.30125%
1610 S3B15% 1.4025%
1800 53.345% PASS 15225% PASS
1900 53.315% 1.5225%
2000 53315% 1.5225%
2100 53215% 1.6225%
2450 S2.745% 1,95 £5%
2600 52545% 21625%
3000 520455 27325%
3500 51315% 33125%
5200 49.0210% 530+10%
S300 489:10% 542£10%
5400 3.7 210% 553210%
5500 486 210 % S65210%
5600 48.5210% 577 £10%
5800 482 £10% 6.00£10%

74
Software OPENSAR V4
Phantom SN 20008 SAM71
Probe SN 18/11 EPG122
Liquid Body Liquid Values: eps’ : 53 0 sigma - 1.52
Distance between dipole center and iguid 10.0 mm
Area scan resolution - Smm dy=8mm
Zoon Scan Resolution dx=8mm dy=EBm/dz=Smm
Frequency 1800 MHz
Input power 20 dBm
Liguid Temperature 21 °C
Lab Temperature 21 °C
Lab Humidity 45 %
o i 1 SAR (W/ke/ W) 10 SAR (W/ke/W)
measured measured
1800 3791(279) 20.62 (2.06)
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SAR REFERENCE DIPOLE CALIBRATION REPORT

Ref: ACR92.515SATUA

8 LIST OF EQUIPMENT

Equipment Summary Sheet

Faiment | Namae o o] (ot et Cbraion

SAM Phantom MVG SN-20/00-SAMT1 \gi?f'eg‘_’ No:cal :ﬁ;gf;gd No “cal

COMOSAR TestBench|  Version 3 NA :g"t‘:f;g" No cel ?g'gf;gd No . caf
Network Analyzer | Rhode & Scwarz SN100132 0202013 0212016
Callpers Carrera CALIFER-O1 122013 1212016
Refererce Probe MVG EPG122 SN 1811 1062014 10/2015
Muitimeter Keithiey 2000 1188656 1212013 122016
Signal Generator Agilent E4438C MY45070581 122013 1212016

o | s | _svon |Gty
Power Meter HP E4418A US38261498 1212013 1212016
Power Sensar HP ECP-E26A US37181460 1212013 122016

OvectoralCauplr | Noca 21620 | orase [Cravacrzed pror o haractrzed rir o
L’urr"n".;:’g:nzgf Control Company 11.661- 82012 812015
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Dipole Impedance and Return Loss calibration Report

Object: SID1800: SN 09/15 DIP 1G800-360
Calibration Date: March 15, 2017
Calibration reference: IEEE Std 1528:2013, IEC 62209-1:2006, FCC KDB 865664 D01
Calibrated By: T W \
Y 4 ﬂ-n@;t ’?’l (Janet Wei, SAR project engineer)
.-.-._. .-F I;ﬂ I;
Reviewed By: e e

. (Bruce Zhang, Technical manager)

Environment of Test Site

Temperature: 18 ~ 25°C

Humidity: 50~60% RH

Atmospheric Pressure: 1011 mbar
Test Data

Measurement Plot for Head TSL In 2016 (Mar 15,2016)
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Measurement Plot for Body TSL In 2016 (Mar 15,2016)
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Measurement Plot for Head TSL In 2017 (Mar 15,2017)
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Measurement Plot for Body TSL In 2017 (Mar 15,2017)
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Comparison with Original report

» TOF2 050 000 OO0 MMz

STARATH 0000 000 MH:

STOPZ 160 000 000 Mz

ltems Callbr?rt]ezdolig CCIs Callbr?r:ezdoli%/ CCIS Deviation Limit
Impendence for Head TSL 48.77Q-0.25)Q 51.70Q-1.12jQ 2.930-0.87 jQ 150
Return Loss for Head TSL -37.49dB -33.11dB -11.7% +20%(No less than 20 dB)
Impendence for Body TSL 47.99Q+7.54jQ 48.61Q+0.97jQ -0.620-6.57 jQ +5Q
Return Loss for Body TSL -25.85dB -25.79dB -0.23% +20%(No less than 20 dB)

Result
Compliance
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Add: No.$1 Xueyuan Road, Haidisn District, Beijing. 100191, China ?'///,%\\e‘ v CALIBRATION

Tel: 486-10-62304633-2079  Fax: +86-10-62304633-2504 KRR CNAS L0570
E-mail: cetl@chunant .com Hip: o www chinami cr
Client ccis Certificate No:  Z16-97090
CALIBRATION CERTIFICATE
Object D1900V2 - SN: 5d175
Calibration Procedure(s) FD-Z11-2 "
Calibration Procedures for dipole validation kits

Calibration date: Jun 15, 2016
This callbration 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%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101919 01-Jul-15 (CTTL, No.J15X04256) Jun-18
Power sensor NRP-Z91 | 101547 01-Jul-15 (CTTL, No.J15X04256) Jun-16
Reference Probe EX3DV4 | SN 7307 19-Feb-16(SPEAG No EX3-7307_Feb18) Feb-17
DAE4 SN 771 02-Feb-18({CTTL-SPEAG No.216-87011) Feb-17
Secondary Standards 1D # Cal Date{Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430 01-Feb-16 (CTTL, No.J16X00883) Jan-17
| Network Analyzer ES071C | MY46110673 26-Jan-16 (CTTL, No.J16X00884) Jan-17
Name Function Signature
Calibrated by Zhao Jing SAR Test Engineer
Reviewsd by Qi Dianyuan SAR Project Leader S W
Approved by: Lu Bingsong Deputy Director of the laboratory -fg qu
Issued. Jun 17, 2016

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

Certificate No: Z16-97090 Page | of 8
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Add; No,51 Xveyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633.2079 Fax: +86-10-62304633-25(4

F~mail; cttbdchimattl.com Hitp://www.chinattl cn
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 1528-2013, "|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 300MHz to 3GHz)", February
2005

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

d) KDB865664, 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.

* 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 caiculate 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%.

Certificate No: Z16-97090 Page 2 of' 8

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1710002
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, E-mail: info@ccis-cb.com Page 176 of 204



CCIS

Report No: CCISE171000201

77Tl s b.eagag

Add: No. 5t Xueyuan Road, Hatdisn Distract. Belging, 100191, China
Tel: +86-10-62304633-207% Fax: «86-10-62304633-2504
E-mail: enfa@chinattl com Hup:/www chinastlcn

Measurement Conditions
' DASY system configuration, as far as not given on page 1
DASY Version DASY52 52881258
| Extrapolation Advanced Extrapolation

Phantom Triple Flat Phantom 5 1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz £ 1 MMz

Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 400 1.40 mha/m
Measured Head TSL parameters (220+0.2)°C 403+6% 1.38 mha/m £ 8%
Head TSL temperature change during test <10°C — -

SAR result with Head TSL
SAR averaged over 1 cm' (1 g) of Head TSL Condition
SAR measured 250 mW input power 999 mW/g
SAR for nominal Head TSL parameters normalized to 1W 40.4 mW ig £ 20.8 % (k=2)
SAR averaged over 10 ¢’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 528mW /g
SAR for nominal Head TSL parameters normalized to 1W 21.3 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 533 1.562 mha/m
Measured Body TSL parameters (220+£02)°C 533:6% 1.54 mha/m £ 6 %
Body TSL temperature change during test <1.0°C e —--

SAR result with Body TSL
SAR averaged over1 ¢m1' (1 g) of Body TSL Condition
SAR measured 250 mW input powet 101 mW/g
SAR for nominal Body TSL parameters normalized to 1W 40.1 mW /g * 20.8 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Body TSL Condition
SAR measured 250 mW input power 53mW/g
SAR for nominal Body TSL parameters normalized to 1W 21.5mW /g + 20.4 % (k=2)

Certificate No: 216-97090
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point §3.20+ 5440

Retumn Loss - 24 3dB

Antenna Parameters with Body TSL

impedance, transformed to feed point 48.90+ 575/

Return Loss - 24608

General Antenna Parameters and Design

I Electrical Delay (one direction) 1.304 ns

be measured

affected by this change. The overall dipole length is still according to the Standard

connections near the feedpoint may be damaged.

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

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

No excessive force must be applied to the dipole arms. because they might bend or the soldered

Additional EUT Data
[ Manufactured by SPEAG
Certificate No: Z16-97090 Page 4 of 8
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DASYS Validation Report for Head TSL Date: 06,15.2016

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d175
Communication System: UID 0. CW: Frequency: 1900 MHz; Duty Cycle: 1:1
Medium parameters used: = 1900 MHz: o = 1.381 S/m: &r = 40.33; p = 1000 kg/m3
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS3 Configuration:

* Probe: EX3DV4 - SN7307; ConvF(8.1, 8.1, 8.1); Calibrated: 2/19/2016;

¢ Sensor-Surface: 2mm (Mechanical Surface Detection)

¢ Electronics: DAE4 Sn771; Calibrated: 2/2/2016

¢ Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1

*  Measurement SW: DASYS2, Version 52.8 (8): SEMCAD X Version 14.6.10(7372)
System Performance Check/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 103.5V/m: Power Drift = 0.00 dB
Peak SAR (extrapolated) = 18.0W/kg

SAR(1 g) = 9.99 W/kg: SAR(10 g) = 5.28 W/kg
Maximum value of SAR (measured) = 14.1 W/kg

dB —— s
0

-3.41
-6.82
-10.24

-13.65

-17.06

0dB=14.1 W/kg = 11.49 dBW/kg

Certificate No: Z16-97090 Page 5 of 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 06.152016

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 1900 MHz: Type: D1900V2; Serial: D1900V2 - SN: 54175
Communication System: UID 0, CW; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium parameters used: f= 1900 MHz; o = 1,537 §/m; ¢, = 33.34; p = 1000 kg/m’
Phantom section: Center Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

e Probe: EX3DV4 - SN7307; ConvF(7.67, 7.67, 7.67); Calibrated: 2/19/2016;

« Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn771; Calibrated: 2/2/2016

o Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1

o  Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7372)

System Performance Check/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=3mm, dz=5mm

Reference Value = 96.11 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 17.8 W/kg

SAR(1 g) = 10.1 W/kg; SAR(10 g) = 5.39 W/kg

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

%

0dB =143 W/kg = 11.55 dBW/kg

323

-6.47

-9.70

-12.94

-16.17
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Impedance Measurement Plot for Body TSL
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Dipole Impedance and Return Loss calibration Report
D1900V2 - SN: 5d175

Object:
Calibration Date:

Calibration reference:

Calibrated By:

June 09, 2017

IEEE Std 1528:2013, IEC 62209-1:2006, FCC KDB 865664 D01

—

4 ﬂ.HE/'t W’?/l (Janet Wei, SAR project engineer)

Reviewed By: »';»*.z-ux..;.-f-':}t'gﬁ’if
- (Bruce Zhang, Technical manager)
Environment of Test Site
Temperature: 18 ~ 25°C
Humidity: 50~60% RH
Atmospheric Pressure: 1011 mbar

Test Data

Measurement Plot for Head TSL In 2017

v

Comparison with Original report

Calibrated By CCIS

Items Calibrated By Speag In 2017 Deviation Limit
Impendence for Head TSL 53.17Q+5.44 jQ 51.360Q+7.68 jQ -1.810+2.2jQ 150
Return Loss for Head TSL -24.3dB -22.3dB -8.2% +20%(No less than 20 dB)
Impendence for Body TSL 48.890+5.75 jQ 47.470+4.24 jQ -1.420-1.5jQ 50
Return Loss for Body TSL -24.6dB -26.4dB 7.3% +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, E-mail: info@ccis-cb.com
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Client CCIs Certificate No: Z16-97091
( ~
CALIBRATION CERTIFICATE
Object D2450V2 - SN: 910

Calibration Procedure(s) FD-Z11-2-003-01

Calibration Procedures for dipole validation kits
Calibration date: Jun 15, 2016
This calibration Certificate documents the traceability to national standards, which realize the physical units of

measurements(Sl). 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%

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101919 01-Jul-15 (CTTL, No.J15X04256) Jun-16
Power sensor NRP-Z81 | 101547 01-Jul-15 (CTTL, No.J15X04256) Jun-16
Reference Probe EX3DV4 | SN 7307 19-Feb-16(SPEAG No.EX3-7307_Feb16) Feb-17
DAE4 SN 771 02-Feb-16(CTTL-SPEAG No0.Z16-97011) Feb-17
Secondary Standards D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY498071430 01-Feb-16 (CTTL, No.J16X00893) Jan-17
Network Analyzer ES071C | MY46110673 26-Jan-16 (CTTL, No.J16X00894) Jan-17

Name Function Signature

Callorated by: Zhao Jing SAR Test Engineer 4{] -

Reviewed by: Qi Dianyuan SAR Project Leader ——g A S

Approved by: Lu Bingsong Deputy Director of the laboratory — MLFZ

(
Issued: Jun 17, 2016
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z16-97091 Page 1 of 8

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1710002
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, E-mail: info@ccis-cb.com Page 184 of 204



c c l s Report No: CCISE171000201

ﬁ In Collaboration with
= S p e a g
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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 1528-2013, “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 300MHz to 3GHz)", February
2005

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

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

Additional Documentation:
e) 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 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.

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%.

Certificate No: Z16-97091 Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS52 52.8.8.1258
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5 mm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mho/m
Measured Head TSL parameters (220+£02)°C 390+6% 1.77 mho/m £ 6 %
Head TSL temperature change during test <1.0°C e -
SAR result with Head TSL
SAR averaged over1 ¢/ (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.0mW /g
SAR for nominal Head TSL parameters normalized to 1W 52.4 mW /g £ 20.8 % (k=2)
SAR averaged over 10 ¢m " (10 g) of Head TSL Condition
SAR measured 250 mW input power 6.06 MW /g
SAR for nominal Head TSL parameters normalized to 1W 243 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 52.7 1.95 mho/m
Measured Body TSL parameters (220+0.2)°C 529+6% 1.97 mho/m +6 %
Body TSL temperature change during test <1.0°C - -
SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.0mW/g
SAR for nominal Body TSL parameters normalized to 1W 51.8 mW /g £ 20.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL Condition
SAR measured 250 mW input power 618mW/g
SAR for nominal Body TSL parameters normalized to 1W 24.7 mW /g £ 20.4 % (k=2)
Certificate No: Z16-97091 Page 3 of 8
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Appendix

Antenna Parameters with Head TSL

T7T7 s b oa g

Add: No.51 Xueyuan Road, Haidiar District, Beijing, 100191, China

Impedance. transformed to feed point 54 60+ 2770

Return Loss - 25.8d8
Antenna Parameters with Body TSL

Impedance, transformed to feed point 50.70+ 4280

Retumn Loss -27.3dB
General Antenna Parameters and Design

Electrical Delay (one diraction) ] 1.263 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 feadpoint may be damaged.

Additional EUT Data
[ Manufactured by [ SPEAG
Certificate No: Z16-97091 Page 4 of 8
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DASYS Validation Report for Head TSL Date: 06.15.2016

Test Laboratory: CTTL, Beijing. China

DUT: Dipole 2450 MHz: Type: D2450V2; Serial: D2450V2 - SN: 910
Communication System: UID 0, CW: Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: = 2450 MHz; 0 = 1.767 Sim; er = 39.01; p = 1000 kg/m3
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

« Probe: EX3DV4 - SN7307; ConvF(7.36, 7.36, 7.36): Calibrated: 2/19/2016:

«  Sensor-Surface: 2mm (Mechanical Surface Detection)

« Flectronics: DAE4 Sn771; Calibrated: 2/2/2016

« Phantom: Triple Flat Phantom 5.1C: Type: QD 000 P51 CA; Serial: 116171

e Measurement SW: DASYS52, Version 52.8 (8): SEMCAD X Version 14.6.10(7372)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5Smm,
dy=5mm, dz=5mm

Reference Value = 106.5 V/m; Power Drift = 0.02 dB

Pcak SAR (extrapolated) = 26.7 Wikg

SAR(1 g) = 13 W/kg: SAR(10 g) = 6.06 W/kg

Maximum value of SAR (measured) = 19.7 Wikg

dB8
0

-4.45
-8.90 ‘
13.36

-17.81

-22.26

| W—

0dB=19.7 W/kg = 12.94 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 06.15.2016

Test Laboratory: CTTL. Beijing, China

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 910
Communication System: UID 0. CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: = 2450 MHz; o = 1.972 S/m: g, = 32.92; p= 1000 kg/m’
Phantom section: Center Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS35 Configuration:

« Probe: EX3DV4 - SN7307; ConvF(7.22, 7.22, 7.22); Calibrated: 2/19/2016;

« Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn771: Calibrated: 2/2/2016

« Phantom: Triple Flat Phantom 5.1C: Type: QD 000 P51 CA: Serial: 1161/1

e  Measurement SW: DASY32, Version 52.8 (8): SEMCAD X Version 14.6.10(7372)
Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 98,89 V/m; Power Drift = 0.03 dB
Peak SAR (extrapolated) = 25.6 W/kg

SAR(1 g) = 13 Wikg; SAR(10 g) = 6.18 W/kg
Maximum value of SAR (measured) = 19.3 Wikg

d8
0

-4.22
-8.44
-12.65

-16.87

S
-21.09 | — !

0dB = 19.3 W/kg = 12.86 dBW/kg
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Impedance Measurement Plot for Body TSL
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Dipole Impedance and Return Loss calibration Report
D2450V2 - SN: 910

Object:
Calibration Date:

Calibration reference

Calibrated By:

Reviewed By:

June 09, 2017

: IEEE Std 1528:2013, IEC 62209-1:2006, FCC KDB 865664 D01

—

J

T
e m Ll
T e

st

Jﬂ'n@—t W’?/l (Janet Wei, SAR project engineer)

! (Bruce Zhang, Technical manager)

Environment of Test Site
Temperature: 18 ~ 25°C
Humidity: 50~60% RH
Atmospheric Pressure: 1011 mbar

Test Data
Measurement Plot

for Head TSL In 2017

Measurement Plot for Body TSL In 2017

! !
Foon sl o oon vt
! ¥
Comparison with Original report
Items Calibrated By Speag Callbr?rt]ezdoi’;%/ CCIS Deviation Limit
Impendence for Head TSL 54.580+2.8jQ 56.0Q+0.17jQ 1.420-2.63 jQ 150
Return Loss for Head TSL -25.8dB -24.9dB -3.5% +20%(No less than 20 dB)
Impendence for Body TSL 50.67Q+4.28jQ 49.630Q+2.46jQ -1.040-1.82 jQ 50
Return Loss for Body TSL -27.3dB -25.6dB 6.2% +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

Project No.: CCISE1710002

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366, E-mail: info@ccis-cb.com
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, B004 Zurieh, Switzerland

Accredited by the Swiss Accreditation Service (SAS)

S,

S
C
S

Schwelzerischer Kalibrierdienst
Service sulase d'dalonnage
Servizio svizzero di taratura
Swiss Callbration Service

Accreditation No.: SCS 0108

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

Client CCIS-CN (Auden)

Certificate No: D2600V2-1114_Sep15

CALIBRATION CERTIFICATE

Calibration procedurals) QA CAL-05.v9

Calibration Equigement used (MATE critical for calibration)

Otpect D2600V2 - SN: 1114

Calibration procedure for dipole validation kits above 700 MHz

Calibration dute: September 21, 2015

This calibration certdicate documents the traceabllity to national standards, which rankze the physical units of measuraments (S1),
The measurements and the uncartainties with confidence peabatdity are given on the lollowing pages and are part of the cedificate,

All calibrations have been conducted i the closed |aboratory faciity: environment temperature (22 + 3)°C and humsdity < 70%,

Primary Standards 0 ¢ Cal Date (Centiticate No. ) Scheduled Calibration
Power mater EPM-4424 GB37480704 07-0¢ct-14 {No. 217-02020} Oct35
Power sansor HP 84814 US37202783 07-Oct-14 (No. 217-02020) Oct-15
Power sensor HP B481A MY41082317 07-0ct-14 (No. 217-02021) Oct-15
Relerence 20 4B Altenuator SN: 5058 (20k) O1-Apr-15 (No. 217-02131) Mar-18
Type-N mismatch combnation SN: 5047.2 / 06327 O1-Apr-15 (No. 217-02134) Mar-16
Reterence Probe EX3DV4 SN 7349 30-Dac-14 (No. EX3-7348_Dectd) Dec-15
DAE4 SN: 601 17-Aug-15 (No, DAE4-801_Aug15) Aug-16
Secondary Standands |1D# Check Date (In house) Scheduled Chack
AF penerator RAS SMT-06 100672 158-Jun-15 (in bouse check Jun-15) In house ohaeck: Jun-18
Network Anatyzer HP B753E USITIE0005 54206 18-0ct-01 (In house check Oct-14) In house check: Oct-15
Narme Function Signature
Calibrated by: Michaol Webar Laboratory Technician /q “!
.
Approvad by: Katla Pokovic Technical Marager 7~ 7

| This ggljtgga_!lgﬂ pg(ugl_t.::i{eﬁsnall not ba reproducad wxceol in ull withoul writtén approval of the laboratory
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Calibration Laboratory of SO, §  Schweizerischer Kelibrierdienst

Schmid & Partner igﬁ\ﬁﬁ G Service suisse détslonnage
Engineering AG T Servizio svizzoro di teratura

Zeughausstrasse 43, 8004 Zurich, Switzerland "/,,,_/‘rT\?.\“\“ S Swiss Calibeation Service

Accredited by the Swiss Accredsation Service (SAS) Accreditation No.: SCS 0108

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

Multhiateral Ag for the rocognition of calibration certificates

Glossary:

TSL lissue 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, “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) |EC 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) IEC 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:

o 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.

s 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.

e 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 unceriainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions

DASY system configuration. as far as not given on page 1.
DASY Version DASYS V52.8.8
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 calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 38.0 1.96 mho/m
Measured Head TSL parameters {220+02)°C 386 +6% 204 mho/m 6 %
Head TSL temperature change during test <0.5°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 to 1W 56.9 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm?® (10 g) of Head TSL condition
SAR measured 250 mW input pawer 6.41 Wikg
SAR for nominal Head TSL parameters normalized to 1W 254 W/kg = 16.5 % (k=2)
Body TSL parameters
The foliowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 525 2.16 mho/m
Measured Body TSL parameters {22.0+02)°C 528x+6% 219 mho/m =8 %
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 powert 13.7 W/kg
SAR for nominal Body TSL parameters normalized to 1W 54.5 W/kg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 250 mW input power B.12 W/kg
SAH tor nomenal Body TSL parameters normalized to 1W 24.4 Wikg = 16.5 % (k=2)
Certificate No: D2600V2-1114_Sep15 Page 3of8
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 438 Q-7.02
Heturn Loss -231d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4570 -50Q

Return Loss -23.3d8

General Antenna Parameters and Design

Elactrical Delay (one direction) I 1.154 ns

Aiter long tarm use with 100W radiated power, only a siight warming of the dipole near the feedpaint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feading line is diractly connected o the
second arm of the dipols. The antenna is therefore short-circuited for DC-signals. On soms of the dipoles, small end caps
are added 1o the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions® paragragh, 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 tha dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data
Manufactured by SPEAG
Manufactured on Septamber 10, 2015
Certificate No: D2600V2-1114_Sep15 Page 4 ol 8
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DASYS5 Validation Report for Head TSL

Date: 21.09.2015
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1114

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

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

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.4, 7.4, 7.4); Calibrated: 30.12.2014;
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 17.08.2015
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA: Serial: 1001

« DASYS52 52.8.8(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=5mm, dy=Smm, dz=5mm

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

Peak SAR (extrapolated) = 30.9 W/kg

SAR(1 g) = 14.5 W/kg: SAR(10 g) = 6.41 W/kg

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

dB

I u
-5.20

||

-10.40

-15.60

-20.80

-26.00

0 dB = 24.7 W/kg = 13.93 dBW/kg
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Impedance Measurement Plot for Head TSL

21 Sep 2015
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DASYS5 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: f = 2600 MHz; o = 2.19 S/m; g = 52.8; p = 1000 kg/m?
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.52, 7.52, 7.52); Calibrated: 30.12.2014;
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 17.08.2015
«  Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA: Serial: 1002

« DASYS2 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

d8

-5.20

-10.40
-15.60
-20.80

-26.00

0dB =230 W/kg = 13.62 dBW/kg
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Impedance Measurement Plot for Body TSL

17 Sep 2019 14:04:13
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Dipole Impedance and Return Loss calibration Report
D2600V2 - SN: 1116

Object:

Calibration Date:

Calibration reference:

Calibrated By:

Reviewed BYy:

September 18, 2016

D01

—r

. ¥k
e T T Ll
¢ =

Environment of Test Site

w7 -'-",;-EM;

IEEE Std 1528:2013, IEC 62209-1:2016, FCC KDB 865664

J f;ln@'t* W‘?" (Janet Wei, SAR project engineer)

. (Bruce Zhang, Technical manager)

Temperature: 18 ~ 25°C
Humidity: 50~60% RH
Atmospheric Pressure: 1011 mbar

Test Data

Measurement Plot for Head TSL In 2015

Measurement Plot for Body TSL In 2015

N — ] -3 = = :qu.\_. qﬁjcf':“
L TE — /r
/ /
‘. /_r [
/ N
Comparison with Original report
Items Calibrated By Speag Calibrated By CCIS Deviation Limit
In 2016

Impendence for Head TSL 49.8Q-7.0jQ 49.80-5.1jQ 0.00-1.9jQ 150
Return Loss for Head TSL -23.1dB -24.0dB 3.9% +20%(No less than 20 dB)
Impendence for Body TSL 45.70-5.0jQ 48.60-5.8jQ -2.90+0.3 jQ 50
Return Loss for Body TSL -23.3dB -24.1dB 3.4% +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
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Client ccls Certificate No: Z17-97019

CALIBRATION CERTIFICATE

Object DAE4 - SN: 1373

Calibration Procedure(s) FD-211-002-01
Calibration Procedure for the Data Acquisition Electronics
(DAEX)

Calibration date: February 08, 2017

This calibration Certificate documents the traceability to national standards, which realize the physical units of |
measurements(Sl). 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)T and

humidity<70%,
Calibration Equipment used (MATE critical for calibration)
Primary Standards | ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Process Calibrator 753 | 1971018 27-June-16 (CTTL, No:J16X04778) June-17
Name Function Signature
Calibrated by Yu Zangying SAR Test Engineer
- !

Reviewed by Qi Dianyuan SAR Project Leader M\/
Approved by: Lu Bingsong Deputy Director of the laboratory [&-@(Mﬁ

Issued”February 10, 2017

| This calibration certificate shall not be reproduced except in full without written approval of the laboratory,
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= TTL s_umlL.q_

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China

Tel: +86-10-62304633-2218 Fax: +86-10-623(4633-2209
E-mall: cttl@chinatil com Hutp//www.chinattl.cn
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 report provide only calibration results for DAE, it does not contain other
performance test results.
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In Collsborsuon with

=777 s p e a g

Add: No.51 Xueyuan Road, Haidian District, Bedjing. 100191, China
Tel: +86-10-62304633-2218 Fax: *86-10-62304633-2209
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DC Voltage Measurement
AJD - Converter Resolution nominal

High Range 1LSB = eV, full range = =100 +300 mV
Low Range: 1L.SB = 81nV, full range = ... 43mV
DASY measurement parameters: Auto Zerc Time: 3 sec. Measuning time: 3 sec
Calibration Factors X Y Z
High Range 403.884 = 0.15% (k=2) | 403.848 + 0.15% (k=2) | 404.143 + 0.15% (k=2)
Low Range 398683 =0.7% (k=2) | 4.00771+0.7% (k=2) | 4.01106 + 0.7% (k=2)
Connector Angle
|
Connector Angle to be used in DASY system 2200 +1°
Certificate No: Z17-97019 Page 3 of 3
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