Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2019.04.30

79 WCDMA II_RMC 12.2Kbps_Back 0mm_Ch9400

Communication System: UID 0, UMTS (0); Frequency: 1880 MHz;Duty Cycle: 1:1

Medium: MSL_1900 190430 Medium parameters used: f= 1880 MHz; 6 = 1.541 S/m; g, = 55.33; p
= 1000 kg/m’

Ambient Temperature : 23.8 C; Liquid Temperature : 22.8 C

DASYS Configuration:

- Probe: ES3DV3 - SN3191; ConvF(4.94, 4.94, 4.94); Calibrated: 2019.01.29;

- Sensor-Surface: 3mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn715; Calibrated: 2019.01.23

- Phantom: SAM (Front) with CRP v5.0; Type: QD000P40CD; Serial: TP:1795

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

Ch9400/Area Scan (71x121x1): Interpolated grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 5.21 W/kg

Ch9400/Z.oom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 1.770 V/m; Power Drift = 0.14 dB

Peak SAR (extrapolated) = 11.5 W/kg

SAR(1 g) = 4.7 W/kg; SAR(10 g) = 2.1 W/kg

Maximum value of SAR (measured) = 5.78 W/kg
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2019.05.01

80 CDMA2000 BCO RTAP 153.6Kbps_Back_Omm_Ch777

Communication System: UID 0, CDMA2000 (0); Frequency: 848.31 MHz;Duty Cycle: 1:1
Medium: MSL_835 190501 Medium parameters used: f = 848.31 MHz; 6 = 1.009 S/m; &, = 54.456;
p = 1000 kg/m’

Ambient Temperature : 23.5 C; Liquid Temperature : 22.8 C

DASYS Configuration:

- Probe: ES3DV3 - SN3191; ConvF(6.17, 6.17, 6.17); Calibrated: 2019.01.29;

- Sensor-Surface: 3mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn715; Calibrated: 2019.01.23

- Phantom: SAM (Front) with CRP v5.0; Type: QD000P40CD; Serial: TP:1795

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

Ch777/Area Scan (71x121x1): Interpolated grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 3.72 W/kg

Ch777/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 0.8520 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 7.58 W/kg

SAR(1 g) = 3.38 W/kg; SAR(10 g) = 1.62 W/kg

Maximum value of SAR (measured) = 3.73 W/kg
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2019.04.30

81 CDMA2000 BC1_RTAP 153.6Kbps_Back Omm_Ch600

Communication System: UID 0, CDMA2000 (0); Frequency: 1880 MHz;Duty Cycle: 1:1

Medium: MSL_1900 190430 Medium parameters used: f= 1880 MHz; 6 = 1.541 S/m; &, = 55.33; p
= 1000 kg/m’

Ambient Temperature * 23.8 C; Liquid Temperature : 22.8 °C

DASYS Configuration:

- Probe: ES3DV3 - SN3191; ConvF(4.94, 4.94, 4.94); Calibrated: 2019.01.29;

- Sensor-Surface: 3mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn715; Calibrated: 2019.01.23

- Phantom: SAM (Front) with CRP v5.0; Type: QD000P40CD; Serial: TP:1795

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

Ch600/Area Scan (71x131x1): Interpolated grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 8.17 W/kg

Ch600/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 1.178 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 11.2 W/kg

SAR(1 g) =4.96 W/kg; SAR(10 g) = 2.27 W/kg

Maximum value of SAR (measured) = 6.27 W/kg
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2019.05.01

82 LTE Band 5_10M_QPSK 1RB_00ffset Back 0mm_Ch20525

Communication System: UID 0, LTE (0); Frequency: 836.5 MHz;Duty Cycle: 1:1

Medium: MSL_835 190501 Medium parameters used: f=836.5 MHz; 6 = 0.995 S/m; ¢, = 54.561;
p = 1000 kg/m’

Ambient Temperature : 23.5 C; Liquid Temperature : 22.8 C

DASYS Configuration:

- Probe: ES3DV3 - SN3191; ConvF(6.17, 6.17, 6.17); Calibrated: 2019.01.29;

- Sensor-Surface: 3mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn715; Calibrated: 2019.01.23

- Phantom: SAM (Front) with CRP v5.0; Type: QD000P40CD; Serial: TP:1795

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

Ch20525/Area Scan (71x121x1): Interpolated grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 3.69 W/kg

Ch20525/Z.0om Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 1.058 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 7.05 W/kg

SAR(1 g) = 3.24 W/kg; SAR(10 g) = 1.59 W/kg

Maximum value of SAR (measured) = 3.68 W/kg
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2019.04.29

83 LTE Band 66 20M_QPSK S0RB_Offset Bottom Side 0mm_Ch132572

Communication System: UID 0, LTE (0); Frequency: 1770 MHz;Duty Cycle: 1:1

Medium: MSL 1750 190429 Medium parameters used: f= 1770 MHz; o = 1.545 S/m; g, = 52.224;
p = 1000 kg/m’

Ambient Temperature : 23.4 “C; Liquid Temperature : 22.9 C

DASYS Configuration:

- Probe: ES3DV3 - SN3191; ConvF(5.2, 5.2, 5.2); Calibrated: 2019.01.29;

- Sensor-Surface: 3mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn715; Calibrated: 2019.01.23

- Phantom: SAM (Front) with CRP v5.0; Type: QD000P40CD; Serial: TP:1795

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

Ch132572/Area Scan (41x81x1): Interpolated grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 6.54 W/kg

Ch132572/Z.0om Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 3.348 V/m; Power Drift =-0.11 dB

Peak SAR (extrapolated) = 11.7 W/kg

SAR(1 g) = 4.86 W/kg; SAR(10 g) = 2.41 W/kg

Maximum value of SAR (measured) = 7.15 W/kg
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2019.04.29

84 LTE Band 4 20M_QPSK S50RB_Offset Bottom Side 0mm_Ch20175

Communication System: UID 0, LTE (0); Frequency: 1732.5 MHz;Duty Cycle: 1:1

Medium: MSL 1750 190429 Medium parameters used: f=1732.5 MHz; 6 = 1.508 S/m; &, =
52.334; p = 1000 kg/m®

Ambient Temperature : 23.4 “C; Liquid Temperature : 22.9 C

DASYS Configuration:

- Probe: ES3DV3 - SN3191; ConvF(5.2, 5.2, 5.2); Calibrated: 2019.01.29;

- Sensor-Surface: 3mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn715; Calibrated: 2019.01.23

- Phantom: SAM (Front) with CRP v5.0; Type: QD000P40CD; Serial: TP:1795

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

Ch20175/Area Scan (41x71x1): Interpolated grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 6.92 W/kg

Ch20175/Z.oom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 4.073 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 13.6 W/kg

SAR(1 g) = 5.83 W/kg; SAR(10 g) = 2.69 W/kg

Maximum value of SAR (measured) = 8.91 W/kg
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2019.04.30

85 LTE Band 25 20M_QPSK 50RB_Offset Bottom Side 0mm_Ch26340

Communication System: UID 0, LTE (0); Frequency: 1880 MHz;Duty Cycle: 1:1

Medium: MSL_1900 190430 Medium parameters used: f= 1880 MHz; 6 = 1.541 S/m; g, = 55.33; p
= 1000 kg/m’

Ambient Temperature : 23.8 C; Liquid Temperature : 22.8 C

DASYS Configuration:

- Probe: ES3DV3 - SN3191; ConvF(4.94, 4.94, 4.94); Calibrated: 2019.01.29;

- Sensor-Surface: 3mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn715; Calibrated: 2019.01.23

- Phantom: SAM (Front) with CRP v5.0; Type: QD000P40CD; Serial: TP:1795

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

Ch26340/Area Scan (41x71x1): Interpolated grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 6.96 W/kg

Ch26340/Z.oom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 3.345 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 11.9 W/kg

SAR(1 g) =5 W/kg; SAR(10 g) = 2.33 W/kg

Maximum value of SAR (measured) = 7.59 W/kg
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2019.05.02

86_LTE Band 30_10M_QPSK 50RB_00ffset_Bottom Side 0mm_Ch27710

Communication System: UID 0, LTE (0); Frequency: 2310 MHz;Duty Cycle: 1:1

Medium: MSL 2300 190502 Medium parameters used: f= 2310 MHz; 6 = 1.873 S/m; &, = 51.62; p
= 1000 kg/m’

Ambient Temperature * 23.6 C; Liquid Temperature : 22.6 ‘C

DASYS5 Configuration:

- Probe: ES3DV3 - SN3191; ConvF(4.72, 4.72, 4.72); Calibrated: 2019.01.29;

- Sensor-Surface: 3mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn715; Calibrated: 2019.01.23

- Phantom: SAM (Front) with CRP v5.0; Type: QD000P40CD; Serial: TP:1795

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

Ch27710/Area Scan (41x91x1): Interpolated grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 7.49 W/kg

Ch27710/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 38.74 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 11.6 W/kg

SAR(1 g) =4.79 W/kg; SAR(10 g) = 2.07 W/kg

Maximum value of SAR (measured) = 6.64 W/kg

Ch27710/Zoom Scan (7x7x7)/Cube 1: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 38.74 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 18.1 W/kg

SAR(1 g) = 6.03 W/kg; SAR(10 g) = 2.05 W/kg

Maximum value of SAR (measured) =9.19 W/kg
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2019.05.06

87 LTE Band 7 20M_QPSK 50RB_00ffset Bottom Side 0mm_Ch21350

Communication System: UID 0, LTE (0); Frequency: 2560 MHz;Duty Cycle: 1:1

Medium: MSL_ 2600 190506 Medium parameters used: f= 2560 MHz; 6 =2.186 S/m; &, = 51.02; p
= 1000 kg/m’

Ambient Temperature : 23.5 C; Liquid Temperature : 22.5 C

DASYS Configuration:

- Probe: ES3DV3 - SN3191; ConvF(4.38, 4.38, 4.38); Calibrated: 2019.01.29;

- Sensor-Surface: 3mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn715; Calibrated: 2019.01.23

- Phantom: SAM (Front) with CRP v5.0; Type: QD000P40CD; Serial: TP:1795

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

Ch21350/Area Scan (41x91x1): Interpolated grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 9.34 W/kg

Ch21350/Z.oom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 32.48 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 25.8 W/kg

SAR(1 g) = 8.17 W/kg; SAR(10 g) = 2.47 W/kg

Maximum value of SAR (measured) = 13.8 W/kg

Ch21350/Zoom Scan (7x7x7)/Cube 1: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 32.48 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 11.8 W/kg

SAR(1 g) = 4.84 W/kg; SAR(10 g) = 1.92 W/kg

Maximum value of SAR (measured) = 6.94 W/kg
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2019.05.12

88 WLANSGHz_802.11n-HT40 MCS0_Back_O0mm_Ch62

Communication System: UID 0, WIFI (0); Frequency: 5310 MHz;Duty Cycle: 1:1.043
Medium: MSL_5250 190512 Medium parameters used: f= 5310 MHz; 6 = 5.503 S/m; &, = 47.62; p

= 1000 kg/m’
Ambient Temperature : 23.7 C; Liquid Temperature : 22.6 C

DASYS Configuration:

- Probe: EX3DV4 - SN3819; ConvF(4.46, 4.46, 4.46); Calibrated: 2019.03.01;

- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1437; Calibrated: 2018.10.15

- Phantom: SAM (Front) with CRP v5.0; Type: QD000P40CD; Serial: TP:1795

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

Ché62/Area Scan (101x181x1): Interpolated grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 13.8 W/kg

Ché62/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 2.833 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 50.6 W/kg

SAR(1 g) = 8.14 W/kg; SAR(10 g) = 1.85 W/kg

Maximum value of SAR (measured) = 28.3 W/kg

Ch62/Zoom Scan (7x7x7)/Cube 1: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 2.833 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 29.6 W/kg

SAR(1 g) = 6.19 W/kg; SAR(10 g) = 1.36 W/kg

Maximum value of SAR (measured) = 16.7 W/kg
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2019.05.13

89 WLANSGHz_802.11n-HT40 MCS0_Back Omm_Ch102

Communication System: UID 0, WIFI (0); Frequency: 5510 MHz;Duty Cycle: 1:1.043
Medium: MSL_5600 190513 Medium parameters used: f= 5510 MHz; 6 =5.76 S/m; &, =47.271; p

= 1000 kg/m’
Ambient Temperature : 23.7 C; Liquid Temperature : 22.8 C

DASYS Configuration:

- Probe: EX3DV4 - SN3819; ConvF(3.92, 3.92, 3.92); Calibrated: 2019.03.01;

- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1437; Calibrated: 2018.10.15

- Phantom: SAM (Front) with CRP v5.0; Type: QD000P40CD; Serial: TP:1795

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

Ch102/Area Scan (101x181x1): Interpolated grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 18.2 W/kg

Ch102/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 3.924 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 43.9 W/kg

SAR(1 g) = 8.18 W/kg; SAR(10 g) = 1.73 W/kg

Maximum value of SAR (measured) = 22.7 W/kg
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seomion as. FCC SAR TEST REPORT Report No. : FA942205

Appendix C. Supplemental Tuner Head & Body SAR Results

The results are shown as follows.

Sporton International (Shenzhen) Inc.
TEL : +86-755-86379589 / FAX : +86-755-86379595 Issued Date : Jun. 10, 2019
FCC ID : 2ABZ2-GM1925 Page C1 of C1 Form version. : 181113



Head (Antenna 0, Slave ID=D) for UAT Antenna
Power Service/ Frequency RB RB . ) Measured 1g Average Value of Time Sweep (W/ke)
Mode . . Channel . Test Position Spacing
Reduction Modulation (MHz) Size | Offset SAR (W/kg) 0 9 18 27 36 45 54 63 72 81 90 99 108
GSM850 Reducd Power GPRS(4 Tx slot) 189 836.4 N/A N/A Left Cheek 0mm 0.56 0.32 0.33 0.351 0.047 0.023 0.069 0.143 0.018 0.021 0.107 0.094 0.326 0.244
A Val f Time S W/ki
Power Service/ Frequency | RB RB . . Measured 1g verage Value of Time Sweep (W/ke)
Mode A N Channel ) Test Position Spacing
Reduction Modulation (MHz) Size | Offset SAR (W/kg) 1 10 19 28 37 46 55 64 73 82 91 100 109
WCDMA V Reducd Power RMC 12.2Kbps 4182 836.4 N/A | N/A Left Cheek 0mm 0.563 0.032 | 0451 | 0.532 | 0.051 | 0.305 | 0.112 | 0.181 | 0.074 | 0.021 | 0.163 | 0.232 0.291 0.16
Power Service/ Frequency RB RB . . Measured 1g Average Value of Time sweep (W/ke)
Mode . . Channel . Test Position Spacing
Reduction Modulation (MHz) Size | Offset SAR (W/kg) 2 11 20 29 38 47 56 65 74 83 92 101 110
CDMA BCO Reducd Power RC3+S055 777 848.31 N/A N/A Left Cheek 0mm 0.757 0.071 0.546 0.514 0.077 0.023 0.109 0.282 0.189 0.019 0.165 0.253 0.394 0.396
A Val f Time S W/ki
Power Service/ Frequency | RB RB . . Measured 1g verage Value of Time Sweep (W/ke)
Mode A N Channel ) Test Position Spacing
Reduction Modulation (MHz) Size | Offset SAR (W/kg) 3 12 21 30 39 48 57 66 75 84 93 102 111
CDMA BC10 Reducd Power RC3+5055 684 823.1 N/A | N/A Left Cheek 0mm 0.704 0.059 | 0.025 | 0.257 | 0.117 | 0.035 | 0.018 | 0.342 0.24 0.023 | 0.018 | 0.129 0.191 0.166
Mode Power Service/ Channel Frequency | RB RB Test Position Spacin Measured 1g Average Value of Time Sweep (W/ke)
Reduction Modulation (MHz) Size | Offset Pacing | spr (W/kg) 4 13 22 31 40 49 58 67 76 85 94 103
LTE Band 5 Reducd Power 10M_QPSK 20525 836.5 25RB | 00ffset Left Cheek 0mm 0.656 0.098 0 0.247 0.153 0.063 0 0.385 0.51 0.043 0.02 0.109 0.299
A Val f Time S W/ki
Mode Power Service/ Channel Frequency | RB RB Test Position Spacin Measured 1g verage Value of Time Sweep (W/kg)
Reduction Modulation (MHz) Size | Offset pacing SAR (W/kg) 5 14 23 32 41 50 59 68 77 86 95 104
LTE Band 12 Full Power 10M_QPSK 23095 707.5 1RB |250ffset Left Cheek 0mm 0.737 0.049 0 0418 | 0.502 | 0.261 | 0.192 | 0.514 | 0.138 | 0.189 0 0.051 0.52
Mode Power Service/ Channel Frequency | RB RB Test Position Spacin Measured 1g Average Value of Time Sweep (W/ke)
Reduction Modulation (MHz) Size | Offset Pacing | spr (W/kg) 6 15 24 33 42 51 60 69 78 87 96 105
LTE Band 13 Reducd Power 10M_QPSK 23230 782 1RB [250ffset| Left Cheek 0mm 0.423 0.065 0.021 0.029 0.354 0.139 0.05 0.019 0.336 0.174 0.028 0.332 0.129
A Val f Time S W/ki
Mode Power Service/ Channel Frequency | RB RB Test Position Spacin Measured 1g verage Value of Time Sweep (W/ke)
Reduction Modulation (MHz) Size | Offset pacing SAR (W/kg) 7 16 25 34 43 52 61 70 79 88 97 106
LTE Band 26 Reducd Power 15M_QPSK 26965 841.5 36RB | 00ffset Left Cheek 0mm 0.572 0.244 | 0.151 | 0.021 0.23 0.33 0.076 | 0.019 | 0.141 | 0.086 | 0.024 | 0.246 0.143
Mode Power Service/ Channel Frequency | RB RB Test Position Spacin Measured 1g Average Value of Time Sweep (W/ke)
Reduction Modulation (MHz) Size | Offset Pacing | spr (W/kg) 8 17 26 35 44 53 62 71 80 89 98 107
LTE Band 71 Full Power 20M_QPSK 133322 683 1RB | 00ffset Left Cheek 0mm 0.668 0.086 0 0.042 0.15 0.124 0.424 0.085 0.059 0.07 0 0.33 0.235




Body (Antenna 0, Slave ID=D) for UAT Antenna

Power Service/ Frequency | RB RB . ) Measured 1g Average Value of Time Sweep (W/kg)
Mode R K Channel . Test Position Spacing
Reduction Modulation (MHz) Size | Offset SAR (W/kg) 0 9 18 27 36 45 54 63 72 81 90 99 108
GSM850 Hotspot On GPRS(4 Tx slots) 251 848.8 N/A N/A Left Side 10mm 0.757 0.433 0.41 0.418 0.041 0 0.067 0.141 0 0 0.094 0 0.318 0.307
A Val f Time S W/ki
Power Service/ Frequency | RB RB - . Measured 1g verage Value of Time Sweep ( 8)
Mode R K Channel ) Test Position Spacing
Reduction Modulation (MHz) Size | Offset SAR (W/kg) 1 10 19 28 37 46 55 64 73 82 91 100 109
WCDMA V Hotspot On RMC 12.2Kbps 4233 846.6 N/A | N/A Left Side 10mm 0.784 0.047 0.55 0.31 0.059 0 0.112 | 0.233 | 0.108 0 0.171 | 0.254 0.46 0.344
Power Service/ Frequency | RB RB . ) Measured 1g Average Value of Time Sweep (W/kg)
Mode R K Channel . Test Position Spacing
Reduction Modulation (MHz) Size | Offset SAR (W/kg) 2 11 20 29 38 47 56 65 74 83 92 101 110
CDMA BCO Hotspot On RTAP 153.6Kbps 777 848.31 N/A N/A Left Side 10mm 0.706 0.062 0.446 0.383 0.065 0 0.086 0.23 0.154 0 0.129 0.196 0.335 0.252
A Val f Time S W/ki
Power Service/ Frequency | RB RB - . Measured 1g verage Value of Time Sweep ( 8)
Mode . ; Channel § Test Position Spacing
Reduction Modulation (MHz) Size | Offset SAR (W/kg) 3 12 21 30 39 48 57 66 75 84 93 102 111
CDMA BC10 Hotspot On RTAP 153.6Kbps 580 820.5 N/A | N/A Left Side 10mm 0.557 0.079 | 0.348 | 0.395 | 0.044 0 0.073 | 0.113 | 0.093 0.02 0.099 | 0.158 0.296 0.213
Mode Power Service/ Channel Frequency | RB RB Test Position Spacin Measured 1g Average Value of Time Sweep (W/kg)
Reduction Modulation (MHz) Size | Offset Pacing | sar (W/kg) 4 13 22 31 40 49 58 67 76 85 94 103
LTE Band 5 Hotspot On 10M_QPSK 20525 836.5 25RB | 00ffset Back 10mm 0.614 0.093 0 0.234 0.144 0.054 0 0.355 0.467 0 0 0.098 0.32
A Val f Time S W/ki
Mode Power Service/ Channel Frequency | RB RB Test Position Spacin Measured 1g verage Value of Time Sweep ( g)
Reduction Modulation (MHz) Size | Offset P J SAR (W/kg) 5 14 23 32 41 50 59 68 77 86 95 104
LTE Band 12 Hotspot On 10M_QPSK 23095 707.5 25RB [120ffset] Left Side 10mm 0.644 0.054 0 0.409 | 0.477 | 0.219 | 0.168 | 0.495 | 0.142 | 0.099 0 0.056 0.517
Mode Power Service/ Channel Frequency | RB RB Test Position Spacin Measured 1g Average Value of Time Sweep (W/kg)
Reduction Modulation (MHz) Size | Offset Pacing | sar (W/kg) 6 15 24 33 42 51 60 69 78 87 96 105
LTE Band 13 Hotspot On 10M_QPSK 23230 782 25RB |120ffset| Left Side 10mm 0.613 0.13 0 0 0.601 0.255 0.092 0 0.522 0.267 0.06 0.592 0.271
A Val f Time S W/ki
Mode Power Service/ Channel Frequency | RB RB Test Position Spacin Measured 1g verage Value of Time Sweep ( g)
Reduction Modulation (MHz) Size | Offset P J SAR (W/kg) 7 16 25 34 43 52 61 70 79 88 97 106
LTE Band 26 Hotspot On 15M_QPSK 26865 831.5 36RB | 00ffset Left Side 10mm 0.815 0.327 | 0.184 0 0.378 | 0.494 | 0.117 0 0.242 | 0.143 | 0.054 | 0.403 0.256
Mode Power Service/ Channel Frequency | RB RB Test Position Spacin Measured 1g Average Value of Time Sweep (W/kg)
Reduction Modulation (MHz) Size | Offset Pacing | sar (W/kg) 8 17 26 35 44 53 62 71 80 89 98 107
LTE Band 71 Hotspot On 20M_QPSK 133322 683 50RB |240ffset| Left Side 10mm 0.727 0.104 0 0.084 0.265 0.165 0.36 0.07 0.108 0.118 0 0.245 0.187




Head (Antenna 1, Slave ID=D) for LAT Antenna
Power Service/ Frequency RB RB . . Measured 1g Average Value of Time Sweep (W/kg)
Mode i . Channel X Test Position Spacing
Reduction Modulation (MHz) Size | Offset SAR (W/kg) 0 9 18 27 36 45 54 63 72 81 90 99 108
GSM850 Full Power GPRS(3 Tx slot) 128 824.2 N/A | N/A Left Cheek 0mm 0.151 0.089 | 0.023 0 0.042 0 0 0.035 | 0.046 0 0 0 0.059 | 0.064
Power Service/ Frequency RB RB . . Measured 1g Average Value of Time Sweep (W/kg)
Mode ) A Channel ) Test Position Spacing
Reduction Modulation (MHz) Size | Offset SAR (W/kg) 1 10 19 28 37 46 55 64 73 82 91 100 109
WCDMA V Full Power RMC 12.2Kbps 4182 836.4 N/A [ N/A Left Cheek 0mm 0.17 0.1 0.03 0 0.08 0 0 0.056 | 0.055 0 0 0 0.11 | 0.073
Power Service/ Frequency RB RB . . Measured 1g
Mod Channel Test Posit s
oce Reduction Modulation anne (MHz) | Size | Offset estrosition Pacing | sar (wykg) | 2 11 20 29 38 47 56 65 74 83 9 101 | 110
CDMA BCO Full Power RC3+5055 777 848.31 N/A | N/A Left Cheek 0 mm 0.169 0.055 | 0.042 0 0.014 0 0 0.024 | 0.034 0 0 0 0.059 | 0.045
Power Service/ Frequency RB RB . . Measured 1g
Mod Channel Test Posit s
oce Reduction Modulation anne (MHz) | Size | Offset estFosition PACNE | SaR (W/kg) | 3 12 21 30 39 48 57 66 75 84 93 102 111
CDMA BC10 Full Power RC3+5055 580 820.5 N/A [ N/A Left Cheek 0mm 0.15 0.045 | 0.051 0 0.022 0 0 0.031 | 0.025 0 0 0 0.035 | 0.041
Power Service/ Frequency RB RB . . Measured 1g
Mod Channel Test Posit s
oce Reduction Modulation anne (MHz) | Size | Offset estrosition Pacing | sar (wykg) | 4 13 2 31 40 49 58 67 76 85 94 103
LTE Band 5 Full Power 10M_QPSK 20525 836.5 1RB | 00ffset Left Cheek 0mm 0.147 0.055 | 0.056 0 0.023 0 0 0.042 0 0.019 0 0 0.078
Power Service/ Frequency RB RB . . Measured 1g
Mod Channel Test Posit s
ode Reduction Modulation anne (MHz) | Size | Offset estFosition PACNE | saR (W/kg) | 5 14 23 32 41 50 59 68 77 86 95 104
LTE Band 12 Full Power 10M_QPSK 23095 707.5 1RB [250ffset Left Cheek 0mm 0.124 0.023 | 0.006 0 0.011 0 0 0.045 | 0.066 0 0 0 0.067
Power Service/ Frequency RB RB . . Measured 1g
Mod Channel Test Posit s
oce Reduction Modulation anne (MHz) | Size | Offset estrosition Pacing | sar(wykg) | 6 15 24 33 o3 51 60 69 78 87 %6 105
LTE Band 13 Full Power 10M_QPSK 23230 782 1RB [250ffset Left Cheek 0mm 0.125 0.096 | 0.091 0 0.008 0 0 0.003 | 0.011 0 0 0.089 | 0.071
Power Service/ Frequency RB RB . . Measured 1g
Mod Channel Test Posit s
ode Reduction Modulation anne (MHz) | Size | Offset estFosition PACNE | SaR (Wikg) | 7 16 25 34 43 52 61 70 79 88 97 106
LTE Band 26 Full Power 15M_QPSK 26965 841.5 1RB | 00Offset Left Cheek 0mm 0.18 0.046 | 0.011 0 0.031 0 0.03 | 0.012 0 0.013 0 0.03 | 0.051
Power Service/ Frequency RB RB . . Measured 1g
Mod Channel Test Posit s
oce Reduction Modulation anne (MHz) | Size | Offset estrosition Pacing | sar (wykg) | 8 17 26 35 44 53 62 71 20 89 98 107
LTE Band 71 Full Power 20M_QPSK 133322 683 1RB | 00ffset Left Cheek 0 mm 0.129 0.065 0 0 0.056 | 0.105 0 0.025 0 0.045 0 0.092 | 0.075




Body (Antenna 1, Slave ID=D) for LAT Antenna
Power Service/ Frequency | RB RB . . Measured 1g Average Value of Time Sweep (W/kg)
Mode R . Channel X Test Position Spacing
Reduction Modulation (MHz) Size | Offset SAR (W/kg) 0 9 18 27 36 45 54 63 72 81 90 99 108
GSM850 Full Power GPRS(3 Tx slots) 128 824.2 N/A | N/A Back 10mm 0.209 0.025 0.049 0 0.031 0 0 0.06 0.069 0 0 0 0.055 0.067
Power Service/ Frequency | RB RB . . Measured 1g Average Value of Time Sweep (W/kg)
Mode ) A Channel ) Test Position Spacing
Reduction Modulation (MHz) Size | Offset SAR (W/kg) 1 10 19 28 37 46 55 64 73 82 91 100 109
WCDMA V Full Power RMC 12.2Kbps 4182 836.4 N/A| N/A Back 10mm 0.246 0.134 0 0 0.012 0.03 0 0.079 0.078 0.031 0 0 0.033 0.071
A Val f Time S W/k
Mode Power Service/ Channel Frequency | RB RB Test Position Spacin Measured 1g verage Value of Time Sweep (W/kg)
Reduction Modulation (MHz) Size | Offset (PRI SAR (W/kg) 2 11 20 29 38 47 56 65 74 83 92 101 110
CDMA BCO Full Power RTAP 153.6Kbps 777 848.31 N/A | N/A Back 10mm 0.186 0.078 0 0 0.022 0 0 0.063 0.059 0 0 0 0.046 0.061
Power Service/ Frequency | RB RB . . Measured 1g Average Value of Time Sweep (W/kg)
Mode ) A Channel ) Test Position Spacing
Reduction Modulation (MHz) Size | Offset SAR (W/kg) 3 12 21 30 39 48 57 66 75 84 93 102 111
CDMA BC10 Full Power RTAP 153.6Kbps 580 820.5 N/A| N/A Back 10mm 0.211 0.066 0.075 0 0.036 0 0 0.028 0.043 0 0 0 0.072 0.078
A Val f Time S W/k
Power Service/ Frequency | RB RB . . Measured 1g verage Value of Time Sweep (W/kg)
Mode R . Channel X Test Position Spacing
Reduction Modulation (MHz) Size | Offset SAR (W/kg) 4 13 22 31 40 49 58 67 76 85 94 103
LTE Band 5 Full Power 10M_QPSK 20525 836.5 1RB | 00ffset Back 10mm 0.229 0.085 0.12 0 0.074 0 0 0.075 0.034 0 0 0 0.081
A Val f Time S W/k
Mode Power Service/ Channel Frequency | RB RB Test Position Spacin Measured 1g verage Value of Time Sweep (W/kg)
Reduction Modulation (MHz) Size | Offset (PR SAR (W/kg) 5 14 23 32 41 50 59 68 77 86 95 104
LTE Band 12 Full Power 10M_QPSK 23095 707.5 1RB [250ffset] Back 10mm 0.246 0.095 0 0.047 0.063 0 0 0.093 0.122 0 0 0 0.11
A Val f Time S W/k
Power Service/ Frequency | RB RB . . Measured 1g verage Value of Time Sweep (W/ke)
Mode i . Channel X Test Position Spacing
Reduction Modulation (MHz) Size | Offset SAR (W/kg) 6 15 24 33 42 51 60 69 78 87 96 105
LTE Band 13 Full Power 10M_QPSK 23230 782 1RB [250ffset] Back 10mm 0.235 0.162 0.145 0 0 0.049 0 0.019 0.028 0 0 0.125 0.134
A Val f Time S W/k
Mode Power Service/ Channel Frequency | RB RB Test Position Spacin Measured 1g verage Value of Time Sweep (W/kg)
Reduction Modulation (MHz) Size | Offset (PRI SAR (W/kg) 7 16 25 34 43 52 61 70 79 88 97 106
LTE Band 26 Full Power 15M_QPSK 26965 841.5 1RB | 00ffset Back 10mm 0.267 0.058 0.046 0 0.012 0 0.059 0 0.035 0 0 0.061 0.066
A Val f Time S W/k
Power Service/ Frequency | RB RB . . Measured 1g verage Value of Time Sweep (W/kg)
Mode R . Channel X Test Position Spacing
Reduction Modulation (MHz) Size | Offset SAR (W/kg) 8 17 26 35 44 53 62 71 80 89 98 107
LTE Band 71 Full Power 20M_QPSK 133322 683 1RB | 00ffset Back 10mm 0.307 0.171 0.063 0 0.126 0.236 0.072 0 0.083 0.1 0 0.134 0.162




Head (Antenna 3, Slave ID=D) for LAT Antenna
Mode Power Service/ Channel Frequency RB RB Test Position Spacin Measured 1g Average Value of Time Sweep (W/kg)
Reduction Modulation (MHz) | Size | Offset PACNe | sAR (W/kg) 0 10 20 30 40 50 60 70 80 90
GSM1900 Full Power GPRS(4 Tx slots) 810 1909.8 N/A N/A Right Cheek 0mm 0.143 0.068 0.076 0.08 0.081 0.101 0.094 0.098 0.074 0.066 0.086
A Val fTi S W/k;
Mode Power Service/ Channel Frequency | RB RB Test Position Spacin Measured 1g verage Value of Time Sweep (W/kg)
Reduction Modulation (MHz) | size | Offset Pacing | saR (wke) 1 11 21 31 M 51 61 71 81 91
WCDMA IV Full Power RMC 12.2Kbps 1413 1732.6 N/A | N/A Right Cheek 0mm 0.189 0.156 0.059 0.054 0.07 0.103 0.127 0.166 0.053 0 0.072
Mode Power Service/ Channel Frequency RB RB Test Position Spacin Measured 1g Average Value of Time Sweep (W/kg)
Reduction Modulation (MHz) | Size | Offset PACiNe | sAR (W/kg) 2 12 22 32 42 52 62 72 82 92
WCDMA 11 Full Power RMC 12.2Kbps 9538 1907.6 N/A N/A Right Cheek 0mm 0.304 0.158 0.129 0.157 0.171 0.195 0.194 0.203 0.223 0.132 0.178
A Val fTi S W/k;
Mode Power Service/ Channel Frequency | RB RB Test Position Spacin Measured 1g verage Value of Time Sweep (W/kg)
Reduction Modulation (MHz) | size | Offset Pacing | saR (wke) 3 13 23 33 43 53 63 73 83 93
CDMA2000 BC1 Full Power RC3+5055 1175 1908.75 N/A | N/A Right Cheek 0mm 0.265 0.107 0.099 0.115 0.075 0.121 0.116 0.143 0.164 0.07 0.079
Mode Power Service/ Channel Frequency RB RB Test Position Spacin Measured 1g Average Value of Time Sweep (W/kg)
Reduction Modulation (MHz) | Size | Offset PACNe | sAR (W/kg) 4 14 24 34 44 54 64 74 84 94
LTE Band 66 Full Power 20M_QPSK 132322 1745 1RB | 00ffset Right Cheek 0mm 0.212 0.112 0.125 0.111 0.054 0.08 0.09 0.131 0.098 0.041 0.048
A Val fTi S W/k;
Mode Power Service/ Channel Frequency | RB RB Test Position Spacin Measured 1g verage Value of Time Sweep (W/kg)
Reduction Modulation (MHz) | size | Offset Pacing | saR (wyke) 5 15 25 35 45 55 65 75 85 95
LTE Band 7 Full Power 20M_QPSK 21350 2560 1RB |490ffset| Left Cheek 0mm 0.144 0.051 0.054 0.078 0 0.045 0.04 0.046 0.058 0.083 0.039
Mode Power Service/ Channel Frequency RB RB Test Position Spacin Measured 1g Average Value of Time Sweep (W/kg)
Reduction Modulation (MHz) | Size | Offset PACNe | sAR (W/kg) 6 16 26 36 46 56 66 76 86
LTE Band 25 Full Power 20M_QPSK 26590 1905 1RB | 00ffset Right Cheek 0mm 0.268 0.125 0.116 0.167 0.17 0.107 0.122 0.137 0.139 0.16
A Val fTi S W/k;
Mode Power Service/ Channel Frequency | RB RB Test Position Spacin Measured 1g verage Value of Time Sweep (W/kg)
Reduction Modulation (MHz) | size | Offset Pacing | saR (wyke) 7 17 27 37 47 57 67 77 87
LTE Band 30 Full Power 10M_QPSK 27710 2310 1RB | 00ffset Left Cheek 0mm 0.131 0.128 0.123 0.13 0.09 0.098 0.104 0.118 0.121 0.113
Mode Power Service/ Channel Frequency RB RB Test Position Spacin Measured 1g Average Value of Time Sweep (W/kg)
Reduction Modulation (MHz) | Size | Offset PACNe | sAR (W/kg) 8 18 28 38 48 58 68 78 88
LTE Band 38 Full Power 20M_QPSK 38000 2595 1RB [490ffset| Right Cheek 0mm 0.063 0.039 0 0 0.058 0.061 0 0 0 0.043
A Val fTi S W/k;
Mode Power Service/ Channel Frequency | RB RB Test Position Spacin Measured 1g verage Value of Time Sweep (W/kg)
Reduction Modulation (MHz) | size | Offset Pacing | saR (wyke) 9 19 29 39 49 59 69 79 89
LTE Band 41 Full Power 20M_QPSK 40620 2593 1RB |490ffset| Left Cheek 0mm 0.048 0.015 0 0 0.042 0.044 0 0.021 0 0.005




Body (Antenna 3, Slave ID=D) for LAT Antenna
Mode Power Service/ Channel Frequency | RB RB Test Position Spacin Measured 1g Average Value of Time Sweep (W/kg)
Reduction Modulation (MHz) | Size | Offset P8 | saR (W/kg) | O 10 20 30 40 50 60 70 80 90
GSM1900 Full Power GPRS(4 Tx slots) 810 1909.8 N/A N/A Bottom Side 10 mm 0.516 0.328 0.273 0.329 0.35 0.466 0.443 0.509 0.321 0.243 0.363
A Val fTi S W/k
Mode Power Service/ Channel Frequency | RB RB Test Position Spacin Measured 1g verage Value of Time Sweep (W/kg)
Reduction Modulation (MHz) | size | Offset Pacing | sar (w/kg) 1 11 21 31 M 51 61 71 81 91
WCDMA IV Hotspot On RMC 12.2Kbps 1413 1732.6 N/A | N/A Bottom Side 10 mm 0.59 0.545 0.208 0.188 0.257 0.381 0.464 0.505 0.197 0.129 0.278
Mode Power Service/ Channel Frequency | RB RB Test Position Spacin Measured 1g Average Value of Time Sweep (W/kg)
Reduction Modulation (MHz) | Size | Offset PACINe | AR (wykg) 2 12 22 32 42 52 62 72 82 92
WCDMA 11 Hotspot On RMC 12.2Kbps 9538 1907.6 N/A N/A Bottom Side 10 mm 0.66 0.494 0.428 0.392 0.393 0.511 0.556 0.581 0.494 0.285 0.426
A Val fTi S W/k
Mode Power Service/ Channel Frequency | RB RB Test Position Spacin Measured 1g verage Value of Time Sweep (W/kg)
Reduction Modulation (MHz) | size | Offset PaciNg | sar (w/kg) 3 13 23 33 43 53 63 73 83 93
CDMA2000 BC1 Hotspot On RTAP 153.6Kbps [ 1175 1908.75 N/A | N/A Bottom Side 10 mm 0.695 0.471 0.421 0.376 0.299 0.466 0.474 0.547 0.529 0.281 0.283
Mode Power Service/ Channel Frequency | RB RB Test Position Spacin Measured 1g Average Value of Time Sweep (W/kg)
Reduction Modulation (MHz) | Size | Offset PACN | aR (W/kg) | 4 14 24 34 44 54 64 74 84 94
LTE Band 66 Hotspot On 20M_QPSK 132322 1745 50RB | 00ffset Bottom Side 10 mm 0.458 0.338 0.386 0.298 0.147 0.235 0.264 0.38 0.274 0.121 0.147
A Val fTi S W/k;
Mode Power Service/ Channel Frequency | RB RB Test Position Spacin Measured 1g verage Value of Time Sweep (W/kg)
Reduction Modulation (MHz) | size | Offset PaciNg | saR (w/kg) 5 15 25 35 45 55 65 75 85 95
LTE Band 4 Hotspot On 20M_QPSK 20175 1732.5 50RB | 00ffset Bottom Side 10 mm 0.581 0.332 0.382 0.413 0.175 0.149 0.255 0.375 0.309 0.189 0.169
Mode Power Service/ Channel Frequency | RB RB Test Position Spacin Measured 1g Average Value of Time Sweep (W/kg)
Reduction Modulation (MHz) | Size | Offset PN | saR(W/kg) | 6 16 26 36 46 56 66 76 86
LTE Band 7 Hotspot On 20M_QPSK 20850 2510 50RB | 00ffset Bottom Side 10 mm 0.728 0.419 0.477 0.545 0.578 0.351 0.379 0.458 0.424 0.583
A Val fTi S W/k;
Mode Power Service/ Channel Frequency | RB RB Test Position Spacin Measured 1g verage Value of Time Sweep (W/ke)
Reduction Modulation (MHz) | size | Offset PaciNg | sar (w/kg) 7 17 27 37 47 57 67 77 87
LTE Band 25 Hotspot On 20M_QPSK 26590 1905 50RB | 00ffset Bottom Side 10 mm 0.669 0.436 0.414 0.568 0.628 0.367 0.328 0.456 0.43 0.553
Mode Power Service/ Channel Frequency RB RB Test Position Spacin Measured 1g Average Value of Time Sweep (W/kg)
Reduction Modulation (MHz) | Size | Offset PACN | saR (W/kg) | 8 18 28 38 48 58 68 78 88
LTE Band 30 Hotspot On 10M_QPSK 27710 2310 50RB | 00ffset Bottom Side 10 mm 0.617 0.554 0.504 0.613 0.525 0.449 0.473 0.531 0.608 0.599
A Val fTi S W/k;
Mode Power Service/ Channel Frequency | RB RB Test Position Spacin Measured 1g verage Value of Time Sweep (W/ke)
Reduction Modulation (MHz) | size | Offset Pacing | sar (w/kg) 9 19 29 39 49 59 69 79 89
LTE Band 38 Full Power 20M_QPSK 38000 2595 1RB |490ffset| Bottom Side 10 mm 0.456 0.322 0.289 0.327 0.418 0.432 0.237 0.292 0.203 0.376
Mode Power Service/ Channel Frequency RB RB Test Position Spacin Measured 1g Average Value of Time Sweep (W/kg)
Reduction Modulation (MHz) | Size | Offset PACNe | saR (wykg) | 10 20 30 40 50 60 70 80 90
LTE Band 41 Full Power 20M_QPSK 41055 2636.5 1RB [490ffset| Bottom Side 10 mm 0.585 0.368 0.252 0.309 0.379 0.421 0.493 0.246 0.258 0.349
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Appendix D. DASY Calibration Certificate

The DASY calibration certificates are shown as follows.
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CALIBRATION
CNAS L0570

Object

Calibration Procedure(s)

Calibration date:

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

pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(22+3)C and

humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Cal Date(Calibrated by, Certificate No.)

Primary Standards ID# Scheduled Calibration
Power Meter NRVD 102196 07-Mar-18 (CTTL, No.J18X01510) Mar-19
Power sensor NRV-Z5 100596 07-Mar-18 (CTTL, No.J18X01510) Mar-19
Reference Probe EX3DV4 | SN 7514 27-Aug-18(SPEAG,N0.EX3-7514_Aug18) Aug-19
DAE4 SN 1555 20-Aug-18(SPEAG,No.DAE4-1555_Aug18) Aug-19
Secondary Standards 1D # Cal Date(Calibrated by, Certificate No.) Scheduied Calibration
Signal Generator E4438C | MY49071430 23-Jan-18 (CTTL, No.J18X00560) Jan-19
NetworkAnalyzer E5071C | MY46110673 24-Jan-18 (CTTL, No.J18X00561) Jan-19

Name s Functlon - ﬁlgnature

Calibrated by: 5.,Zhao" in'n»g o 8 AR Te st Eng' ,,eer" Th \ H

Reviewed by: linkHao SARTestEngmeeIr e

Approved by Qi Dianyﬁan o ,SAR PrOJect Leader

Issued: December 9, 2018
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z18-60532 Page 1 of 8
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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, “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
6GHz)”, July 2016

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.

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

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

o 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.

o 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: Z18-60532 Page 2 of 8
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Measurement Conditions

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

Fax: +86-10-62304633-2504
http://www.chinattl.cn

DASY Version DASY52 52.10.2.1495

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 750 MHz £ 1 MHz
Head TSL parameters

The following parameters and calculations were
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 41.9 0.89 mho/m

Measured Head TSL parameters (22.0+£0.2) °C 43.1+6 % 0.87 mho/m +6 %

Head TSL temperature change during test <1.0°C - -—-
SAR result with Head TSL

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

SAR measured 250 mW input power 207 mW/g

SAR for nominal Head TSL parameters

normalized to 1W

8.52 mW /g = 18.8 % (k=2)

SAR averaged over 10 cm’® {10 g) of Head TSL

Condition

SAR measured

250 mW input power

1.38mW/g

SAR for nominal Head TSL parameters

normalized to 1W

5.64mW /g £ 18.7 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.5 0.96 mho/m
Measured Body TSL parameters (22.0+£0.2) °C 5406 % 0.95 mho/m +6 %
Body TSL temperature change during test <1.0°C e -
SAR result with Body TSL ’ v
SAR averaged over1 cm’ (1 g) of Body TSL Condition

SAR measured

250 mW input power

215mW/g

SAR for nominal Body TSL parameters

normalized to 1W

| 8.61 mW /g £ 18.8 % (k=2)

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

Condition

SAR measured

250 mW input power

1.44mW/g

SAR for nominal Body TSL parameters

normalized to 1TW

5.77 mW /g +18.7 % (k=2)

Certificate No: Z18-60532

Page 3 of 8
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 54.20- 1.12jQ

Return Loss ’ -27.7dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 49.8Q- 3.37jQ

Return Loss -29.4dB

General Antenna Parameters and Design

Electrical Delay (one direction) 0.900 ns

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

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

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

Additional EUT Data

Manufactured by SPEAG

Certificate No: Z18-60532 Page 4 of 8
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DASYS Validation Report for Head TSL Date: 12.05.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V3 - SN: 1099
Communication System: UID 0, CW; Frequency: 750 MHz; Duty Cycle: 1:1
Medium parameters used: f= 750 MHz; ¢ = 0.865 S/m; &, = 43.13; p = 1000 kg/m3
Phantom section: Right Section
DASYS5 Configuration:

 Probe: EX3DV4 - SN7514; ConvF(9.47, 9.47, 9.47) @ 750 MHz; Calibrated:
8/27/2018

» Sensor-Surface: 1.4mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn1555; Calibrated: 8/20/2018

e Phantom: MFP_V5.1C ; Type: QD 000 P51CA; Serial: 1062

» Measurement SW: DASY52, Version 52.10 (2); SEMCAD X Version 14.6.12
(7450)

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

Reference Value = 53.37 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.12 W/kg

SAR(1 g) =2.07 W/kg; SAR(10 g) = 1.38 W/kg

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

0 dB =2.75 W/kg = 4.39 dBW/kg

Certificate No: Z18-60532 Page 5 of 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL Date: 12.05.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1099
Communication System: UID 0, CW; Frequency: 750 MHz; Duty Cycle: 1:1
Medium parameters used: f =750 MHz; 6 = 0.951 S/m; &, = 54.02; p = 1000 kg/m3
Phantom section: Center Section
DASYS5 Configuration:

o Probe: EX3DV4 - SN7514; ConvF(9.68, 9.68, 9.68) @ 750 MHz; Calibrated:
8/27/2018

¢ Sensor-Surface: 1.4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1555; Calibrated: 8/20/2018

e Phantom: MFP_V5.1C ; Type: QD 000 P51CA; Serial: 1062

e Measurement SW: DASY52, Version 52.10 (2); SEMCAD X Version 14.6.12
(7450)

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

Reference Value = 51.51 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 3.29 W/kg

SAR(1 g) =2.15 W/kg; SAR(10 g) = 1.44 W/kg

Maximum value of SAR (measured) = 2.88 W/kg

0 dB = 2.88 W/kg = 4.59 dBW/kg

Certificate No: Z18-60532 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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Calibration Procedure(s)

Calibration date: ‘December5,2018

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%.

N

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date(CaIinated by, Certificate No.) Scheduled Calibration

Power Meter NRVD 102196 07-Mar-18 (CTTL, No.J18X01510) Mar-19
Power sensor - NRV-Z5 100596 07-Mar-18 (CTTL, No.J18XO1510) Mar-19
Reference Probe EX3DV4 | SN 7514 27-Aug-18(SPEAG,No.EX3-7514_Aug18) Aug-19
DAE4 SN 1555 20-Aug-18(SPEAG,No.DAE4-1555_Aug18) Aug-19
Secondary Standards ID # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 23-Jan-18 (CTTL, No.J18X00560) Jan-19

" NetworkAnalyzer E5071C | MY46110673 24-Jan-18 (CTTL, No.J18X00561) Jan-19

Name ‘ Functlon

Calibrated by: Zhaoding - - SAR Test Englneer

Reviewed by: Lin Hao s ; s ARTestEnglneer S

Approved by: QiDianyuan . SARProjectLeader

Issued: December 8,‘2018
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/ NORMXx,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, “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
6GHz)", July 2016

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

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

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

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

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

o 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: Z18-60533 Page 2 of 8
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Measurement Conditions

100191, China

Fax: +86-10-62304633-2504
hitp://www.chinattl.

cn

DAS iguration, as far as not given on page 1.
DASY Version DASY52 52.10.2.1495
Extrapolation Advanced Extrapolation
Phantom " Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5mm
Frequency 835 MHz + 1 MHz

Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 41.5 0.90 mho/m
Measured Head TSL parameters (22.0+£0.2) °C 427+6% 0.88 mho/m £6 %
Head TSL temperature change during test <1.0°C -——- -

SAR result with Head TSL

SAR averaged over 1 cm’® (1g)of Head TSL__

Condition

SAR measured

250 mW.input power

235mW/g

SAR for nominal Head TSL parameters

normalized to 1W

9.61 mW /g % 18.8 % (k=2)

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

Condition

SAR measured

250 mW input power

1.56 MW /g

SAR for nominal Head TSL parameters

normalized to 1W

6.35 mW /g % 18.7 % (k=2)

Body TSL parameters
The followin rs and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 55.2 0.97 mho/m
Measured Body TSL parameters (22.0+£0.2) °C 53.7+6 % 0.99 mho/m £ 6 %
Body TSL temperature change during test <1.0°C -
SAR result with Body TSL
SAR averaged over 1 cm’ (1g) of Body TSL—|_ Condition
SAR measured 250 mW input power 247 mW /g

SAR for nominal Body TSL parameters

normalized to 1W

9.70 mW /g * 18.8 % (k=2)

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

Condition

SAR measured

250 mW input power

1.64mW/g

SAR for nominal Body TSL parameters

normalized to 1W

6.47 mW /g £ 18.7 % (k=2)

Certificate No: Z18-60533
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 52.6Q- 2.56jQ

Return Loss ' -28.9dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 47.20-6.92jQ

Return Loss -22.3dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.306 ns

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

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

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

Additional EUT Data

Manufactured by SPEAG

Certificate No: Z18-60533 Page 4 of 8
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DASYS5 Validation Report for Head TSL Date: 12.04.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d162
Communication System: UID 0, CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium parameters used: f =835 MHz; o = 0.881 S/m; &, =42.71; p = 1000 kg/m3
Phantom section: Right Section
DASYS5 Configuration:

o Probe: EX3DV4 - SN7514; ConvF(9.09, 9.09, 9.09) @ 835 MHz; Calibrated:
8/27/2018

o Sensor-Surface: 1.4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn1555; Calibrated: 8/20/2018

e Phantom: MFP VS5.1C ; Type: QD 000 P51CA; Serial: 1062

e Measurement SW: DASYS52, Version 52.10 (2); SEMCAD X Version 14.6.12
(7450)

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

Reference Value = 57.75 V/m; Power Drift =0.03 dB

Peak SAR (extrapolated) = 3.50 W/kg

SAR(1 g) =2.35 W/kg; SAR(10 g) = 1.56 W/kg

Maximum value of SAR (measured) = 3.11 W/kg

¢ -4.08

-6.12

-8.16

-10.20

0 dB = 3.11 W/kg = 4.93 dBW/kg

Certificate No: Z18-60533 Page 5 of 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL Date: 12.04.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d162
Communication System: UID 0, CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; ¢ = 0.986 S/m; ¢, = 53.72; p = 1000 kg/m3
Phantom section: Center Section
DASYS5 Configuration:

o Probe: EX3DV4 - SN7514; ConvF(9.47, 9.47, 9.47) @ 835 MHz; Calibrated:
8/27/2018

o Sensor-Surface: 1.4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn1555; Calibrated: 8/20/2018

e Phantom: MFP_V5.1C ; Type: QD 000 P51CA; Serial: 1062

o Measurement SW: DASY52, Version 52.10 (2); SEMCAD X Version 14.6.12
(7450)

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

Reference Value = 55.24 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 3.72 W/kg

SAR(1 g) =2.47 W/kg; SAR(10 g) = 1.64 W/kg

Maximum value of SAR (measured) = 3.29 W/kg

N -1.03
6.05 [REEE

-8.06

-10.08

0 dB =3.29 W/kg =5.17 dBW/kg

Certificate No: Z18-60533 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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Client ‘Sporton \ Certificate No: ~ 218-60258
T I T % s T

Object

Calibration Procedure(s)

Calibration date: July 30, 20

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.

Al calibrations have been conducted in the closed laboratory facility: environment temperature(2243)C and
humidity<70%. '

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

Primary Standards ID # eaHaa{e(Gathated—by,—Cﬂﬂlﬂﬁale—No—) Scheduled Calibration
Power Meter NRVD 102083 01-Nov-17 (CTTL, No.J17X08756) Oct-18
Power sensor NRV-Z5 100542 01-Nov-17 (CTTL, No.J17X08756) Oct-18
Reference Probe EX3DV4 | SN 7464 12-Sep-17(SPEAG,N0.EX3-7464_Sep17) Sep-18
DAE4 SN 1524 13-Sep-17(SPEAG,No.DAE4-1524_Sep17) Sep-18
Secondary Standards ID# eﬁga{eegahbpatecLberemﬂﬂaE_N_ol Scheduled Calibration
Signal Generator E4438C MY49071430 23-Jan-18 (CTTL, No.J1 8X00560) Jan-19
NetworkAnalyzer E5071C | MY4611 0673 24-Jan-18 (CTTL, No.J18X00561) Jan-19
Name Function Signature
Calibrated by: Zhao Jing S AR TeSt:‘Engir;!?er ‘ Dy
Reviewed by: Lin Hao - SAR Test;Eﬁrjg'ifgéef |
Approved by: Qi Dianyuan o ~ SAR ProjeCff:Lééder

Issued: August 3, 2018 "

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

Certificate No: Z18-60258 Page 1 of 8
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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, “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
6GHz)”, July 2016

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.

o 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.

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

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

e SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR 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: Z18-60258 Page 2 of 8
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Measurement Conditions
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7 i n page 1.

DASY Version DASY52 52.10.1.1476

Extrapolation Advanced Extrapolation

Phantom Triple Flat Phantom 5.1C

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz=5mm

Frequency 1750 MHz £ 1 MHz
Head TSL parameters

The followwatere-and-ealeulaﬁonsw-aﬂm@.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 401 1.37 mho/m

Measured Head TSL parameters (22.0+0.2) °C 412+6% 1.33 mho/m £ 6 %

Head TSL temperature change during test <1.0°C
SAR result with Head TSL

SAR averaged-over+-¢# {1 g} of Head TSL Condition

SAR measured

250 mW input power

8.91 MW /g

SAR for nominal Head TSL parameters

normalized to 1W

36.5 mW /g + 18.8 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL Condition
SAR measured 250 mW input power 481 mWI/g
SAR for nominal Head TSL parameters normalized to 1W 19.5 mW /g £ 18.7 % (k=2)
Body TSL parameters
The followi i were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 53.4 1.49 mho/m
Measured Body TSL parameters (22.0+0.2) °C 53.8+6% 1.48 mho/m £ 6 %
Body TSL temperature change during test <1.0°C .

SAR result with Body TSL

Condition

SAR averaged over 1 chL (tgyof Body TSt

SAR measured

250 mW input power

9.17mW/g

SAR for nominal Body TSL parameters

normalized to 1W

37.0 mW /g £ 18.8 % (k=2)

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

Condition

SAR measured

250 mW input power

505mW /g

SAR for nominal Body TSL parameters

normalized to 1W

20.3 mW /g £ 18.7 % (k=2)

Certificate No: Z18-60258
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 50.3- 0.87 jQ

Return Loss -40.7dB

Antenna Parameters with Body TSL

‘Tmpedance, transformed to feed point 44.8Q-2.59jQ

\ Return Loss -24.3dB

General Antenna Parameters and Design

‘Eectrical Delay (one direction) 1.087 ns

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

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

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

Additional EUT Data

Manufactured by SPEAG

Certificate No: Z18-60258 Page 4 of 8
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DASY5 Validation Report for Head TSL Date: 07.30.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1137
Communication System: UID 0, CW; Frequency: 1750 MHz; Duty Cycle: 1:1
Medium parameters used: f= 1750 MHz; 6 = 1.332 S/m; er = 41.17, p = 1000 kg/m3
Phantom section: Center Section
DASY5 Configuration:

« Probe: EX3DV4 - SN7464; ConvF(8.7,8.7,8.7) @ 1750 MHz; Calibrated:
9/12/2017

o Sensor-Surface: 1.4mm (Mechanical Surface Detection)

o FElectronics: DAE4 Sn1524; Calibrated: 9/13/2017

e Phantom: MFP_V5.1C; Type: QD 000 P51CA; Serial: 1062

o Measurement SW: DASY52, Version 52.10 (1); SEMCAD X Version 14.6.11
(7439)

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

Reference Value = 96.50 V/m; Power Drift = 0.00dB

Peak SAR (extrapolated) = 16.1 W/kg

SAR( g) = 8.91 W/kg; SAR(10 g) = 4.81 W/kg

Maximum value of SAR (measured) = 13.5 Wikg

-9.74

-12.99

-16.24

0 dB = 13.5 W/kg = 11.30 dBW/kg

Certificate No: Z18-60258 Page 50f 8
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL Date: 07.30.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1137
Communication System: UID 0, CW:; Frequency: 1750 MHz; Duty Cycle: 1:1
Medium parameters used: £=1750 MHz; 6 = 1.477 S/m; er =53.84; p = 1000 kg/m3
Phantom section: Left Section
DASYS5 Configuration:

« Probe: EX3DV4 - SN7464; ConvF(8.6, 8.6, 8.6) @ 1750 MHz; Calibrated:
9/12/2017

o Sensor-Surface: 1.4mm (Mechanical Surface Detection)

« FElectronics: DAE4 Sn1524; Calibrated: 9/13/2017

o Phantom: MFP_V5.1C; Type: QD 000 P51CA; Serial: 1062

« Measurement SW: DASY52, Version 52.10 (1); SEMCAD X Version 14.6.11
(7439)

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

Reference Value = 77.55 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 16.0 Wkg

SAR(1 g) = 9.17 W/kg; SAR(10 g) = 5.05 W/kg

Maximum value of SAR (measured) = 13.7 W/kg

dB

-9.19

-12.26

o

-15.32 -
0 dB = 13.7 W/kg = 11.37 dBW/kg

Certificate No: Z18-60258 Page 7 of 8



® in Collaboration with

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: cttl@chinattl.com hitp://www.chinattl.cn

Impedance Measurement Plot for Body TSL
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Calibration Procedure(s)

Calibration date:

This calibration Certificate d
measurements(Sl). The mea
pages and are part of the certificate.

ocumen

humidity<70%.

Calibration Equipment used (M&TE cri

ts the traceability to national standards,
probability are given on the foliowing

surements and the uncertainties with confidence

All calibrations have been conducted in the clos
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which realize the physical units of

ed laboratory facility: environment temperature(223)C and

tical for calibration)

This calibration certificate shall not be

Primary Standards D # 0.) Scheduled Calibration
Power Meter NRVD 102196 07-Mar-18 (CTTL, No.J18X01510) Mar-19
Power sensor NRV-Z5 100596 07-Mar-18 (CTTL, No.J1 8X01510) Mar-19
Reference Probe EX3DV4 SN 7514 27-Aug-1 8(SPEAG,N0.EX3—7514_Aug18) Aug-19

- DAE4 SN 1555 20-Aug-18(SPEAG,N0.DAE4-1555_Aug18) Aug-19
Secondary Standards ID# : No. Scheduled Calibration
Signal Generator E4438C | MY49071430 23-Jan-18 (CTTL, No.J1 8X00560) Jan-19
NetworkAnalyzer E5071C MY46110673 24-Jan-18 (CTTL, No.J18X00561) Jan-19

‘ Name ‘Function o

Calbrated oy Zmosng  SARTestEngheer

Reviewed by: LVLir’"_ Haq( S SARTestEnglneer o it

Approved by. _ Ql Dlanyuan sARPrOJe CtLeader S , %,

lssued: December 10, 2018
ritten approval of the laboratory.

reproduced except in full without w
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lossary:
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 62208-1, “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
6GHz)”, July 2016

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.

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

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

e SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR 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: Z18-60536 Page20f 8
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Measurement Conditions

; on page
DASY Version DASY52 52.10.2.1495
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 51C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5mm
Frequency 1900 MHz + 1 MHz
Head TSL parameters
The followin ions were applied. -
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0 °C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0+0.2) °C 3066 % 1.44 mho/m +6 %
Head TSL temperature change during test <1.0°C -—-
SAR result with Head TSL
sARaverageéever—fl--cmif(jg)_of_Hgad_& Condition
SAR measured 250 mW input power 101 mW/g
SAR for nominal Head TSL parameters normalizéd to 1W 39.6 mW /g £ 18.8 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL Condition
SAR measured 250 mW input power 525mW/g
SAR for nominal Head TSL parameters normalized to 1W 20.7 mW /g £ 18.7 % (k=2)
Body TSL parameters
The following p& ions were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 53.3 1.52 mho/m
| Measured Body TSL parameters (22.0+0.2)°C 51.8+6 % 1.56 mho/m + 6 %
Body TSL temperature change during test <1.0°C -

SAR result with Body TSL
SAR averaged over T crmr— (tgyof Body TSk Condition
SAR measured 250 mW input power 102mW/g
SAR for nominal Body TSL parameters normalized to 1W 39.9 mW /g £ 18.8 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL Condition
SAR measured 250 mW input power 531mW/g
SAR for nominal Body TSL parameters normalized to 1W 20.9 mW /g £ 18.7 % (k=2)

Certificate No: Z18-60536
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 52.1Q+ 5.35jQ

Return Loss -25.0dB

" Antenna Parameters with Body TSL

Impedance, transformed to feed point 48.90+ 6.19jQ

Return Loss -24.0dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.067 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, smail 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

Certificate No: Z18-60536 Page 4 of 8
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DASYS5 Validation Report for Head TSL Date: 12.06.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1900 MHz; Type: D1900V?2; Serial: D1900V2 - SN: 5d182
Communication System: UID 0, CW; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium parameters used: £= 1900 MHz; o = 1.441 S/m; & =139.59; p = 1000 kg/m3
Phantom section: Center Section
DASYS5 Configuration:

o Probe: EX3DV4 - SN7514; ConvF(7.73,7.73,7.73) @ 1900 MHz; Calibrated:
8/27/2018

«  Sensor-Surface: 1.4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn1555; Calibrated: 8/20/2018

o Phantom: MFP_V5.1C ; Type: QD 000 P51CA; Serial: 1062

« Measurement SW: DASY52, Version 52.10 (2); SEMCAD X Version 14.6.12
(7450)

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

Reference Value = 95.91 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 19.3 Wikg

SAR(1 g) = 10.1 W/kg; SAR(10 g) = 5.25 W/kg

Maximum value of SAR (measured) = 15.8 Wkg

| -3.49
B -5.98
-10.48

-13.97

-17.46

0 dB = 15.8 W/kg = 11.99 dBW/kg

Certificate No: Z18-60536 Page 5 of 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL Date: 12.05.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d182
Communication System: UID 0, CW; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium parameters used: f= 1900 MHz; 6 = 1.564 S/m; & = 51.82; p = 1000 kg/m3
Phantom section: Right Section
DASY5 Configuration:

e Probe: EX3DV4 - SN7514; ConvF(7.53, 7.53, 7.53) @ 1900 MHz; Calibrated:
8/27/2018 '

o Sensor-Surface: 1.4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn1555; Calibrated: 8/20/2018

e Phantom: MFP_V5.1C ; Type: QD 000 P51CA; Serial: 1062

e Measurement SW: DASY52, Version 52.10 (2); SEMCAD X Version 14.6.12
(7450)

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

Reference Value = 84.07 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 18.9 W/kg

SAR(1 g) = 10.2 W/kg; SAR(10 g) =5.31 W/kg

Maximum value of SAR (measured) = 15.7 W/kg

_{ 3.46
Xl
10.37

-13.63

-17.29 L T e ;
0 dB = 15.7 W/kg = 11.96 dBW/kg

Certificate No: Z18-60536 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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Object 923‘0'0V2;-“$Ni? 1086

Calibration Procedure(s) FF-Z11-003 01

Cahbratlon Procedures for dlpole «valldatlon klts
Calibration date: November1,2018 = =

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

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID # Cal Date(Calibrated by, Certificate No.) Scheduied Calibration
Power Meter NRVD 102196 07-Mar-18 (CTTL, No.J18X01510) Mar-19
Power sensor NRV-Z5 100596 07-Mar-18 (CTTL, No.J18X01510) Mar-19
Reference Probe EX3DV4 | SN 7514 27-Aug-18(SPEAG No.EX3-7514_Aug18) Aug-19
DAE4 SN 1555 20-Aug-18(SPEAG,No.DAE4-1555_Aug18) Aug-19
Secondary Standards D # Cal Date(Calibrated by, Certificate NB.) Scheduled Calibration
Signal Generator E4438C | MY49071430 23-Jan-18 (CTTL, No.J18X00560) Jan-19
NetworkAnalyzer E5071C | MY46110673 24-Jan-18 (CTTL, No.J18X00561) Jan-19

Name Function ‘ ; Signature

Calibrated by: Zhaoding  SARTestEngineer | X

Reviewed by: Lin Hao AR TestEngineer

Approved by. QiDianyuan . SAR Project Leader

Issued: November 5, 20187~
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “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
6GHz)”, July 2016

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.

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

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

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: Z18-60391 Page 2 of 8
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Measurement Conditions

DASY system canfiguration, as far as ot given-on-page-1.

Fax: +86-10-62304633-2504
http://www.chinatt].cn

DASY Version DASY52 52.10.2.1495
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 2300 MHz + 1-MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.5 1.67 mho/m
Measured Head TSL parameters (22.0+£0.2) °C 39416 % 1.70 mho/m + 6 %
Head TSL temperature change during test <1.0°C - e
SAR result with Head TSL
SAR averaged over1-c/’ (1 g) of Head TSL Condition

SAR measured

250 mW .input power

126 mW/g

SAR for nominal Head TSL parameters

normalized to 1W

49.9 mW /g £ 18.8 % (k=2)

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

Condition

SAR measured

250 mW input power

5.97mW/g

SAR for nominal Head TSL parameters

normalized to 1W

23.8 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 52.9 1.81 mho/m
Measured Body TSL parameters (22.0+£0.2) °C 53.0+x6 % 1.86 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

122mW/g

SAR for nominal Body TSL parameters

normalized to 1W

48.1mW /g £ 18.8 % (k=2)

SAR averaged over 10 ¢’ (10 g) of Body TSL

Condition

SAR measured

250 mW input power

582 mW /g

SAR for nominal Body TSL parameters

normalized to 1W

23.1mW /g £ 18.7 % (k=2)

Certificate No: Z18-60391
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 46.5Q- 3.86jQ

Return Loss - 25.3dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 43.90- 2.30jQ

Return Loss -23.1dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.033 ns

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

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

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

Additional EUT Data

Manufactured by SPEAG
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DASYS Validation Report for Head TSL Date: 11.01.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2300 MHz; Type: D2300V2; Serial: D2300V2 - SN: 1056
Communication System: UID 0, CW; Frequency: 2300 MHz; Duty Cycle: 1:1
Medium parameters used: f=2300 MHz; 6 = 1.7 S/m; ¢, = 39.42; p = 1000 kg/m3
Phantom section: Center Section
DASYS5 Configuration:

e Probe: EX3DV4 - SN7514; ConvF(7.42, 7.42, 7.42) @ 2300 MHz; Calibrated:
8/27/2018

» Sensor-Surface: 1.4mm (Mechanical Surface Detection)

¢ Electronics: DAE4 Sn1555; Calibrated: 8/20/2018

 Phantom: MFP_V5.1C ; Type: QD 000 P51CA; Serial: 1062

e Measurement SW: DASY52, Version 52.10 (2); SEMCAD X Version 14.6.12
(7450)

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

Reference Value = 106.4 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 26.1 W/kg

SAR(1 g) = 12.6 W/kg; SAR(10 g) =5.97 W/kg

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

dB

0 dB =21.0 W/kg = 13.22 dBW/kg
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Impedance Measurement Plot for Head TSL

Trl S11 Log Mag 10.00dB/ Ref 0.000d8 [FL]
5000 ST —373000600 Gz 525,335 6

40,00
30.00
20.00
10. 00
0.000 \ .' P T . q
-10.00 ‘ ‘

-20.00

-30.00

-40, 00

-50.00 : : =
P S11 smith (R+jx) Scale 1.000U [F1 pel]

>l 2.3000000 GHz 46.467 Q -3.8563 0 17.94

Certificate No: Z18-60391 Page 6 of 8



P\ Cleboration with
=777 s p e a g
T — CALIBRATION LABORATORY
Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China

Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: cttl@chinattl.com http://www.chinattl.cn

DASYS Validation Report for Body TSL Date: 11.01.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2300 MHz; Type: D2300V2; Serial: D2300V2 - SN: 1056
Communication System: UID 0, CW; Frequency: 2300 MHz; Duty Cycle: 1:1
Medium parameters used: f= 2300 MHz; 6 = 1.864 S/m; ¢, = 52.96; p = 1000 kg/m3
Phantom section: Right Section
DASY5 Configuration:

e Probe: EX3DV4 - SN7514; ConvF(7.25, 7.25, 7.25) @ 2300 MHz; Calibrated:
8/27/2018

o Sensor-Surface: 1.4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn1555; Calibrated: 8/20/2018

o Phantom: MFP_V5.1C ; Type: QD 000 P51CA; Serial: 1062

» Measurement SW: DASY52, Version 52.10 (2); SEMCAD X Version 14.6.12
(7450)

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

Reference Value = 99.95 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 24.5 W/kg

SAR(1 g) = 12.2 W/kg; SAR(10 g) = 5.82 W/kg

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

dB
0

& -5.25
-12.38

-16.50

. _
0 dB =20.0 W/kg = 13.01 dBW/kg

-20.63
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Impedance Measurement Plot for Body TSL

Trl S11 Log Mag 10.00dB/ Ref 0.000dB L[FLi]
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Glossary:
TSL tissue simutating liquid
ConvF sensitivity in TSL/ NORMXx,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, “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
6GHz)", July 2016

¢) 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:

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.

o 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 uncenrtainty required.

s 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.

o 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: Z18-60326 Page 2 of 8
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DASY system configuration, as far as not given on page 1.

DASY Version DASY52 52.10.1.1476
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5mm
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 388+6% 1.80 mho/m £ 6 %
Head TSL temperature change during test <1.0°C — -—
SAR result with Head TSL
SAR averaged over 1 cm’ Condition

{1 g) of Head TSL

SAR measured

250 mW input power

13.2mW/g

SAR for nominal Head TSL parameters

normalized to 1W

52.7 mW /g * 18.8 % (k=2)

SAR averaged over 10 oem’®

(10 g) of Head TSL

Condition

SAR measured

250 mW input power

617 mW/ig

SAR for nominal Head TSL parameters

normalized to 1W

24.6 mW /g * 18.7 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 527 1.95 mho/m
Measured Body TSL parameters (220x0.2)°C 523+6% 1.98 mho/m £ 6 %
Body TSL temperature change during test <1.0°C -—
SAR result with Body TSL
SAR averaged over 1 ¢’ (1 g) of Body TSL Condition

SAR measured

250 mW input power

13.0mwW /g

SAR for nominal Body TSL parameters

normalized to 1W

51.5 mW /g t 18.8 % (k=2)

SAR averaged over 10 cm’®

(10 g) of Body TSL

Condition

SAR measured

250 mW input power

614 mW/g

SAR for nominal Body TSL parameters

normalized to 1W

24.4 mW /g & 18.7 % (k=2)

Certificate No: Z18-60326
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 53.90Q+ 2.56jQ

Return Loss - 26.9d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 50.00+ 4.22iQ

Return Loss -27.5dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.022 ns

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

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

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

Additional EUT Data

Manufactured by SPEAG
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Client

Object

.Calibration Procedure(s)

Calibration date:

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 NRVD 102196 07-Mar-18 (CTTL, No.J18X01510) Mar-19
Power sensor NRV-Z5 | 100596 07-Mar-18 (CTTL, No.J18X01510) Mar-19
Reference Probe EX3DV4 | SN 7514 27-Aug-18(SPEAG,No.EX3-7514_Aug18) Aug-19
DAE4 ' SN 1555 20-Aug-18(SPEAG,No.DAE4-1555_Aug18) Aug-19
Secondary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 23-Jan-18 (CTTL, No.J18X00560) Jan-19
Network Analyzer E5071C | MY46110673 24-Jan-18 (CTTL, No.J18X00561) Jan-19

= Signature

Name Function

Calibrated by: Zhao difg /%:r - %ﬁ X
Reviewed by: LinHao IR
Approved by: QiDianyuan - SARProjectleader

R

Issued: December 10, 2018
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
6GHz)", July 2016 :

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:

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.

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

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

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

e SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR 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: Z18-60537 Page 2 of 8
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1.

DASY Version DASY52 52.10.2.1495
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 2600 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.0 1.96 mho/m
Measured Head TSL parameters (22.0+£0.2) °C 39.1+6% 1.93 mho/m +6 %
Head TSL temperature change during test <1.0°C - -—
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition

SAR measured

250 mW input power

14.4mW /g

SAR for nominal Head TSL parameters

normalized to 1W

§8.1 mW /g £ 18.8 % (k=2)

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

Condition

SAR measured

250 mW input power

6.50mW /g

SAR for nominal Head TSL parameters

normalized to 1W

26.1 mW /g £ 18.7 % (k=2)

Body TSL parameters
The following parameters and cal i ied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 52.5 2.16 mho/m
Measured Body TSL parameters (22.0+0.2) °C 51.0£6 % 2.18 mho/m £ 6 %
Body TSL temperature change during test <1.0°C -
SAR result with Body TSL
SAR averaged over1_cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.8mW/g
SAR for nominal Body TSL parameters normalized to 1W 54.6 mW /g £ 18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL Condition
SAR measured 250 mW input power 6.18mW/g

SAR for nominal Body TSL parameters

normalized to 1W

24.6 mW /g  18.7 % (k=2)

Page 3 of 8
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Appendix(Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 48.60-6.33jQ

Return Loss -23.7dB
Antenna Parameters with Body TSL

Impedance, transformed to feed point 44.8Q- 5.36j)Q

Return Loss -22.1dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.015 ns

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

be measured.

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

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

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

connections near the feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG
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DASYS Validation Report for Head TSL Date: 12.06.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1070
Communication System: UID 0, CW; Frequency: 2600 MHz; Duty Cycle: 1:1
Medium parameters used: f=2600 MHz; ¢ = 1.926 S/m; & = 39.1; p = 1000 kg/m3
Phantom section: Center Section
DASY?35 Configuration:

Probe: EX3DV4 - SN7514; ConvF(6.92, 6.92, 6.92) @ 2600 MHz; Calibrated:
8/27/2018

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn15535; Calibrated: 8/20/2018

Phantom: MFP_V5.1C ; Type: QD 000 P51CA; Serial: 1062

Measurement SW: DASY52, Version 52.10 (2); SEMCAD X Version 14.6.12
(7450)

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

Reference Value = 99.07 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 31.1 W/kg

SAR(1 g) = 14.4 W/kg; SAR(10 g) = 6.5 W/kg

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

: z

0 dB = 24.7 W/kg = 13.93 dBW/kg

Certificate No: Z18-60537 Page 5 of 8
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Impedance Measurement Plot for Head TSL

[Tri Sil Log Mag 10.00dB/ Ref 0.00005 L[FL]
90-00 555000000 GHz 23,673 5] ; T §
TR PSS WSS B N

i

30,00 [ oo SR ;, . o e S S
20,00 |- s ..;.; e e St U O ST o

10. 00 R ; - oo

0. 000 p}-

~10. 00

~-20.00

-30.00

B0, Q0 [ e ,:» —

~50.00 : .
PR s11 smith (R+jX) scale 1.000U [F1 Dell

>l 2.6000000 GHz 48.618 Q -6.3250 0 9.678

Certificate No: Z18-60537 Page 6 of 8



!® In Collaboration with
w777 s p e a g
f T CALIBRATION LABORATORY

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: cttl@chinattl.com http://www.chinattl.cn

DASYS3 Validation Report for Body TSL Date: 12.06.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1070
Communication System: UID 0, CW; Frequency: 2600 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2600 MHz; 6 =2.181 S/m; & = 51.03; p = 1000 kg/m3
Phantom section: Right Section
DASYS5 Configuration:

o Probe: EX3DV4 - SN7514; ConvF(7.06, 7.06, 7.06) @ 2600 MHz; Calibrated:
8/27/2018

» Sensor-Surface: 1.4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn1555; Calibrated: 8/20/2018

¢ Phantom: MFP_V5.1C ; Type: QD 000 P51CA; Serial: 1062

* Measurement SW: DASYS52, Version 52.10 (2); SEMCAD X Version 14.6.12
(7450)

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

Reference Value = 87.90 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 29.5 W/kg

SAR(1 g) = 13.8 W/kg; SAR(10 g) = 6.18 W/kg

Maximum value of SAR (measured) = 23.6 W/kg

g

0 dB =23.6 W/kg = 13.73 dBW/kg
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Impedance Measurement Plot for Body TSL
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Sporton o Certificate No: __Z18-60259

Object D5GHzV2 - SN: 1167

Calibration Procedure(s) FE-Z11 003_01

Calibration | rocedures for dlpole validation kits

Calibration date: August 03,2018

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.

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# i rificate No. Scheduled Calibration
Power Meter NRP2 102083 01-Nov-17 (CTTL, No.J17X08756) Oct-18
Power sensor NRP-Z91 | 100542 01-Nov-17 (CTTL, No.J17X08756) Oct-18
ReferenceProbe EX3DV4 | SN 7464 12-Sep-17(SPEAG,No.EX3-7464_Sep17) Sep-18
DAE4 SN 1524 13-Sep-17(SPEAG,No.DAE4-1524_Sep17) Sep-18

:)
Secondary Standards ID # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 23-Jan-18 (CTTL, No.J18X00560) Jan-19
NetworkAnalyzerE5071C | MY46110673  24-Jan-18 (CTTL, No.J18X00561) Jan-19
Name Function Slgnature :

Calibrated by: Zhao Jing . SAR Test-E_ngin}e‘er v y g:: :

Reviewed by: Lin Hao .~ SARTest En_gi_heer ' \hmpw ; N

Approved by: QiDianyuan ~ SAR Project Leader

Issued: August 6, 2018
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, 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
6GHz)”, July 2016

c) IEC 62209-2, “Procedure to measure the Specific Absorption Rate (SAR) For wireless
commubnication 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:

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.

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

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

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

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

e SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR 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: Z18-60259 Page 2 of 14
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Measurement Conditions

DASY system configuration, as far as not given on page |y

Fax: +86-10-62304633-2504

DASY Version DASY52 52.10.1.1476
Extrapolation Advanced Extrapolation

Phantom Triple Flat Phantom 5.1C

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy =4 mm, dz=1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

5250 MHz + 1 MHz
5600 MHz + 1 MHz
5750 MHz + 1 MHz

Head TSL parameters at 5250 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.9 4.71 mho/m
Measured Head TSL parameters (22.0+0.2)°C 359+6 % 4.82 mho/m 6 %
Head TSL temperature change during test <1.0°C m—n -—--
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition

SAR measured

100 mW input power

7.69mW/g

SAR for nominal Head TSL parameters

normalized to 1W

77.0 mW /g + 24.4 % (k=2)

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

Condition

SAR measured

100 mW input power

220mW /g

SAR for nominal Head TSL parameters

normalized to 1TW

22.0 mW /g £ 24.2 % (k=2)

Certificate No: Z18-60259
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Head TSL parameters at 5600 MHz

Fax: +86-10-62304633-2504
http://www.chinattl.cn

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.5 5.07 mho/m
Measured Head TSL parameters (22.0£0.2)°C 351+6% 5.18 mho/m £6 %
Head TSL temperature change during test <1.0°C -
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.09mW/g

SAR for nominal Head TSL parameters

normalized to 1W

80.8 mW /g * 24.4 % (k=2)

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

Condition

SAR measured

100 mW input power

2.32mW/g

SAR for nominal Head TSL parameters

normalized to 1W

23.2 mW /g £ 24.2 % (k=2)

" Head TSL parameters at 5750 MHz
Wand-calcmaimﬂi

The followin ions were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.4 5.22 mho/m
Measured Head TSL parameters (22.0+0.2)°C 34916 % 537 mho/m=6 %
Head TSL temperature change during test <1.0°C -——- -
SAR result with Head TSL at 5750 MHz

FS’AR averaged over 1 cm’ (1 g) of Head TSL Condition

SAR measured 100 mW input power 7.70mW/g

SAR for nominal Head TSL parameters

normalized to 1W

76.9 mW /g  24.4 % (k=2)

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

Condition

SAR measured

100 mW input power

217mW/g

SAR for nominal Head TSL parameters

normalized to 1W

21.6 mW /g  24.2 % (k=2)

Certificate No: Z18-60259
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Body TSL parameters at 5250 MHz
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The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.9 5.36 mho/m
Measured Body TSL parameters (22.0+£0.2) °C 484 +6 % 5.32 mho/m £ 6 %
Body TSL temperature change during test <1.0°C e
SAR result with Body TSL at 5250 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition

SAR measured

100 mW input power

746 mW /g

SAR for nominal Body TSL parameters

normalized to 1W

74.4 mW /g % 24.4 % (k=2)

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

Condition

SAR measured

100 mW input power

210mW/g

SAR for nominal Body TSL parameters

normalized to 1W

20.9 mW /g % 24.2 % (k=2)

Body TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.5 5.77 mho/m
Measured Body TSL parameters (22.0+£0.2)°C 477+£6 % 5.79 mho/m £ 6 %
Body TSL temperature change during test <1.0°C
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 773 mW /g

SAR for nominal Body TSL parameters

normalized to 1W

77.1 mW /g £ 24.4 % (k=2)

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

Condition

SAR measured

100 mW input power

216 mW /g

SAR for nominal Body TSL parameters

normalized to 1W

21.5 mW /g * 24.2 % (k=2)

Page 5 of 14
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Body TSL parameters at 5750 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.3 5.94 mho/m
Measured Body TSL parameters (22.0+0.2) °C 4856 % 5.93 mho/m +6 %
Body TSL temperature change during test <1.0°C -
SAR result with Body TSL at 5750 MHz
Condition

SAR averaged over 1 cm’ (1 g) of Body TSL

SAR measured 100 mW input power

7.43mW /g

SAR for nominal Body TSL parameters normalized to 1W

74.3 mW Ig % 24.4 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL Condition

SAR measured 100 mW input power

2.08mW/g

normalized to 1W

SAR for nominal Body TSL parameters

20.8 mW /g £ 24.2 % (k=2)

Certificate No: Z18-60259 Page 6 of 14
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point 50.3Q - 9.42jQ

Return Loss -20.6dB
Antenna Parameters with Head TSL. at 5600 MHz

Impedance, transformed to feed point 58.1Q - 7.15jQ

Return Loss -20.0dB
Antenna Parameters with Head TSL at 5750 MHz

impedance, transformed to feed point 53.5Q - 7.66jQ

Return Loss -21.8dB
Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed to feed point 49.5Q - 7.40jQ

Return Loss -22.6dB
Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 58.0Q - 6.37|Q

Return Loss -20.5dB
Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed to feed point 54.5Q - 7.07jQ

Return Loss -21.9dB

Certificate No: Z18-60259

Page 7 of 14




® in Collaboration with

_—
&77] s p e a9

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel; +86-10-62304633-2512 Fax: +86-10-62304633-2504
E-mail: ctti@chinattl.com http://www.chinattl.cn

General Antenna Parameters and Design

Electrical Delay (one direction) 1.065 ns

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

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

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

Additional EUT Data

Manufactured by SPEAG

Certificate No: Z18-60259 Page 8 of 14
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DASYS5 Validation Report for Head TSL Date: 07.27.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1167

Communication System: CW, Frequency: 5250 MHz, Frequency: 5600 MHz,

Frequency: 5750 MHz,

Medium parameters used: f = 5250 MHz; o = 4.822 S/m; er = 35.92; p = 1000

kg/m3, Medium parameters used: f = 5600 MHz; o = 5.184 S/m; er = 35.14; p =

1000 kg/m3, Medium parameters used: f = 5750 MHz; o = 5.365 S/m; er = 34.88; p

= 1000 kg/m3,

Phantom section: Center Section

DASY5 Configuration:

«  Probe: EX3DV4 - SN7464; ConvF(5.68, 5.68, 5.68) @ 5250 MHz; Calibrated:
9/12/2017, ConvF(4.98, 4.98, 4.98) @ 5600 MHz; Calibrated: 9/12/2017,
ConvF(5.04, 5.04, 5.04) @ 5750 MHz; Calibrated: 9/12/2017,

« Sensor-Surface: 1.4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn1524; Calibrated: 9/13/2017

« Phantom: MFP_V5.1C ; Type: QD 000 P51CA; Serial: 1062

«  Measurement SW: DASY52, Version 52.10 (1); SEMCAD X Version 14.6.11
(7439)

Dipole Calibration /Pin=100mW, d=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 65.09 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 32.4 W/kg

SAR(1 g) = 7.69 W/kg; SAR(10 g) = 2.2 W/kg

Maximum value of SAR (measured) = 18.0 W/kg

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 63.53 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 36.2 W/kg

SAR(1 g) = 8.09 W/kg; SAR(10 g) = 2.32 W/kg

Maximum value of SAR (measured) = 19.7 W/kg

Dipole Calibration [Pin=100mW, d=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 63.79 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 36.2 W/kg

SAR(1 g) = 7.7 Wikg; SAR(10 g) = 2.17 Wikg

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

Certificate No: Z18-60259 Page 9 of 14
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dB

0 dB = 19.0 W/kg = 12.79 dBW/kg
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Impedance Measurement Plot for Head TSL

Trl s11 Log Mag 10.00ds/ Ref 0.000d8 [F1]
50.00

51 5.2500000 GHz -20.583 d8
40.00 7 5.6000000 GHz -20.003 dB
' 3 5.7500000 GHz -21.823 dB

30.00
20.00
10. 00
0.000
-10. 00

i 1
-20. 00

-30.00

-40.00

~50,00 '
J}m 511 smith (R+jx) scale 1.000u [F1 pell
51  5.2500000 GHz 50.314 0 -9.4158 0 3.219

5 5.6000000 GHz 58.136 0 -7.1538 Q 3.
3 5.7500000 GHz 53.485 0 -7.6562 Q d
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DASY5 Validation Report for Body TSL Date: 08.02.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1167

Communication System: CW, Frequency: 5250 MHz, Frequency: 5600 MHz,

Frequency: 5750 MHz,

Medium parameters used: f = 5250 MHz; o = 5.316 S/m; €r = 48.42; p = 1000

kg/m3, Medium parameters used: f = 5600 MHz; o = 5.789 S/m; er = 47.7; p =

1000 kg/m3, Medium parameters used: f = 5750 MHz; o = 5.926 S/m; €r = 48.45; p

= 1000 kg/m3,

Phantom section: Right Section

DASY5 Configuration:

«  Probe: EX3DV4 - SN7464; ConvF(5.29, 5.29, 5.29) @ 5250 MHz; Calibrated:
9/12/2017, ConvF(4.5, 4.5, 4.5) @ 5600 MHz; Calibrated: 9/12/2017,
ConvF(4.59, 4.59, 4.59) @ 5750 MHz; Calibrated: 9/12/2017,

« Sensor-Surface: 1.4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn1524; Calibrated: 9/1 3/2017

« Phantom: MFP_V5.1C ; Type: QD 000 P51CA; Serial: 1062

« Measurement SW: DASY52, Version 52.10 (1); SEMCAD X Version 14.6.11
(7439)

Dipole Calibration /Pin=100mW, d=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 64.14 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 31.9 W/kg

SAR(1 g) = 7.46 W/kg; SAR(10 g) = 2.1 Wikg

Maximum value of SAR (measured) = 17.6 W/kg

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 62.32 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 36.3 W/kg

SAR(1 g) = 7.73 W/kg; SAR(10 g) = 2.16 Wikg

Maximum value of SAR (measured) = 19.1 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 63.99 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 35.2 W/kg

SAR(1 g) = 7.43 W/kg; SAR(10 g) = 2.08 W/kg

Maximum value of SAR (measured) = 18.0 W/kg

Certificate No: Z18-60259 Page 12 0f 14
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dB
0

-7.48

-14.96

-22.43

-29.91

-37.39
0 dB = 18.0 W/kg = 12.55 dBW/kg
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Impedance Measurement Plot for Body TSL

Tri S11 Log Mag 10.00d8/ Ref 0.000dB {F1]
50.00

>L  5.2500000 GHz -22.577 dB
2 5.6000000 GHz -20.514 dB
40.00 | 3§ 7500000 GHz -21.939 dB

30.00
20.00
10.00
0. 000

-10.00

1
-20.00

-30.00

~40.00

~50.00

P S
Pl s11 smith (R+jX) scale 1.000u [Fl pel]

>L  5.2500000 GHz 49.484 0 -7.3972 0 4.098
2 5.6000000 GHz 57.956 0 -6.3720 0 4.
3 5.7500000 GHz 54.482 0 -7.0722 0 3«
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CALIBRATION
CNAS L0570

Object DAE4 :,st;;.715; :
Calibration Procedure(s) FF-Z11 -002- o1 - | :
Cahbraﬂon Procedure for the Data Acqunsmon Electronlcs
(DAEX) ' ‘

Calibration date: iJanuary;23»,'v.20159

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 Eqﬁipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration

Process Calibrator 753 | 1971018 20-Jun-18 (CTTL, No.J18X05034) June-19
Name Function ASignature

Calibrated by: Yu Zongying . SAR Test Engineer '

Reviewed by Lin Hao ~ SAR Test Engineer -

Approved by: QiDianyuan . SAR Project Leader

Issued: January 24, 2019
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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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:

e 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.

o 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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