Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2018.11.16

78 LTE Band 14_10M_QPSK_1RB_00ffset Front 0mm_Ch23330

Communication System: UID 0, LTE-FDD (0); Frequency: 793 MHz;Duty Cycle: 1:1

Medium: MSL_750 Medium parameters used: f= 793 MHz; 6 = 0.996 S/m; & = 56.58; p = 1000
kg/m’

Ambient Temperature : 23.2 C; Liquid Temperature : 22.8 C

DASYS Configuration:

- Probe: EX3DV4 - SN3954; ConvF(10.21, 10.21, 10.21); Calibrated: 2018.1.31

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

- Electronics: DAE4 Sn1210; Calibrated: 2018.5.28

- Phantom: SAM1; Type: SAM; Serial: TP-1842

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

Ch23330/Area Scan (71x71x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 4.23 W/kg

Ch23330/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 69.20 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 6.36 W/kg

SAR(1 g) = 3.19 W/kg; SAR(10 g) = 1.79 W/kg

Maximum value of SAR (measured) = 4.47 W/kg

-3.51
-7.02
-10.53

-14.04

-17.55

0 dB =4.23 W/kg = 6.26 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2018.11.17

79 LTE Band 26_15M_QPSK_1RB_00ffset Back_0mm_Ch26865

Communication System: UID 0, LTE-FDD (0); Frequency: 831.5 MHz;Duty Cycle: 1:1

Medium: MSL 850 Medium parameters used: f=831.5 MHz; 6 =0.991 S/m; &, = 55.463; p = 1000
kg/m’

Ambient Temperature : 23.2 C; Liquid Temperature : 22.7 C

DASYS5 Configuration:

- Probe: EX3DV4 - SN3954; ConvF(10.02, 10.02, 10.02); Calibrated: 2018.1.31

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

- Electronics: DAE4 Sn1210; Calibrated: 2018.5.28

- Phantom: SAM1; Type: SAM; Serial: TP-1842

- Measurement SW: DASY 52, Version 52.10 (1); SEMCAD X Version 14.6.11 (7439)

Ch26865/Area Scan (71x71x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 3.19 W/kg

Ch26865/Z.0om Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 64.07 V/m; Power Drift =-0.17 dB

Peak SAR (extrapolated) =4.37 W/kg

SAR(1 g) = 2.35 W/kg; SAR(10 g) = 1.34 W/kg

Maximum value of SAR (measured) = 3.76 W/kg

-3.83
-f.66
-11.50

-15.33

-19.16

0 dB = 3.19 W/kg = 5.04 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2018.11.22

80_LTE Band 66 20M_QPSK 100RB_00ffset Bottom Side 0mm_Handheld On_Ch132572

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

Medium: MSL 1750 Medium parameters used: f= 1770 MHz; 6 = 1.464 S/m; &, = 54.418; p = 1000
kg/m’

Ambient Temperature : 23.3 C; Liquid Temperature : 22.7 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3954; ConvF(8.31, 8.31, 8.31); Calibrated: 2018.1.31

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

- Electronics: DAE4 Sn1210; Calibrated: 2018.5.28

- Phantom: SAM2; Type: SAM; Serial: TP-1503

- Measurement SW: DASY 52, Version 52.10 (1); SEMCAD X Version 14.6.11 (7439)

Ch132572/Area Scan (41x71x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 10.4 W/kg

Ch132572/Z.0oom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 100.4 V/m; Power Drift = 0.10 dB
Peak SAR (extrapolated) = 16.4 W/kg

SAR(1 g) = 7.17 W/kg; SAR(10 g) = 2.99 W/kg
Maximum value of SAR (measured) = 13.8 W/kg

-T2

Ll fo |
i I LIS
T
-21.37

-28.50

-35.62

0dB=10.4 W/kg=10.17 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2018.11.21

81 _LTE Band 25_20M_QPSK_50RB_240Offset_Bottom Side_0mm_Handheld On_Ch26140

Communication System: UID 0, LTE-FDD (0); Frequency: 1860 MHz;Duty Cycle: 1:1

Medium: MSL 1900 Medium parameters used: f = 1860 MHz; 6 = 1.488 S/m; & = 51.805; p = 1000
kg/m’

Ambient Temperature : 23.2 C; Liquid Temperature : 22.6 C

DASYS Configuration:

- Probe: EX3DV4 - SN3954; ConvF(8.03, 8.03, 8.03); Calibrated: 2018.1.31

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

- Electronics: DAE4 Sn1210; Calibrated: 2018.5.28

- Phantom: SAM2; Type: SAM; Serial: TP-1503

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

Ch26140/Area Scan (41x71x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 12.1 W/kg

Ch26140/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 97.41 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 16.7 W/kg

SAR(1 g) = 6.98 W/kg; SAR(10 g) = 2.83 W/kg

Maximum value of SAR (measured) = 14.0 W/kg

-10.00
-20.00
-30.00

-40.00

-50.00

0dB=12.1 W/kg = 10.83 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2018.11.22

82_LTE Band 30_QPSK 10M_1RB_490ffset Back_0mm_Handheld On_Ch27710

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

Medium: MSL 2300 Medium parameters used: f= 2310 MHz; 6 = 1.805 S/m; & = 54.714; p = 1000
kg/m’

Ambient Temperature : 23.3 C; Liquid Temperature : 22.9 C

DASYS Configuration:

- Probe: EX3DV4 - SN3954; ConvF(7.74, 7.74, 7.74); Calibrated: 2018.1.31

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

- Electronics: DAE4 Sn1210; Calibrated: 2018.5.28

- Phantom: SAM1; Type: SAM; Serial: TP-1842

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

Ch27710/Area Scan (91x91x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 8.57 W/kg

Ch27710/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 66.42 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 8.33 W/kg

SAR(1 g) = 5.02 W/kg; SAR(10 g) = 2.76 W/kg

Maximum value of SAR (measured) = 7.28 W/kg

-h.36
-10.73
-16.09

-21.46

-26.82

0 dB = 8.57 W/kg = 9.33 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2018.11.23

83 _LTE Band 7_QPSK 20M_1RB_490ffset Back_0mm_Handheld On_Ch21100

Communication System: UID 0, LTE-FDD (0); Frequency: 2535 MHz;Duty Cycle: 1:1

Medium: MSL 2600 Medium parameters used: = 2535 MHz; 6 =2.09 S/m; &, = 51.284; p = 1000
kg/m’

Ambient Temperature : 23.3 C; Liquid Temperature : 22.6 C

DASYS Configuration:

- Probe: EX3DV4 - SN3954; ConvF(6.92, 6.92, 6.92); Calibrated: 2018.1.31

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

- Electronics: DAE4 Sn1210; Calibrated: 2018.5.28

- Phantom: SAM1; Type: SAM; Serial: TP-1842

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

Ch21100/Area Scan (91x91x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 9.78 W/kg

Ch21100/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 66.34 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 10.1 W/kg

SAR(1 g) = 5.55 W/kg; SAR(10 g) = 2.86 W/kg

Maximum value of SAR (measured) = 8.61 W/kg

-5.11
-10.22
-15.34

-20.45

-25.56

0 dB = 9.78 W/kg = 9.90 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2018.11.23

84 LTE Band 41 20M_QPSK 1RB_00ffset Back Omm_Ch39750

Communication System: UID 0, LTE-HPUE (0); Frequency: 2506 MHz;Duty Cycle: 1:2.331
Medium: MSL 2600 Medium parameters used: = 2506 MHz; 6 =2.05 S/m; &, = 51.393; p = 1000
kg/m’

Ambient Temperature : 23.3 C; Liquid Temperature : 22.6 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3954; ConvF(6.92, 6.92, 6.92); Calibrated: 2018.1.31

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

- Electronics: DAE4 Sn1210; Calibrated: 2018.5.28

- Phantom: SAM1; Type: SAM; Serial: TP-1842

- Measurement SW: DASY 52, Version 52.10 (1); SEMCAD X Version 14.6.11 (7439)

Ch39750/Area Scan (91x91x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 13.3 W/kg

Ch39750/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 77.05 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 14.5 W/kg

SAR(1 g) = 6.66 W/kg; SAR(10 g) = 3.06 W/kg

Maximum value of SAR (measured) = 11.4 W/kg

-6.59

-13.18

-19.78

-26.37

-32.96

0dB=13.3 W/kg=11.24 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2018.12.2

85 WLANSGHz_802.11a 6Mbps_Back_0mm_Ché64

Communication System: UID 0, 802.11a (0); Frequency: 5320 MHz;Duty Cycle: 1:1.144

Medium: MSL 5000 Medium parameters used: f = 5320 MHz; 6 = 5.607 S/m; &, = 47.678; p = 1000
kg/m’

Ambient Temperature : 23.3 C; Liquid Temperature : 22.8 C

DASYS Configuration:

- Probe: EX3DV4 - SN3857; ConvF(4.4, 4.4, 4.4); Calibrated: 2018.5.31

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

- Electronics: DAE4 Sn1279; Calibrated: 2018.10.22

- Phantom: SAM1; Type: SAM; Serial: TP-1842

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

Ch64/Area Scan (101x101x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 6.87 W/kg

Ch64/Z.oom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 53.79 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 34.2 W/kg

SAR(1 g) = 3.92 W/kg; SAR(10 g) = 0.597 W/kg

Maximum value of SAR (measured) = 14.8 W/kg

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB = 6.87 W/kg = 8.37 dBW/kg



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2018.12.2

86_WLANSGHz_802.11a 6Mbps_Back_O0mm_Ch116

Communication System: UID 0, 802.11a (0); Frequency: 5580 MHz;Duty Cycle: 1:1.144

Medium: MSL 5000 Medium parameters used: f= 5580 MHz; 6 = 5.957 S/m; & = 47.268; p = 1000
kg/m’

Ambient Temperature : 23.3 C; Liquid Temperature : 22.8 C

DASYS Configuration:

- Probe: EX3DV4 - SN3857; ConvF(3.98, 3.98, 3.98); Calibrated: 2018.5.31

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

- Electronics: DAE4 Sn1279; Calibrated: 2018.10.22

- Phantom: SAM1; Type: SAM; Serial: TP-1842

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

Ch116/Area Scan (101x101x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 17.2 W/kg

Ch116/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 65.17 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 46.8 W/kg

SAR(1 g) =5.09 W/kg; SAR(10 g) = 0.752 W/kg

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

-10.00
-20.00
-30.00

-40.00

-50.00

0dB=17.2 W/kg = 12.36 dBW/kg



SPORTON LAS. FCC SAR Test Report Report No. : FA892801

Appendix C. Supplemental Tuner Head & Body SAR Results

The results are shown as follows.
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Head
S sy || 6B . . Measured Average Value of Time Sweep (W/kg)
Mode N Channel N RB Offset Test Position Spacing | 1gSAR
Modulation (MHz) Size (W/ke) Auto-Tune 0 17 34 51 68 85 102 119 136
WCDMA Band V | RMC 12.2Kbps 4182 836.4 N/A N/A Right Cheek Omm 0.339 0.372 0.196 0.106 0.058 0.034 0.096 0.022 0.128 0.183 0.232
S sy || BB » . Measured Average Value of Time Sweep (W/kg)
Mode N Channel N RB Offset Test Position Spacing | 1gSAR
Modulation (MHz) Size (W/ke) Auto-Tune 1 18 35 52 69 86 103 120 137
WCDMA Band IV | RMC 12.2Kbps 1312 1712.4 N/A N/A Right Tilted O0mm 0.113 0.153 0.122 0.117 0.052 0.039 0.096 0.081 0.124 0.111 0.085
S sy || BB - . Measured Average Value of Time Sweep (W/kg)
Mode N Channel N RB Offset Test Position Spacing | 1gSAR
Modulation (MHz) Size (W/ke) Auto-Tune 2 19 36 53 70 87 104 121 138
WCDMA Band Il | RMC 12.2Kbps 9262 1852.4 N/A N/A Right Cheek O0mm 0.07 0.0927 0.071 0.076 0.018 0.049 0.061 0.065 0.051 0.048 0.041
S sy || BB » . Measured Average Value of Time Sweep (W/kg)
Mode . Channel N RB Offset Test Position Spacing | 1gSAR
Modulation (MHz) Size (W/ke) Auto-Tune 3 20 37 54 71 88 105 122 139
CDMA2000 BC10 RC3 SO55 684 823.1 N/A N/A Right Cheek Omm 0.267 0.295 0.225 0.193 0.016 0.023 0.106 0.108 | 0.0156 | 0.009 0.151
S sy || BB - . Measured Average Value of Time Sweep (W/kg)
Mode . Channel N RB Offset Test Position Spacing | 1gSAR
Modulation (MHz) Size (W/ke) Auto-Tune 4 21 38 55 72 89 106 123 140
CDMA2000 BCO RC3 SO55 777 848.31 N/A N/A Right Cheek O0mm 0.349 0.388 0.251 0.302 0.028 0.027 0.115 0.125 0.114 0.009 0.353
S sy || BB » . Measured Average Value of Time Sweep (W/kg)
Mode . Channel N RB Offset Test Position Spacing | 1gSAR
Modulation (MHz) Size (W/ke) Auto-Tune ) 22 39 56 73 90 107 124 141
CDMA2000 BC1 RC3 SO55 25 1851.25 N/A N/A Left Cheek O0mm 0.088 0.119 0.103 0.111 0.117 0.118 0.091 0.101 0.086 0.044 0.08
S sy || BB - . Measured Average Value of Time Sweep (W/kg)
Mode N Channel N RB Offset Test Position Spacing | 1gSAR
Modulation (MHz) Size (W/ke) Auto-Tune 6 23 40 57 74 91 108 125 142
LTE B71 QPSK 133322 683 1RB | 0Offset Right Cheek O0mm 0.121 0.127 0.086 0.012 0.016 0.011 0.009 0.036 0.045 0.018 0.118
S sy || BB - . Measured Average Value of Time Sweep (W/kg)
Mode N Channel N RB Offset Test Position Spacing | 1gSAR
Modulation (MHz) Size (W/ke) Auto-Tune 7 24 41 58 75 92 109 126 143
LTE B12 QPSK 23095 707.5 1RB | 490ffset Right Cheek 0mm 0.245 0.313 0.145 | 0.0162 | 0.029 0.013 0.078 0.051 0.237 0.123 0.213
S sy || 6B - . Measured Average Value of Time Sweep (W/kg)
Mode N Channel N RB Offset Test Position Spacing | 1gSAR
Modulation (MHz) Size (W/ke) Auto-Tune 8 25 42 59 76 93 110 127
LTE B17 QPSK 23790 710 1RB | 490ffset Right Cheek 0mm 0.245 0.313 0.182 | 0.0663 0.04 0.019 0.113 0.074 0.115 0.008
S sy || BB . . Measured Average Value of Time Sweep (W/kg)
Mode N Channel N RB Offset Test Position Spacing | 1gSAR
Modulation (MHz) Size (W/ke) Auto-Tune 9 26 43 60 77 94 111 128
LTE B13 QPSK 23230 782 1RB | 490ffset Right Cheek 0mm 0.246 0.243 0.138 0.146 0.172 0.114 0.193 0.207 0.03 0.138
S sy || BB - . Measured Average Value of Time Sweep (W/kg)
Mode N Channel N RB Offset Test Position Spacing | 1gSAR
Modulation (MHz) Size (W/ke) Auto-Tune 10 27 44 61 78 95 112 129
LTE B14 QPSK 23330 793 1RB | 0Offset Right Cheek Omm 0.261 0.285 0.045 0.276 0.24 0.271 0.164 0.147 0.03 0.152
S sy || 6B - . Measured Average Value of Time Sweep (W/kg)
Mode N Channel N RB Offset Test Position Spacing | 1gSAR
Modulation (MHz) Size (W/ke) Auto-Tune 11 28 45 62 79 96 113 130
LTE B 26 QPSK 26865 831.5 1RB | 0Offset Right Cheek 0mm 0.284 0.316 0.315 0.172 0.122 0.142 0.075 | 0.0139 | 0.015 0.121
S sy || BB - . Measured Average Value of Time Sweep (W/kg)
Mode . Channel N RB Offset Test Position Spacing | 1gSAR
Modulation (MHz) Size (W/ke) Auto-Tune 12 29 46 63 80 97 114 131
LTEBS QPSK 20525 836.5 1RB | 0Offset Right Cheek 0mm 0.284 0.316 0.036 0.187 0.116 0.121 0.071 0.018 | 0.0978 | 0.085
) Measured Average Value of Time Sweep (W/kg)
Si F RB
Mode erwce/ Channel TS N RB Offset Test Position Spacing | 1gSAR
Modulation (MHz) Size (W/ke) Auto-Tune 13 30 47 64 81 98 115 132
LTE B66 QPSK 132322 1745 1RB | 990ffset Left Cheek 0mm 0.112 0.119 0.047 0.106 0.095 0.108 0.104 0.116 0.103 0.09
) Measured Average Value of Time Sweep (W/kg)
Si F RB
Mode erwce/ Channel TS N RB Offset Test Position Spacing | 1gSAR
Modulation (MHz) Size (W/ke) Auto-Tune 14 31 48 65 82 99 116 133
LTE B4 QPSK 20175 17325 1RB | 990ffset Left Cheek 0mm 0.112 0.119 0.065 0.116 0.118 0.108 0.094 0.103 0.103 0.102
) Measured Average Value of Time Sweep (W/kg)
St F RB
Mode erwce/ Channel IEJETEy N RB Offset Test Position Spacing | 1gSAR
Modulation (MHz) Size (W/ke) Auto-Tune 15 32 49 66 83 100 117 134
LTE B25 QPSK 26140 1860 1RB | 490ffset Left Cheek 0mm 0.058 0.0827 0.081 0.079 0.076 0.039 0.028 0.075 0.079 0.075
) Measured Average Value of Time Sweep (W/kg)
Si F RB
Mode erwce/ Channel TSy N RB Offset Test Position Spacing | 1gSAR
Modulation (MHz) Size (W/ke) Auto-Tune 16 33 50 67 84 101 118 135
LTE B2 QPSK 18700 1860 1RB | 490ffset Left Cheek 0mm 0.058 0.0827 0.08 0.081 0.075 0.022 0.037 0.081 0.076 0.072




Body
. Measured Average Value of Time Sweep (W/kg)
Service/ Frequency | RB " .
Mod Ch: | RB Offset Test Posit S| 1g SAR
ode Modulation AN (MH) | size e e e ( . g | AvtoTune |0 17 34 51 68 85 | 102 | 119 | 136
WCDMA Band V RMC 12.2Kbps 4182 836.4 N/A N/A Back Headset 5mm 1.09 1.61 1.497 0.773 0.223 0.24 0.345 0.134 0.936 1.263 0.825
Mode SRl Channel Frequency | RB RB Offset Test Position Spacin Mlea;‘::d verage Yo ol Sueeh /)
Modulation (MHz) | Size [ ( " g | AvoTune |1 18 35 52 69 86 | 103 [ 120 | 137
WCDMA Band IV RMC 12.2Kbps 1513 1752.6 N/A N/A Front 5mm 1.05 1.46 119 1.303 0.518 0.388 1.106 1.068 1.237 1.183 0.736
. Measured Average Value of Time Sweep (W/kg)
Service/ Frequency RB " .
M h: | RB Off: Test P
et vz || S| ) || g ||FECTEE| TERIESTED || SEEGE (1&;&'; Auto-Tune 2 19 36 53 70 87 104 | 121 | 138
WCDMA Band Il RMC 12.2Kbps 9400 1880 N/A N/A Front 5mm 1.21 1.48 1.39 1.325 0.563 0.991 1.291 1.456 1.146 1.118 1.05
Mode el Channel Frequency | RB RB Offset Test Position Spacin Mlea;‘::d verage Yo ot Sueeh /)
Modulation (MHz) | Size L ( " g | AvoTune |3 20 37 54 71 88 | 105 | 122 | 139
CDMA2000 BC10| RC38S032 (F+SCH) 476 817.9 N/A N/A Back 5mm 1.1 1.54 1.29 0.854 0.254 0.122 0.67 0.722 0.592 0.333 0.992
. Measured Average Value of Time Sweep (W/kg)
Service/ Frequency RB " .
M h: | RB Off: Test P
ode Modulation | ™| (MHz) | sige |RBOTset|  TestPosition | Spacing (1&;&'; Auto-Tune | 4 21 38 55 72 89 106 | 123 | 140
CDMA2000 BCO | RC3 SO32 (F+SCH) 777 848.31 N/A N/A Back Headset 5mm 1.27 1.82 1.36 1.326 0.175 0.124 0.724 0.712 0.686 0.332 0.983
. Measured Average Value of Time Sweep (W/kg)
Mode Serwce/ Channel R ’,‘B RB Offset Test Position Spacing | 1g SAR
Modulation (MHz) Size (W/ke) Auto-Tune 5 22 39 56 73 90 107 124 141
CDMA2000 BC1 | RTAP 153.6Kbps 25 1851.25 N/A N/A Bottom Side 5mm 111 1.68 0.447 0.609 0.48 0.599 0.407 0.472 0.413 0.263 0.953
. Measured Average Value of Time Sweep (W/kg)
Service/ Frequency RB " .
M h: | RB Off: Test P
ode Modulation | ™| (MHz) | sige | RBOfset|  TestPosition | Spacing (1&;&'; Auto-Tune | 6 23 40 57 74 91 108 | 125 | 142
LTEB71 QPSK 133322 683 1RB [ 0Offset Back 5mm 0.471 0.74 0.329 0.089 0.125 0.076 0.124 0.126 0.246 0.121 0.483
. Measured Average Value of Time Sweep (W/kg)
Mode Serwce/ Channel R ’,‘B RB Offset Test Position Spacing | 1g SAR
Modulation (MHz) Size (W/ke) Auto-Tune 7 24 41 58 75 92 109 126 143
LTE B12 QPsSK 23095 707.5 1RB | 490ffset Back 5mm 0.851 1.19 0.733 0.101 0.122 | 0.0814 [ 0.249 0.261 0.99 0.553 0.528
. Measured Average Value of Time Sweep (W/kg)
Service/ Frequency | RB " .
Mode Channel RB Offset Test Position Spacin| 1g SAR
Modulation (MHz) | Size R ( . g | AvoTune |8 25 ) 59 76 93 | 10 | 127
LTE B17 QPSK 23790 710 1RB [ 490ffset Back 5mm 0.851 1.19 0.699 0.363 0.173 | 0.0976 | 0.387 0.373 0.425 0.476
Mode SRl Channel Frequency | RB RB Offset Test Position Spacin Mlea;‘::d verage Yo or g Sueee /)
Modulation (MHz) | Size R ( " g | AvoTune |9 26 43 60 77 9 | 111 | 128
LTE B13 QPSK 23230 782 1RB [ 490ffset Back 5mm 1.01 1.4 0.411 0.739 0.786 0.591 0.676 0.965 0.155 0.35
. Measured Average Value of Time Sweep (W/kg)
Service/ Frequency RB " .
M h: | RB Off: Test P
e ez || S| ) || gpe ||FECTEE| TERIESTED || SEEGE (1;;/; F; Auto-Tune | 10 27 24 61 78 95 112 129
LTE B14 QPSK 23330 793 1RB [ 0Offset Back 5mm 1.09 1.49 0.78 1.049 1.051 1.277 0.573 0.706 0.158 0.48
. Measured Average Value of Time Sweep (W/kg)
Mode Serwce/ Channel Ry ’_‘B RB Offset Test Position Spacing | 1g SAR
Modulation (MHz) Size (W/ke) Auto-Tune 11 28 45 62 79 96 113 130
LTE B 26 QPSK 26865 831.5 1RB | 0Offset Back 5mm 1.03 1.41 0.768 0.802 0.644 0.755 0.357 0.099 0.104 1.02
. Measured Average Value of Time Sweep (W/kg)
Service/ Frequency | RB " .
Mode Channel RB Offset Test Position Spacin| 1g SAR
Modulation (MHz) | Size R ( . g | AvtoTune |12 29 46 63 80 97 | 114 | 131
LTEBS QPSK 20525 836.5 1RB [ 0Offset Back 5mm 1.03 141 0.202 0.803 0.669 0.611 0.359 0.106 | 0.0727 112
. Measured Average Value of Time Sweep (W/kg)
Mode Serwce./ Channel RIS ’,‘B RB Offset Test Position Spacing | 1g SAR
Modulation (MHz) Size (W/ke) Auto-Tune 13 30 47 64 81 98 115 132
LTE B66 QPSK 132572 1770 1RB [ 990ffset Back Headset 5mm 1.25 1.59 0.159 0.542 0.384 0.547 0.533 0.205 0.307 0.95
. Measured Average Value of Time Sweep (W/kg)
Mode Serwce./ Channel RICICIg) ’,‘B RB Offset Test Position Spacing | 1g SAR
Modulation (MHz) Size (W/k) Auto-Tune 14 31 48 65 82 99 116 133
LTE B4 QPSK 20175 17325 1RB [ 990ffset Back Headset 5mm 1.25 1.59 0.189 0.516 0.389 0.504 0.422 0.208 0.254 0.432
. Measured Average Value of Time Sweep (W/kg)
Mode Serwce/ Channel RICICIE) ’_‘B RB Offset Test Position Spacing | 1g SAR
Modulation (MHz) Size (W/ke) Auto-Tune 15 32 49 66 83 100 117 134
LTE B25 QPSK 26340 1880 100RB| 00ffset Back Headset 5mm 1.19 1.54 0.462 0.525 0.403 0.238 0.182 0.362 0.509 0.558
. Measured Average Value of Time Sweep (W/kg)
Mode Serwce/ Channel RICICIg) ’_‘B RB Offset Test Position Spacing | 1g SAR
Modulation (MHz) Size (W/ke) Auto-Tune 16 33 50 67 84 101 118 135
LTE B2 QPSK 18900 1880 100RB| 00ffset Back Headset 5mm 1.19 1.54 0.811 0.578 0.454 0.166 0.242 0.404 0.547 0.921
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Appendix D. DASY Calibration Certificate

The DASY calibration certificates are shown as follows.

Sporton International (Kunshan) Inc.
TEL : 86-512-57900158 / FAX : 86-512-57900958 Issued Date : Dec. 26, 2018
FCC ID : IHDT56XQ1 Page D1 of D1 Form version. : 180516



r.\' In Collsboration with ‘\"- e r:, e BT
&777 s b e a g S M GET
S~ CALBRATION LABORATORY MCNAS B

Add: No 3| Xueyunn Road, Haidian DistricL Beijing, 100191, China %f—//‘ﬁ\“\\‘\“'\; CALIBRATION
Tel:+86-10-62304633-2079  Fax:-+86-10-62304633-2504 el CNAS L0STO
E-mmil: ettli@chinatleom httg/fwww.clinatil ch
Client Sporton Certificate No: Z17-97258
CALIBRATION CERTIFICATE
Object D750V3 - SN: 1065

Calibration Procedure(s) FF-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: December 4, 2017

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

All 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# Cal Date{Calibrated by, Certificate No.) Scheduled Calibratiﬂl
Power Meter NRVD 102196 02-Mar-17 (CTTL, No.J17X01254) Mar-18
Power sensor NRV-Z5 100586 02-Mar-17 (CTTL, No.J17X01254) Mar-18
Reference Probe EX3DV4 | SN 3817 23-Jan-17(SPEAG No.EX3-3617_Jan17) Jan-18
DAE3 SN 536 09-Oct-17(CTTL-SPEAG No.217-97198) Oct-18
Secondary Standards iD# Cal Date(Calibrated by, Certificate No.) Scheduled

) Calibration
Signal Generator E4438C | MY49071430  13-Jan-17 (CTTL, No.J17X00286) Jan-18
MNetwork Analyzer ES071C | MY46110673 'lf-Jan—1 7(CTTL, Ne.J17X00285) Jan-18
Name Function Signature
Cafjbrated by: Zhao Jing SAR Test Engineer é, %
Reviewed by: Lin Hao SAR Test Engineer ‘T]‘-'.'d:,%

Approved by: Qi Dianyuan SAR Project Leader ﬁéb’

Issued: December 8, 2017
| This calibration certificate shall not be reproduced except in full without written approval of the laboratory,

Certificate No: Z17-97258 Page 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
BGHz)", 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 filed phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

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

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; Z17-97258 Page 2 of §
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Measurement Conditions

Fix: +86-1L62304633-2504
htpefiwsww.chinait] en

DASY system configuration, as far as not glven o page 1.

DASY Version DASY52 52.10.0.1446

Extrapolation Advanced Extrapolation

Phantom Triple Flat Phantom 5.1C

Distance Dipole Centar - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz=5 mm

Frequency 750 MHz £ 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 41.9 0.:88 mha/m

Measured Head TSL parameters (220£02)°C AM1.426% 0.90 mho/m +8 %

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

SAR averaged aver1 cm (1 g) of Head TSL Condition

SAR mieasured 250 mW input power 210mWig

SAR for nominal Head TSL parameters

normalized to 1V

B33 mW /g +1B.B % (k=2)

SAR averaged over 10 ¢m’ (10 g) of Head TSL

Condition

SAR measured 250 mW input power 1.39mW /g

SAR for nominal Head TSL parameters normalized to TW 6.53 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 55.5 0.95 mhof/m

Measured Body TSL parameters (220 +02)*C 85268 % 0.84 mhaim £ 6 %

Body TSL temperature change during test <1.0'C nens —
SAR result with Body TSL

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

SAR measured 250 mW inpul power 214 mW g

SAR for nominal Body TSL parameters normalized to 1W B.72mW fg £ 18.8 % (k=2)

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

SAR measured 250 mW input power 142mW/g

SAR for nominal Body TSL parametars normalized to 1W 5.76 mW /g £18.7 % (k=2)

Certificate No: Z17-97258

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 50.90- 3.76j0)
Retum Loss - 28:3d8

Antenna Parameters with Body TSL

Impedance, transformed to feed paint 48.80- 2.81j0

Relurn Loss - 30.2d8

General Antenna Parameters and Design

Electrical Delay (one direction) 0.896 iis

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

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 aceording to the Standard.

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

Additional EUT Data

Manufactured by SPEAG

Certificate No: Z17-97258 Page 4 of 8
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DASYS Validation Report for Head TSL Date: 12.04.2017
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1065
Communication System: UID 0, CW; Frequency: 750 MHz; Duty Cycle: 1:1
Medium parameters used: £=750 MHz; o= 0.896 S/m; & = 41.36; p = 1000 kg/m’
Phantom section: Center Section
Measurement Standard: DASYS (IEEE/IEC/ANSI €63.19-2007)
DASYS Configuration;

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

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

« Electronics: DAE3 Sn536; Calibrated: 10/972017

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

= Measurement SW: DASYS2, Version 52.10(0); SEMCAD X Version 14:6.10
(7417)

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

Reference Value = 55.21 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.20 Wikg

SAR(1 g) = 2.1 Wikg: SAR(10 g) = 1.39 W/kg

Maximum value of SAR (measured) = 2.82 W/kg

dB

I 0
-2.03

-4.07

-8.14

-10.17

0 dB = 2.82 W/kg = 4.50 dBW/kg

Certifjcate No: Z17-97258 Page 5of'$
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Bedy TSL Date: 12:04.2017

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1065
Communication System: UID 0, CW; Frequency: 750 MHz; Duty Cyele: 1:1
Medium parameters used: = 750 MHz; o = 0,936 $/m; & = 55.23; p = 1000 kg/m’
Phantom section: Lelt Section
Measurement Standard: DASY 5 (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

+ Probe: EX3DV4 - SN3617: ConvF(9.8, 9.8, 9.8); Calibrated: 1/23/2017;

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

« Electronics: DAE3 Sn336; Calibrated: 10/9/2017

« Phantom: Triple Flat Phantom 5:1C: Type: QD 000 P51 CA; Serial: 1161/1

« Measurement SW: DASY32, Version 52.10 {0); SEMCAD X Version 14.6.10)
(7417)

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

Reference Value = 54.07 V/m: Power Dnift = -0.00 dB

Peak SAR (extrapolated) = 3.18 W/kg

SAR(1 g) = 2.14 W/kg; SAR(10 g) = 1.42 W/kg

Maximum value of SAR (measured) = 2.83 W/kg

dB
0

-2.00

-4.01

-6.01

-B.02

0 dB =2.83 W/kg =4.52 dBW/kg

Certilicate No: Z17-97258 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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Client Sporton Certificate No: Z17-97259

CALIBRATION CERTIFICATE

Object D835V2 - SN: 4d0g1

Calibration Procedure(s) FF-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: Decamber 5, 2017

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

All calibrations have been conducted iri the closed laboratory facility: environment temperature(2243)¢ and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date{Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRVD 102186 02-Mar-17 (CTTL, No.J17X01254) Mar-18
Powar sensor NRV-Z5 1005886 02-Mar-17 (CTTL, Ne.J17X01254) Mar-18
Reference Probe EX3DV4 | SN 3617 23-Jan-17(SPEAGNo.EX3-3617_Jan17) Jan-18
DAE3 SN 536 09-0ct-17(CTTL-SPEAG No.217-97198) Oct-18
Secondary Standards D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 13-Jan-17 (CTTL, No.J17X00286) Jan-18
Network Analyzer ES071C | MY46110672  13-Jan-17 (CTTL, No.J17X00285) Jan-18
MName Function Signature
Callbrated by: Zhao Jing SAR Test Engineer é Z(
Reviewed by: Lin Hao ‘SAR Test Engineer ﬁ{f .,%{7
Approved by: Qi Dianyuan SAR Project Leader —m

lssued: December 9, 2017
This calibration certificate shall not be reproduced except in full without written approval of the laboratory,

Certificate No: Z17-97259 Page 1 of 8




" In Collsboration with

I
o777, SR € 3 g .
-‘/

CALIBRATION LABORATORY

Add: No. 51 Xueyuan Road, Haidian District, Beijing, 100191, China
fel: 48H-10-62304633-2070 Fax: +86-10-623M4633-2504

F=muil: ctili@ehinntl. com bt/ fwwwoehinatten
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 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 2018

¢) IEC 62208-2, "Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 6GHz)", March 2010

d) KDBB865664, 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 cerlificate are valid at the frequency indicated.

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

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

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

e 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 uncedainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.

Certificate No: £17-97259 Page 2 of &
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Vearsion DASYS2 52.10.0.1448
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 calculatioris ware applisd.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.90 mho/m
Measured Head TSL parameters (22.0+0.2) “C A1.7+6 % 0.88 mha/m +6 %
Head TSL temperature change during test <1.0°C —— —_—
SAR result with Head TSL
SAR averaged over 1 ¢m’ (1 g) of Head TSL Cotdition
SAR measured 250 mW input power 232mW/g
. SAR for nominal Head TSL paramaters normalized to 1W 89.48 mW /g + 18.8 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Head TSL Condition
SAR measured 250 m\W input power 1.63mWig
SAR for nominal Head TSL parameters normalized to 1W 6.22mW /g £ 18.7 % (k=2)
Body TSL parameters
The following parameters and caleulations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 552 0.7 mho/m
Measured Body TSL parameters (22.0+0.2)"C 547 +B% 086 mho/m +8 % |
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 242mWig
SAR for nominal Body TSL parameters normalized to 1W 9.72mW g £ 18.8 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Body TSL Condition
SAR measured 250 mW inpul power 1680 mW /g
SAR for nominal Body TSL parameters normalized to 1W 6.42 mW /g £ 18.7 % (k=2)

Certificate No: Z17-97259 Page 3 af §
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, ransfarmead to feed point 48.70- 3.69)0

Return Loss [ -28.1dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 46,60 4.62/Q

Relurn Loss - 24 5dB

General Antenna Parameters and Design

Electrical Delay (one dirgction) 1258 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
connectled 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 dipele arms in order to improve matching when loaded
accerding 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: Z]7-97259 Page 4 of 8
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DASYS Validation Report for Head TSL Date: 12,04.2017

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 835 MHz; Type: D835V2; Serial: D§35V2 - SN: 4d091
Communication System: UID 0, CW; Frequency: 835 MHz; Duty Cyele: 1:1
Medium parameters used: f= 835 MHz; o = 0.876 S/m; g, = 41.67; p = 1000 kg/m"
Phantom section: Center Section
Measurement Standard: DASYS (IEEEAEC/ANSI C63.19-2007)

DASYS Configuration:

o Probe: EX3DV4 - SN3617; ConvF(9.73, 9.73, 9.73); Calibrated: 1/23/2017,

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

« Electronics: DAE3 Sn336; Calibrated: 10/9/2017

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

«  Measurement SW: DASYS2, Version 52.10 (0); SEMCAD X Version 14.6.10
(7417)

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

Reference Value = 58.89V/m; Power Drifl =-0.00 dB

Peak SAR (extrapolated) = 3.48 W/kg

SAR(] g) = 2.32 W/kg; SAR(10 g) = 1.53 W/kg

Maximum value of SAR (measured) = 3.10 Wikg

db

I 0
-2.05

-4.11

-6.16

-8.22

-10.27

0dB=23.10 Wkg =491 dBW/kg

Certificate No: Z17-97259 Page 5 of §
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Impedance Measurement Plot for Head TSL

Tri 511 Log WMag 10.00de/ mef o, o000dE [FL]
0-99 WYY gon00 Wiz 28,055 db

40,00
30, 00
70,00
10, 00
0, 000

1

=10k OO
=40 00
3. 00

=4, O

— 50, 00 =
Ml =11 snich (Redx) Soale 1.000u [FL oel]

¥l B35, 00000 MHz 48,724 0 -3,8%d44 o Si.50%-pF =
- o

r ‘\-\‘-.
.-Il,"'.l '\\
.__\\-‘ /;Ii s
S L
| — <
| Slaf 635 MHe D BB 320 W L C amp Lo I

Cettificate No: Z17-97259 Page 6 of &




G s
_ CALIBRATION LABORATORY

Add: No.51 Xueyuan Rond, Haidian District, Bejjimg, 100191, Ching

Tl +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail; ettlachinutl eom bt chimatt Len
DASYS Validation Report for Body TSL Date: 12,05.2017

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 835 MHz; Type: DB35V2; Serial: D835V2 - SN: 4d091
Communication Systern: UID 0, CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium parameters used: =835 MHz; o= 0.962 S/m; & = 54.65; p = 1000 kg/m’
Phantom section: Lefl Seetion
Measurement Standard: DASY S (IEEEAEC/ANSI C63.19-2007)

DASYS Configuration:

« Probe: EX3DV4 - SN3617; ConvF(9.64, 9.64, 9.64), Calibrated: 1/23/2017:

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

« Electronics: DAE3 Sn536; Calibrated: 10/9/2017

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

«  Measurement SW: DASYS52, Version 52.10 (0); SEMCAD X Version 14.6.10
(7417)

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

Reference Value = 53.88 V/m: Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.59 W/ke

SAR(1 g) = 2.42 W/kg; SAR(10 g) = 1.6 W/ke

Maximum value of SAR (measured) = 3.20 Wikg

-2.02

-4.05

-6.07

-B.10

1012 |

0 dB =3.20 W/kg =5.05 dBW/kg
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Impedance Measurement Plot for Body TSL
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Client Sporton Certificate No:  Z17-97260

CALIBRATION CERTIFICATE

Object D1760V2 - SN: 1069

Calibration Procedura(s) FE-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: December 5, 2017

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

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date(Calibrated by, E;erﬁﬁcata No.) Scheduled Calibration
Power Meter NRVD 102186 02-Mar-17 (CTTL, No.J17X01254) Mar-18
Power sensor NRV-Z5 100696 02-Mar-17 (CTTL, No.J17X01254) Mar-18
Reference Probe EX3DV4 | SN 3617 23-Jan-17(SPEAG No.EX3-3617_Jan17) Jan-18
DAE3 SN 536 08-Oct-1T(CTTL-SPEAG No.Z17-97198) Oct-18
Secondary Standards 1D # Cal Date(Calibrated by, Cerificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 13-Jan-17 (CTTL, No.J17X00286) Jan-18
Network Analyzer ES071C | MY46110673  13-Jan-17 (CTTL, No.J17X0028 5) Jan-18
Name Function Signature
Calibrated by; Zhao Jing SAR Test Engineer -ﬁ iJ
Reviewed by: Lin Hao SAR Test Engineer il

Approved by. Qi Dianyuan SAR Project Leader M._____ﬁ

Issued: December 9, 2017
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Cerlificate No: Z17-97260 Page | of &
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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:

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.

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

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

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

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

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

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

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

Centificate No: Z17-97260 Page 2 o' 8
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DASY system configuration, as far as not given on page 1.

DASY Version DASYs2 52.10.0.1448
Extrapolation Advanced Extrapolaticn
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequancy 1750 MHz £ 1 MHz
Head TSL parameters
Tha following parameters and calculations ware applied
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220°C 401 1.37 mho/m
Measured Head TSL parameters (22.0+£0.2)°C 355+6% 1.38 mho/m £6 %
Head TSL temperature change during test <1.0°C — —
SAR result with Head TSL
SAR averaged over 1 ¢m" (1 g) of Head TSL Cendition
SAR measured 260 mW input power 831 mW/g
SAR for nominal Head TSL parametars normalized to 1TW 37.0 mW /g £ 18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Conditian
SAR measured 250 mW input power 4868 mWig
SAR far nominal Head TSL paramelers normalized to TW 19.8 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 534 1.48 mho/m
Measured Body TSL parameters (220 £+0.2)*C 53B+6% 1.47 mho/m + 6 %
Body TSL temperature change during test <10°%C - —
SAR result with Body TSL B
SAR averaged over1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 940 mW /g

SAR for nominal Body TSL parameters

normalized to 1W

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

SAR averaged over 10 cm’ (10 g) of Body TSL Condition
SAR measured 250 mW input power 5.03mWig
SAR for nominal Body TSL parametars normalized lo 1W 20.3 mW /g £18.7 % (k=2)

Certificate No: £17-97260
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point

4930+ 1180

Return L.oss -372dB
Antenna Parameters with Body TSL

Impedance, transformed Lo feed poiril 4530+ 0.51 |0

Return Loss -26.0dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.084 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpaoint 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 explairied in the "Measurement Conditions" paragraph. The SAR data are not

affected by this change. The overall dipole length is still accarding 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

Manufacturad by

SPEAG

Certificate No: 7Z17-97260
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DASYS Validation Report for Head TSL Date: 12052017
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1069
Communication System: UID 0, CW: Frequency: 1750 MHz; Duty Cycle; 1:1
Medium parameters used: = 1750 MHz: 6= 1.378 S/m; er = 39.46; p = 1000 kg/m3
Phantom section: Cenler Section
Measurement Standard: DASY 5 (IEELE/TEC/ANSI C63.19-2007)
DASYS Configuration:

» Probe: EX3DV4 - SN3617; ConvF(8.49, 8.49, 8.49): Calibrated: 1/23/2017;

o Sensor-Surface: 1.dmm (Mechanical Surface Detection)

» Electronics: DAE3 8n3536; Calibrated: 10/9/2017

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

¢ Measurement SW: DASYS2, Version 52.10 (0); SEMCAD X Version 14.6.10
(7417)

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

Reference Value = 98.28 Vim; Power Drifl = 0.00 dB

Peak SAR (extrapolated) = 17.2 W/kg

SAR(I g)=9.31 W/kg; SAR(10 g) =4.96 W/kg

Maximum value of SAR (measured) = 14.3 Wikg

dB
0

-3.41

-6.83

-10.24

-13.66

A7.07 |

0dB =143 W/kg =11.55 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 12.05.2017
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1069
Communication System: UID 0, CW; Frequency: 1750 MHz; Duty Cyele: 1:1
Medium parameters used: = 1750 MHz; 6= 1.469 S/ni: g = 53.75; p = 1000 kg/m’
Phantom section: Left Section
Measurement Standard: DASY 5 (IEEE/TEC/ANSI C63.19-2007)
DASYS Configuration:

« Probe: EX3DV4 - SN3617; ConvF(8.21, 8.21, 8.21); Calibrated: 1/23/2017:

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

« Eleetronics: DAE3 Sn536; Calibrated: 10/9/2017

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

+  Measurement SW: DASY32, Version 52.10 (0); SEMCAD X Version 14.6.10
(7417)

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

Reference Value = 96,22 Vim; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 16.8 Wikg

SAR(1 g) = 9.4 W/kg; SAR(10 g) = 5.03 W/kg

Maximum value of SAR (measured) = 14.3 Wikg

-3.26

-6.52

-9.77

-13.03

L.

-16.29

0dB =143 Wikg = 11.55 dBW/kg
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Impedance Measurement Plot for Body TSL
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Client Sporton Certificate No:  Z17-97262

CALIBRATION CERTIFICATE

Object D1800V2 - SN: 5d118

Calibration Procedure(s) FF-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: December 6, 2017

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

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

Calibration Equipinent used (M&TE critical for calibration)

Primary Standards 1D # Cal Date{Calibrated hjf,J Certificate No)) Scheduled Calibration
Power Meter NRVD 102196 02-Mar-17 (CTTL, No.J17X01254) Mar-18
Power sensor NRV-Z5 | 100596 02-Mar-17 (CTTL, No.J17X01254) Mar-18
Reference Probe EX3DV4 | SN 3617 23-Jan-17(SPEAG No.EX3-3617_Jan17) Jan-18
DAE3 SN 536 09-Oct-17(CTTL-SPEAG No.Z217-87198) Oct-18
Secondary Stapdards 1D # Cal Date({Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 13-Jan-17 (CTTL, No.J17X00286) Jan-18
Network Analyzer ES071C | MY46110673  13-Jan-17 (CTTL, No.J17X00285) Jan-18
Name Funetion ‘Signature
Catibrated by: Zhao Jing SAR Test Engineer ﬁ i{
RetiRwRd day; Lin Hao SAR Test Engineer ';ﬁf —7%

Approved by. Qi Dianyuan SAR Project Leader N —

Issued: December 10, 2017
This calibration certificate shall not be reproduced excepl in full without written approval of the laboratory:

Cerificate No: Z17-97262 Pape’l of'8
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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 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.

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

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

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

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

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

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

Certificate No: Z17-97262 Puge2 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY52 52.10.0.1446
Extrapolation Advanced Extrapolaticn
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz £ 1 MHz
Head TSL parameters
The following parameters and caloulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (220 +0.2)°C 39.4+6 % 1.41 mha/m +6 %
Head TSL temperature change during test =1,0 °C — ==
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 250 mW inpul powsr 10.0mW /g
SAR fof nominal Head TSL parameters normalized to 1W 38.7 mW /g £ 18.8 % (k=2)
SAR averaged over 10 ¢’ (10 g) of Head TSL Condition
SAR measiirad 250 mW Input power 518mW /g
SAR for nominal Head TSL parameters normalized fo 1W 20.7 mW ig £18.7 % (k=2)

Body TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°c 533 1.52 mho/m
Measured Body TSL paramaters (22.0+02)"C 529+6% 1.54 mho/m £ 6 %
Body TSL temperature change during test <1.0°C - -
SAR result with Body TSL
SAR averaged aver 1 ¢’ (1 g) of Body TSL Condition

SAR measured 250 mW input power 102mW/ig

SAR for nominal Body TSL paramaters normalized fo 1W 40.4 mW /g £ 18.8 % (k=2)
SAR averaged over 10 ¢’ (10 g) of Body TSL Condition

SAR measured 250 mW input power 530 mW fa

SAR for nominal Body TSL parameters

normalized to 1W

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

Cerificate No: 217-97262
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 50,00+ 6.80jQ

Return Loss -236dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 46804 6.11j0
Return Loss -22 BdB

General Antenna Parameters and Design

Electrical Delay (one direction). 1.087 ns

After long term use with 100W radiated power, ohly a slight warming of the dipole near the feedpaint 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 J
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DASYS Validation Report for Head TSL Date: 12.06.2017
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 54118
Communication System: UID 0, CW; Frequency: 1900 MHz: Duty Cycle: 1:1
Medium parameters used: = 1900 MHz; = 1.409 S/m; er= 39.36; p= 1000 kg/m3
Phantorm section: Cenler Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

« Probe: EX3DV4 - SN3617; ConvF(8.26, 8,26, 8.26): Calibrated; 1/23/2017:

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

» Electronics: DAE3 Sn3536; Calibrmed: 10/9/2017

« Phantom: Triple Flat Phantom 5:1C; Type: QD 000 P51 CA: Serial: 1161/]

¢«  Measurement SW: DASYS2, Version 52.10(0); SEMCAD X Version 14.6.10
(7417)

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

Reference Value = 101.5 V/m; Power Drift = 0.0]1 dB

Peak SAR (extrapolated)=19.1 W/kg

SAR(1 g) = 10 W/ikg; SAR(10 g) =5.19 W/kg

Maximum value of SAR (measured) = 15.6 W/kg

dB
i

-3.66
-7.32

i ilih..

-14.63

-18.29

0 dB=15.6 W/kg = 11.93 dBW/kg

Certificate No: Z17-97262 Page s of 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 12.06.2017
Test Laboratory: CTTL, Beijing, China
DUT: Dipele 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d118
Communication System: UID 0, CW; Frequency: 1900 MHz: Duty Cycle: 1:1
Medium parameters used: = 1900 MHz; & = 1.542 S/m; & = 52.89; p = 1000 kg/m’
Phantom section: Left Section
Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2007)
DASYS Configuration:

« Probe: EX3DV4 - SN3617; ConvF(7.95, 7.95, 7.95); Calibrated: 1/23/2017:

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

« Electronics: DAE3 Sn536; Calibrated: 10/9/2017

« Phantom: Triple Flai Phantom 5.1C; Type: QD000 P51 CA; Serial: 1161/1

o  Measurement SW: DASY 52, Version 52.10 (0); SEMCAD X Version 14.6.10
(7417)

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

Reference Value = 96.27 V/m: Power Drift = 0.01 dB

Peak SAR (extrapolated) = 18.5 W/kg

SAR(1 g) = 10.2 W/kg; SAR(10 g)= 5.3 Wikg

Maximum value of SAR (measured) = 15.5 W/kg

dB
0

-3.50

-6.99

-10.49

-13.98

-17.48

0 dB = 15.5 W/kg = 11.90 dBW/kg

Certificate No: Z17-97262 Page 7 o 8
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Impedance Measurement Plot for Body TSL
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Client Sporton Certificate No: Z18-60365
CALIBRATION CERTIFICATE |
Object D2300V2 - SN: 1055 T

Calibration Procedure(s) FF-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: September 20, 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%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date(Calibrated by, Certificate 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 7514 27-Aug-18(SPEAG,N0o.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 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 Function Signature
Calibrated by: Zhao Jing SAR Test Engineer =15
Reviewed by: Lin Hao SAR Test Engineer N ‘ﬁf}k{}”
Approved by: Qi Dianyuan SAR Project Leader

Issued: September 23, 2018
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z18-60365 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, “|[EEE 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.

o 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 nommalized: 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: Z18-60365 Page 2 of 8
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Add: No.51 Xueyuan Road. Haidian District, Beijing, 100191, China

Tel: +86-10-62304633-2079

E-mail: cttli@chinattl.com http://www.chinatt

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

Fax: +86-10-62304633-2504

l.en

DASY Version DASY52 52.10.1.1476
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C i
Distance Dipole Center - TSL 10 mm with Spacer )1
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 22.0°C 39.5 1.67 mho/m
Measured Head TSL parameters (22.0+£0.2)°C 40.3+6% 1.72 mho/m £6 %
Head TSL temperature change during test <1.0°C | e e
SAR result with Head TSL
SAR averaged over 1 ¢m” (1 g) of Head TSL Condition

SAR measured

SAR for nominal Head TSL parameters

normalized to 1W

250 mW input power N
—
48.7 mW /g £ 18.8 % (k=2)

123mW/g

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

Condition

SAR measured

250 mW input power

582 mW /g

SAR for nominal Head TSL parameters

normalized to 1W

23.2mW/g£18.7 % (k=2ﬂ

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 523+6% 1.82 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 L

SAR measured

250 mW input power

119mW/ig

SAR for nominal Body TSL parameters

normalized to 1W

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

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

Condition

SAR measured

250 mW input power

564mW/g

SAR for nominal Body TSL parameters

normalized to 1W

22.6 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 45.6Q- 2.03jQ

Return Loss -25.9dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 44.00- 0.86j0Q

Return Loss -23.8dB

General Antenna Parameters and Design

Electrical Delay (one direction) T 1.034 ns J

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 T

Certificate No: Z18-60365 Page 4 of 8
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DASYS Validation Report for Head TSL Date: 09.20.2018

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 2300 MHz; Type: D2300V2; Serial: D2300V2 - SN: 1055
Communication System: UID 0, CW: Frequency: 2300 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2300 MHz; ¢ = 1.718 S/m; & = 40.3; p = 1000 kg/m3

Phantom section: Center Section
DASYS5 Configuration:

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

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

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

o Phantom: MFP_V5.1C ; Type: QD 000 P5S1CA: Serial: 1062

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

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

Reference Value = 97.59 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 25.4 W/kg

SAR(1 g) = 12.3 W/kg; SAR(10 g) = 5.82 W/kg

Maximum value of SAR (measured) = 20.4 W/kg

dB
0

-4.18

-8.36

-12.53

-16.71

-20.89

0 dB =20.4 W/kg = 13.10 dBW/kg

Certificate No: Z18-60365 Page 5 of 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 09.20.2018

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 2300 MHz; Type: D2300V2; Serial: D2300V2 - SN: 1055
Communication System: UID 0, CW: Frequency: 2300 MHz; Duty Cycle: 1:1
Medium parameters used: f=2300 MHz; o = 1.834 S/m; er = 54.44; p = 1000 kg/m3
Phantom section: Right Section

DASYS Configuration:

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

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

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

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

e Measurement SW: DASYS52, Version 52.10 (1); SEMCAD X Version 14.6.11
(7439)

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

Reference Value = 97.37 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 23.9 W/kg

SAR(1 g) = 11.9 W/kg; SAR(10 g) = 5.64 W/kg
Maximum value of SAR (measured) = 19.4 W/kg

dB
0

-4.13
-8.26
-12.39

-16.52

-20.65 =

0 dB = 19.4 W/kg = 12.88 dBW/kg

Certificate No: Z18-60365 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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E-mail: ettli@ehinatil com hupfwww.chinnttl.cn

Client Sporton Certificate No: Z17-97263

CALIBRATION CERTIFICATE

Object D2450V/2 - SN: 840

Calibration Procedure(s) FE-Z11-003.01

Calibration Procedures for dipole validation kits

Calibration date: Decamber 7, 2017

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

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRVD 102196 02-Mar-17 (CTTL, No.J17X01254) Mar-18
Power sensor NRV-Z5 100596 02-Mar-17 (CTTL, No.J17X01254) Mar-18
Referance Probe EX3DV4 | SN 3817 23-Jan-17(SPEAG,No.EX3-3817_Jan17) Jan-18
DAE3 SN 536 09-Oct-1 7{CTTL-SPEAGNG.Z17-971 88) Oct-18
Secondary Standards D # Cal Date{Callbrated by, Certificate No.) Scheduled Callbration
Signal Generator E4438C | MY49071430 13-Jan-17 (ETTL, No.J17X00286) Jan-18
Network Analyzer ESO71C | MY46110673  13-Jan-17 (CTTL. No.J17X00285) Jan-18
Name Function Signature
Calibrated by: Zhao Jing SAR Tesl Engineer é i,
Reviewed by: Lin Hao SAR Test Engineer Fﬁ}: b
Approved by: Qi Dianyuan SAR Project Leader i |

lssued: December 10, 2017
This calibration certificate shall not be reprodiced except in full without written approval of the laboratory.

Centificate No: Z17-97263 Page | of &
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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 62208-1, "Measurement procedure for assessment of specific absorption rate of human
exposure lo 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 62208-2, “Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 6GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

» Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section; with the arms orierited
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.

» 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: Z17-97263 Page 2 of 4
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Measurement Conditions

Fax: +86-10-62304633-2504
Tt v, chinatil cn

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

DASY Version DASYS2 52.10.0.1448
Extrapolation Advanced Extrapolation B
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations wars applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 382 1.80 mho/m
Measured Head TSL parameters (22.0+0.2)°C 388+B% 1.83 mhoim £ 6 %
Head TSL temperature change during test <1.0°C — s
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 m\W input power 132mW/g

SAR for nominal Head TSL parameters

normalized to 1W

526 mW /g £ 18.8 % (k=2)

SAR averaged over 10 ¢m’ (10 g) of Head TSL Candition
SAR measured 250 mW input power B.14mW /g
SAR for nominal Head TSL parameters normmalized to 1W 24,6 mW ig & 18.7 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220 5.7 1.95 mhodm
Measured Body TSL parameters (220+02)°C B25+8% 183 mho/m + 8%
;ndy TSL temperature change during test <1.0°C - -
SAR result with Body TSL
] SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measured 250 mW inpul power 129 mW /g
SAR for nominal Body TSL parameters: normalized to 1W 51.9 mW /g £ 18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL Condition
SAR measurad 250 mW input power 589 mW /g
SAR for nominal Body TSL parameters normalized to W 24.0 mW /g £18.7 % (k=2)

Certificale No: Z17-97263

Page 5 of 8
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance,; transformed lo fead point 52,00+ 4 510
Returmn Loss - 26.3d8

Antenna Parameters with Body TSL

Impedance, transformed lo feed point 51.10+ 5.09j0
Return Loss - 25.8d8

General Antenna Parameters and Design

Electrical Delay (one direction) 1.025ns

After fong term Use with 100W radiated power, only a slight warming of the dipole near the feedpoint can
be measurad.

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 wher loaded
according to the position as explained in the "Measurement Conditions” paragraph. The SAR data are hot
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

Marnufactured by SPEAG

Cerificate No: Z17-97263 Page 4 of 8
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DASYS Validation Report for Head TSL Date: 12.060.2017
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 840
Communication System: ULD 0, CW; Frequeney: 2450 MHz; Duty Cyele: 1:1
Medium parameters used: f= 2450 MHz: o = 1.826 S/m; er= 39.84; p= 1000 kg/m3
Phantom section: Center Section
Measurement Standard: DASY5 (IEEE/TEC/ANSI C63.19-2007)
DASYS Configuration:

« Probe: EX3DV4 - SN3617; ConvF(7.74, 7.74, 7.74); Calibrated: 1/23/2017:

¢ Sensor-Surface: 1.4mm (Mechanical Sutface Détection)

« Electronics: DAE3 Sn536: Calibrated: 10/9/2017

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

o Measurement SW: DASYS2, Version 52.10 (0); SEMCAD X Version 14.6.10
(7417

Dipole Calibration/Zoom Scan (7x7x7) (7x7x)/Cube 0: Meastrement grid: dx=3mm,
dy=5mm, dz=5mm

Reference Value = 106.0 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 27.3 Wikg

SAR(1 g) = 13.2 W/kg; SAR(10 g) = 6.14 W/kg

Maximum value of SAR (measured) = 22,0 W/kg

dB
0

-4.33

-B.66

-12.99

o O

L

-21.65 |

0 dB = 22,0 W/kg = 13.42 dBW/kg

Cerificate No: 217-97263 Page dofs
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Impedance Measurement Plot for Head TSL

Tri S11 Log mag 10.0008/ nef 0,00008 [F1]

3.0 1 2.ASD0000 GHE =76.309 4B
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=10 06
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PR 11 smith (Refx) scale 1,000y [FL pel]

.-.f
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DASYS Validation Report for Body TSL Date: 12.07.2017
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 840
Communication System: UID 0, CW; Frequency: 2450 MHz: Duty Cyele: 1:1
Medium parameters used: £=2450 MHz; o= 1.926 S/n; g, = 52.48; p = 1000 ke/m’
Phantom section: Left Section
Measurement Standard: DASYS (IEEEIEC/ANSI €63,19-2007)
DASYS Confliguration:

« Probe: EX3DV4 -8SN3617; ConvF(7.8, 7.8, 7.8): Calibrated: 1/23/2017:

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

» Electromces: DAE3 Sn336; Calibrated: 10/9/2017

e Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA: Serial: 116]/]

e Measurement SW: DASYS52, Version 52.10 (0); SEMCAD X Version 14.6.10
(7417)

Dipole Calibration/Zoom Scan (Tx7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 99,77 V/m: Power Drift =0.02 dB

Peak SAR (extrapolated) = 26.8 Wikg

SAR(1 g) = 12.9 W/kg; SAR(10 g) = 5.99 W/kg

Maximum value of SAR (measured) = 21.7 Wike

dB
0

-4.30

-8.59

-12.89

-17.18

-21.48

0 dB =217 W/kg = 13.36 dBW/kg

Certificate No; Z17-97263 Page 7of 4
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Impedance Measurement Plot for Body TSL

Trl =1 Log Mag 10.00de/ Ref 0. 000de [F1]
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Client Sporton Certificate No; Z17-97255

CALIBRATION CERTIFICATE

Object D2600V2 - SN: 1061

Calibration Procedure(s) FF-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: December 7, 2017

This calibration Certificate documenls 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 02-Mar-17 (CTTL, No.J17X01254) Mar-18
Power sensor NRV-Z5 100596 02-Mar-17 (CTTL, No.J17X01254) Mar-18
Reference Probe EX3DV4 | SN 3817 23-Jan-17(SPEAG Neo.EX3-3617_Jan17) Jan-18
DAE3 SN 538 09-Oct-17(CTTL-SPEAGNo: Z17-97198) Oct-18
Secondary Standards ID#: Cal Date(Calibrated by, Certificate No,) Scheduled Calibration
Signal Generaltor E4438C | MY49071430 13-Jan-17 (CTTL, MNo.J17X00286) Jan-18
Network Analyzer ES071C | MY46110673  13-Jan-17 (CTTL, No.J17X00285) Jan-18
Name Function Signature
Galibrated by: Zhao Jing SAR Test Engineer 4$
Reviewed by: Lin Hao SAR Test Engineer 1ﬁ1l 7‘{7

Approved by: Qi Dianyuan SAR Project Leader c?é—if?‘z\,—f

Issued: December 10, 2017
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate Ne: Z17-97255 Page 1'of 8
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F=mail: entl@ehinatl com htpewww.chinanl en
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 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
BGHz)", 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 cerlificate 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.

» Elecirical 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; Z17-97255 Page 2 of 8
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Measurement Conditions

Fox: =86-10-623(4633-2504
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DASY system configuration, as far as not given on page 1.

DASY Version DASYS52 52.10.0.1448
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5:1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resoiution dx, dy, dz=5 mm
Frequency 2800 MHz £ 1 MiHz N
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.0 1.96 mho/m
Measured Head TSL parameters (22.0 £0.2) °C 304 +6% 1.88 mha/m £ 8%
Head TSL temperature change during test <L.g%e s ——
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW Input power 146mWig
SAR for nominal Head TSL parameters normalized to 1W 68.2 mW /g +18.8 % (k=2)
SAR averaged over 10 ¢m' (10 g) of Head TSL Cendition
SAR measured 250 mW input power B.50mMW /g
SAR for nominal Head TSL parametears normalized to 1W 26.0 MW /g  18.7 % (k=2)

Body TSL parameters
The following parameters and calculations were applisd.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0.°C 52,5 2.16' mhofm
Measured Body TSL parameters (220+0.2)"C 526468% 213 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 measurad 250 mW input power 140mW /g
SAR for nominal Body TSL parameters normalized to 1W 56.4 mW /g £ 18.8 % (k=2)
SAR averaged over 10 ¢m’ (10 .g) of Body TSL Condition
SAR measurad 250 mWW input power B23mW /g

SAR for nominal Body TSL parametsrs

normalized to 1W

26.0 mW ig % 18.7 % (k=2)

Certificate No: Z17-97255
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Appendix(Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

impedance, transformed to feed paint 48:40-6.08)0
Relurn Loss - 24.3dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 46.20- 5.18j0

Return Loss - 23.5dB

General Antenna Parameters and Design

Electrical Detay (one dirsction) 1.0131ns

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 fo 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

Certificaté No: Z17-97255 Page 4 of &
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DASYS Validation Report for Head TSL Date: 12.07.2017
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1061
Communication System: UID 0, CW; Frequency: 2600 MHz; Duty Cycle: 1:1
Medium parameters used: I'= 2600 MHz; o = 1.985 §/m: er=39.42; p = 1000 kg/m3
Phantom section: Center Section
Measurement Standard: DASY 5 (IEEE/IEC/ANS] €63.19-2007)
DASYS Configuration:

» Probe: EX3DV4 - SN3617; ConvF(7.3, 7.3, 7.3); Calibrated: 1/23/2017:

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

» Electronics: DAE3 Sn336; Calibrated: 10/9/2017

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

«  Measurement SW: DASYS2, Version 52.10 (0); SEMCAD X Version 14.6.10
(7417}

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

Reference Value = 107.7 Vim; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 31.5 Wikg

SAR(1 g) = 14.6 W/kg; SAR(10 g) = 6.5 Wikg

Maximum value of SAR (measured) = 25.1 W/ke

dB
0

-4.64

-5.29

-13.93

-18.58

-23.22

0 dB =25.1 W/kg = 14.00 dBW/kg

Certificate No: Z17-97285 Page 5 of §
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 12,07.2017
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1061
Communication System: UID 0, CW; Frequency: 2600 MHz; Duty Cyele: 1:]
Medium parameters used: £= 2600 MHz; o= 2,127 S/m; & = 52.63; p = 1000 kg/m’
Phantom section; Left Section
Measurement Standard: DASYS (IEEE/IEC/ANSIC63,19-2007)
DASYS Configuration:

» Probe: EX3DV4 - SN3617; ConvF(7.48, 7.48, 7.48); Calibrated: 1/23/2017;

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

« [Electronics: DAE3 Sn536; Calibrated: 10/9/2017

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

+ Measurement SW: DASY52, Version 52.10 (0); SEMCAD X Version 14.6,10
(7417)

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

Reference Value = 96.43 V/m; Power Drift = 0,03 dB

Peak SAR (extrapolated) = 30.0 W/kg

SAR(1 g) = 14 W/kg; SAR(10 g) = 6.23 W/kg

Maximium value of SAR (measured) = 23.8 W/kg

diB
0

-4.74
-9.49
14.23

-18.98

L.

-23.72

0 dB=23.8 W/kg =13.77 dBW/kg

Certificate No: Z17-97255 Page 7of 8
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Impedance Measurement Plot for Body TSL
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Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client Auden Certificate No: DSGHzV2-1203 Dec17
_CALIBRATION CERTIFICATE

Object D5GHzV2 - SN:1203

Calibration procedure(s) QA CAL-22.v2
Calibration procedure for dipole validation kits between 3-6 GHz

Calibration date: December 14, 2017

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

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

Calibration Equipment used (M&TE critical for calibration)

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

Power meter NRP SN: 104778 04-Apr-17 (No. 217-02521/02522) Apr-18

Power sensor NRP-Z91 SN: 103244 04-Apr-17 (No. 217-02521) Apr-18

Power sensor NRP-Z91 SN: 103245 04-Apr-17 (No. 217-02522) Apr-18

Reference 20 dB Attenuator SN: 5058 (20k) 07-Apr-17 (No. 217-02528) Apr-18

Type-N mismatch combination SN: 5047.2 / 06327 07-Apr-17 (No. 217-02529) Apr-18

Reference Probe EX3DV4 SN: 3503 31-Dec-16 (No. EX3-3503_Dec16) Dec-17

DAE4 SN: 601 26-Oct-17 (No. DAE4-601_Octi7) Oct-18

Secondary Standards ID # Check Date (in house) Scheduled Check

Power meter EPM-442A SN: GB37480704 07-Oct-15 (in house check Oct-16) In house check: Oct-18

Power sensor HP 8481A SN: US37292783 07-Oct-15 (in house check Oct-16) In house check: Oct-18

Power sensor HP 8481A SN: MY41092317 07-Oct-15 (in house check Oct-16) In house check: Oct-18

RF generator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Oct-16) In house check: Oct-18

Network Analyzer HP 8753E SN: US37390585 18-Oct-01 (in house check Oct-17) In house check: Oct-18
Name Function Signature

Calibrated by: Michael Weber Laboratory Technician

Approved by: Katja Pokovic Technical Manager /Z? g

Issued: December 15, 2017

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