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Bluetooth Body-worn

Date: 2022-1-12

Electronics: DAE4 Sn786

Medium: Head 2450MHz

Medium parameters used (interpolated): f = 2441 MHz; 0 = 1.823 S/m; ¢, = 38.353; p = 1000 kg/m3

Communication System: UID 0, BT (0) Frequency: 2441 MHz Duty Cycle: 1:1
Probe: ES3DV3 — SN3151 ConvF (4.58, 4.58, 4.58);

Rear Side Middle/Area Scan (91x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.097 W/kg

Rear Side Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 1.084 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 0.148 W/kg

SAR(1 g) = 0.043 W/kg; SAR(10 g) = 0.021 W/kg

Maximum value of SAR (measured) = 0.118 W/kg

Wikg
0.118

0.095
0.072
0.048

0.025

0.00179

Fig.45 Bluetooth
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WLAN 2.4G Head

Date: 2022-1-12

Electronics: DAE4 Sn786

Medium: Head 2450MHz

Medium parameters used): f = 2462 MHz; o = 1.848 S/m; ¢, = 38.282; p = 1000 kg/m3
Communication System: UID 0, WiFi (0) Frequency: 2462 MHz Duty Cycle: 1:1
Probe: ES3DV3 — SN3151 ConvF (4.58, 4.58, 4.58);

Left Cheek Ch.11/Area Scan (91x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.776 W/kg

Left Cheek Ch.11/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 9.264 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 1.29 W/kg

SAR(1 g) = 0.556 W/kg; SAR(10 g) = 0.257 W/kg

Maximum value of SAR (measured) = 0.687 W/kg

Wikg
0.687

0.550
0.413
0.276

0.139

0.00233

Fig.46 WLAN 2.4G
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WLAN 2.4G Hotspot

Date: 2022-1-12

Electronics: DAE4 Sn786

Medium: Head 2450MHz

Medium parameters used): f = 2462 MHz; o = 1.848 S/m; ¢, = 38.282; p = 1000 kg/m3
Communication System: UID 0, WiFi (0) Frequency: 2462 MHz Duty Cycle: 1:1
Probe: ES3DV3 — SN3151 ConvF (4.58, 4.58, 4.58);

Rear Side Ch.11/Area Scan (91x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.596 W/kg

Rear Side Ch.11/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.804 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 0.831 W/kg

SAR(1 g) = 0.391 W/kg; SAR(10 g) = 0.196 W/kg

Maximum value of SAR (measured) = 0.584 W/kg

Wikg
0.584

0.468

0.351

0.235

0.119

n.o0o222

Fig.47 WLAN 2.4G
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WLAN 2.4G Body-worn
Date: 2022-1-12
Electronics: DAE4 Sn786

Medium: Head 2450MHz
Medium parameters used): f = 2462 MHz; ¢ = 1.848 S/m; ¢, = 38.282; p = 1000 kg/m3

Communication System: UID 0, WiFi (0) Frequency: 2462 MHz Duty Cycle: 1:1
Probe: ES3DV3 — SN3151 ConvF (4.58, 4.58, 4.58);

Rear Side Ch.11/Area Scan (91x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.207 W/kg

Rear Side Ch.11/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.058 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 0.287 W/kg

SAR(1 g) = 0.145 W/kg; SAR(10 g) = 0.077 W/kg

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

Wikg
0.206

0.165
0.124
0.083

0.042

0.00128

Fig.48 WLAN 2.4G
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WLAN 5G Head

Date: 2021-12-28

Electronics: DAE4 Sn786

Medium: Head 5250MHz

Medium parameters used: f = 5310 MHz; 6 = 4.742 S/m; ¢, = 36.303; p = 1000 kg/m3
Communication System: CW Frequency: 5310 MHz Duty Cycle: 1:1

Probe: EX3DV4 — SN3753 ConvF (4.56, 4.56, 4.56);

Left Cheek CH.62/Area Scan (111x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 1.34 W/kg

Left Cheek CH.62/Zoom Scan (8x8x21)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=1.4mm

Reference Value = 0.1170 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 2.98 W/kg

SAR(1 g) =0.676 W/kg; SAR(10 g) = 0.202 W/kg

Maximum value of SAR (measured) = 1.33 W/kg

Wikg
1.330

1.064
0.798
0.532

0.266

Fig.49 WLAN 5G

©Copyright. All rights reserved by SAICT. Page 300 of 414



=

W No.121N04025-SAR
WLAN 5G Hotspot

Date: 2021-12-28

Electronics: DAE4 Sn786

Medium: Head 5750MHz

Medium parameters used (interpolated): f = 5795 MHz; 0 = 5.209 S/m; ¢, = 35.915; p = 1000 kg/m3
Communication System: CW Frequency: 5795 MHz Duty Cycle: 1:1

Probe: EX3DV4 — SN3753 ConvF (4.65, 4.65, 4.65);

Rear Side Ch.159/Area Scan (81x81x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 1.18 W/kg

Rear Side Ch.159/Zoom Scan (8x8x21)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=1.4mm

Reference Value = 0.9320 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 3.02 W/kg

SAR(1 g) = 0.688 W/kg; SAR(10 g) = 0.253 W/kg

Maximum value of SAR (measured) = 1.30 W/kg

Wikg
1.300

1.040
0.780
0.520

0.260

n.000228

Fig.50 WLAN 5G
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WLAN 5G Body-worn
Date: 2021-12-28
Electronics: DAE4 Sn786

Medium: Head 5750MHz
Medium parameters used (interpolated): f = 5755 MHz; 0 = 5.155 S/m; ¢, = 36.023; p = 1000 kg/m3

Communication System: CW Frequency: 5755 MHz Duty Cycle: 1:1
Probe: EX3DV4 — SN3753 ConvF (4.65, 4.65, 4.65);

Rear Side Ch.151/Area Scan (81x81x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.623 W/kg

Rear Side Ch.151/Zoom Scan (8x8x21)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=1.4mm

Reference Value = 0.3080 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 1.97 W/kg

SAR(1 g) = 0.326 W/kg; SAR(10 g) = 0.133 W/kg

Maximum value of SAR (measured) = 0.584 W/kg

Wikg
0.584

0.467
0.350
0.234

0117

Fig.51 WLAN 5G
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WLAN 5G Body (0mm)

Date: 2021-12-28

Electronics: DAE4 Sn786

Medium: Head 5600MHz

Medium parameters used: f = 5670 MHz; o = 5.298 S/m; ¢, = 34.862; p = 1000 kg/m3
Communication System: CW Frequency: 5670 MHz Duty Cycle: 1:1

Probe: EX3DV4 — SN3753 ConvF (4.42, 4.42, 4.42);

Rear Side Ch.134/Area Scan (71x71x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 6.85 W/kg

Rear Side Ch.134/Zoom Scan (8x8x21)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=1.4mm

Reference Value = 0.8430 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 32.5 W/kg

SAR(1 g) =4.99 W/kg; SAR(10 g) = 1.20 W/kg

Maximum value of SAR (measured) = 12.1 W/kg

Wikg
12.100

9.681
7.261
4.842

2.423

0.00322

Fig.52 WLAN 5G
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ANNEX B: SystemVerification Results

750MHz

Date: 2021-12-30

Electronics: DAE4 Sn786

Medium: Head 750MHz

Medium parameters used: f = 750 MHz; o = 0.908 S/m; ¢, = 40.852; p = 1000 kg/m3
Communication System: CW_TMC Frequency: 750 MHz Duty Cycle: 1:1

Probe: ES3DV3 — SN3151 ConvF (6.40, 6.40, 6.40);

System Validation/Area Scan (81x161x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Reference Value = 61.558 V/m; Power Drift = 0.02 dB

SAR(1 g) = 2.16 W/kg; SAR(10 g) = 1.44 W/kg

Maximum value of SAR (interpolated) = 2.77 W/kg

System Validation/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 61.558 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.36 W/kg

SAR(1 g) =2.19 W/kg; SAR(10 g) = 1.45 W/kg

Maximum value of SAR (measured) = 2.80 W/kg

dB

-1.95
-3.90
-5.85
-7.80

-9.75

0dB =2.80 W/kg = 4.47 dB W/kg

Fig.B.1. Validation 750MHz 250mW
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Date: 2022-1-13

Electronics: DAE4 Sn786

Medium: Head 835MHz

Medium parameters used: f = 835 MHz; 0 = 0.915 S/m; er = 40.713; p = 1000 kg/m3

Communication System: CW Frequency: 835 MHz Duty Cycle: 1:1
Probe: ES3DV3 — SN3151 ConvF (6.40, 6.40, 6.40);

System Validation/Area Scan (81x151x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Reference Value = 64.756 V/m; Power Drift = -0.09 dB

SAR(1 g) = 2.43 W/kg; SAR(10 g) = 1.61 W/kg

Maximum value of SAR (interpolated) = 3.36 W/kg

System Validation/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 64.756 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 3.65 W/kg

SAR(1 g) = 2.37 W/kg; SAR(10 g) = 1.59 W/kg

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

-8.46

-10.58

0 dB = 3.33 W/kg = 5.22 dB W/kg

Fig.B.2. Validation 835MHz 250mW
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Date: 2022-1-1

Electronics: DAE4 Sn786

Medium: Head 1750MHz

Medium parameters used: f = 1750 MHz; o = 1.385 S/m; ¢, = 39.487; p = 1000 kg/m3
Communication System: CW_TMC Frequency: 1750 MHz Duty Cycle: 1:1

Probe: ES3DV3 — SN3151 ConvF (5.25, 5.25, 5.25);

System Validation/Area Scan (81x121x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Reference Value = 78.923 V/m; Power Drift = 0.12 dB

SAR(1 g) =9.13 W/kg; SAR(10 g) = 4.81 W/kg

Maximum value of SAR (interpolated) = 11.0 W/kg

System Validation/Zoom Scan (7x7x7)/Cube0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 78.923 V/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 22.1 W/kg

SAR(1 g) = 9.30 W/kg; SAR(10 g) = 4.88 W/kg
Maximum value of SAR (measured) = 11.2 W/kg

-3.41
-6.82
-10.24
-13.65

-17.06

0dB = 11.2 W/kg = 10.49 dB W/kg

Fig.B.3. Validation 1750MHz 250mW
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Date: 2022-1-5

Electronics: DAE4 Sn786

Medium: Head 1900MHz

Medium parameters used: f = 1900 MHz; ¢ = 1.417 S/m; ¢, = 39.253; p = 1000 kg/m3
Communication System: CW_TMC Frequency: 1900 MHz Duty Cycle: 1:1

Probe: ES3DV3 — SN3151 ConvF (5.09, 5.09, 5.09);

System Validation/Area Scan (91x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Reference Value = 82.529 V/m; Power Drift = 0.12 dB

SAR(1 g) = 10.2 W/kg; SAR(10 g) = 5.14 W/kg

Maximum value of SAR (interpolated) = 12.1 W/kg

System Validation/Zoom Scan (7x7x7)/Cube0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 82.529 V/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 25.8 W/kg

SAR(1 g) = 10.5 W/kg; SAR(10 g) = 5.27 W/kg
Maximum value of SAR (measured) = 12.5 W/kg

-3.61
-1.22
-10.83
-14.45

-18.06

0dB =12.5W/kg = 10.99 dB W/kg

Fig.B.4. Validation 1900MHz 250mW

©Copyright. All rights reserved by SAICT. Page 307 of 414



w771 No.121N04025-SAR

Date: 2022-1-12
Electronics: DAE4 Sn786

Medium: Head 2450MHz
Medium parameters used: f = 2450 MHz; ¢ = 1.834 S/m; ¢, = 38.322; p = 1000 kg/m3

Communication System: CW_TMC Frequency: 2450 MHz Duty Cycle: 1:1
Probe: ES3DV3 — SN3151 ConvF (4.58, 4.58, 4.58);

System Validation/Area Scan (81x121x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Reference Value = 92.548 V/m; Power Drift = 0.07 dB

SAR(1 g) =13.4 W/kg; SAR(10 g) = 6.04 W/kg

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

System Validation/Zoom Scan (7x7x7)/Cube0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 92.548 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 36.3 W/kg

SAR(1 g) =13.7 W/kg; SAR(10 g) = 6.15 W/kg

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

-4.45
-6.89
-13.34
-17.79

-22.24

0dB = 15.7 W/kg = 11.96 dB W/kg

Fig.B.5. Validation 2450MHz 250mW
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Date: 2021-12-22

Electronics: DAE4 Sn786

Medium: Head 2550MHz

Medium parameters used: f = 2550 MHz; o = 1.95 S/m; ¢, = 38.282; p = 1000 kg/m3
Communication System: CW_TMC Frequency: 2550 MHz Duty Cycle: 1:1

Probe: ES3DV3 — SN3151 ConvF (4.58, 4.58, 4.58);

System Validation/Area Scan (91x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Reference Value = 93.915 V/m; Power Drift = 0.06 dB

SAR(1 g) =14.4 W/kg; SAR(10 g) = 6.39 W/kg

Maximum value of SAR (interpolated) = 16.5 W/kg

System Validation/Zoom Scan (7x7x7)/Cube0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 93.915 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 39.2 W/kg

SAR(1 g) = 14.6 W/kg; SAR(10 g) = 6.48 W/kg

Maximum value of SAR (measured) = 16.6 W/kg

-4.74
-9.48
-14.23
-18.97

-23.71

0dB = 16.6 W/kg = 12.20 dB W/kg

Fig.B.6. Validation 2550MHz 250mW
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Date: 2021-12-28

Electronics: DAE4 Sn786

Medium: Head 5250MHz

Medium parameters used: f = 5250 MHz; 0 = 4.661 S/m; ¢, = 36.465; p = 1000 kg/m3

Communication System: CW Frequency: 5250 MHz Duty Cycle: 1:1
Probe: EX3DV4 — SN3753 ConvF (4.56, 4.56, 4.56);

System Validation/Area Scan (61x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Reference Value = 64.523 VV/m; Power Drift = -0.04 dB

SAR(1 g) = 7.81 W/kg; SAR(10 g) = 2.23 W/kg

Maximum value of SAR (interpolated) = 9.91 W/kg

System Validation/Zoom Scan (8x8x21)/Cube0: Measurement grid: dx=4mm, dy=4mm,

dz=1.4mm

Reference Value = 64.523 V/m; Power Drift = -0.04 dB
Peak SAR (extrapolated) = 24.5 W/kg

SAR(1 g) = 7.62 W/kg; SAR(10 g) = 2.20 W/kg
Maximum value of SAR (measured) = 9.84 W/kg

dB
0

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB =9.84 W/kg = 9.93 dB W/kg

Fig.B.7. Validation 5250MHz 100mW
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Date: 2021-12-28

Electronics: DAE4 Sn786

Medium: Head 5600MHz

Medium parameters used: f = 5600 MHz; o = 5.203 S/m; ¢, = 35.051; p = 1000 kg/m3

Communication System: CW Frequency: 5600 MHz Duty Cycle: 1:1
Probe: EX3DV4 — SN3753 ConvF (4.42, 4.42, 4 42);

System Validation/Area Scan (61x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Reference Value = 67.148 V/m; Power Drift = 0.09 dB

SAR(1 g) = 8.12 W/kg; SAR(10 g) = 2.28 W/kg

Maximum value of SAR (interpolated) = 10.1 W/kg

System Validation/Zoom Scan (8x8x21)/Cube0: Measurement grid: dx=4mm, dy=4mm,

dz=1.4mm

Reference Value = 67.148 V/m; Power Drift = 0.09 dB
Peak SAR (extrapolated) = 26.9 W/kg

SAR(1 g) = 8.29 W/kg; SAR(10 g) = 2.33 W/kg
Maximum value of SAR (measured) = 10.3 W/kg

dB
0

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB =10.3 W/kg = 10.13 dB W/kg

Fig.B.8. Validation 5600MHz 100mW
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Date: 2021-12-28

Electronics: DAE4 Sn786

Medium: Head 5750MHz

Medium parameters used: f = 5750 MHz; 0 = 5.148 S/m; ¢, = 36.036; p = 1000 kg/m3

Communication System: CW Frequency: 5750 MHz Duty Cycle: 1:1
Probe: EX3DV4 — SN3753 ConvF (4.65, 4.65, 4.65);

System Validation/Area Scan (61x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Reference Value = 63.345 V/m; Power Drift = -0.07 dB

SAR(1 g) = 7.68 W/kg; SAR(10 g) = 2.21 W/kg

Maximum value of SAR (interpolated) = 9.82 W/kg

System Validation/Zoom Scan (8x8x21)/Cube0: Measurement grid: dx=4mm, dy=4mm,

dz=1.4mm

Reference Value = 63.345 V/m; Power Drift = -0.07 dB
Peak SAR (extrapolated) = 23.3 W/kg

SAR(1 g) = 7.56 W/kg; SAR(10 g) = 2.18 W/kg
Maximum value of SAR (measured) = 9.77 W/kg

dB
0

-10.00
-20.00
-30.00

-40.00

-50.00

0dB =9.77 W/kg = 9.90 dB W/kg

Fig.B.9. Validation 5750MHz 100mW
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ANNEX C: SAR Measurement Setup

C.1. Measurement Set-up

DASY5 system for performing compliance tests is illustrated above graphically. This system
consists of the following items:

Picture C.1 SAR Lab Test Measurement Set-up

A standard high precision 6-axis robot (Staubli TX=RX family) with controller, teach pendant
and software. An arm extension for accommodating the data acquisition electronics (DAE).

An isotropic field probe optimized and calibrated for the targeted measurement.

A data acquisition electronics (DAE) which performs the signal amplification, signal multiplexing,
AD-conversion, offset measurements, mechanical surface detection, collision detection, etc.
The unit is battery powered with standard or rechargeable batteries. The signal is optically
transmitted to the EOC.

The Electro-optical converter (EOC) performs the conversion from optical to electrical signals
for the digital communication to the DAE. To use optical surface detection, a special version of
the EOC is required. The EOC signal is transmitted to the measurement server.

The function of the measurement server is to perform the time critical tasks such as signal
filtering, control of the robot operation and fast movement interrupts.

The Light Beam used is for probe alignment. This improves the (absolute) accuracy of the
probe positioning.

A computer running WinXP and the DASY5 software.

Remote control and teach pendant as well as additional circuitry for robot safety such as
warning lamps, etc.

The phantom, the device holder and other accessories according to the targeted measurement.
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C.2. DASY5 E-field Probe System

The SAR measurements were conducted with the dosimetric probe designed in the classical
triangular configuration and optimized for dosimetric evaluation. The probe is constructed using the
thick film technique; with printed resistive lines on ceramic substrates. The probe is equipped with
an optical multifiber line ending at the front of the probe tip. It is connected to the EOC box on the
robot arm and provides an automatic detection of the phantom surface. Half of the fibers are
connected to a pulsed infrared transmitter, the other half to a synchronized receiver. As the probe
approaches the surface, the reflection from the surface produces a coupling from the transmitting to
the receiving fibers. This reflection increases first during the approach, reaches maximum and then
decreases. If the probe is flatly touching the surface, the coupling is zero. The distance of the
coupling maximum to the surface is independent of the surface reflectivity and largely independent
of the surface to probe angle. The DASY5 software reads the reflection durning a software
approach and looks for the maximum using 2"rd curve fitting. The approach is stopped at
reaching the maximum.

Probe Specifications:

Model: ES3DV3, EX3DV4
Frequency 10MHz — 6.0GHz(EX3DV4)
Range: 10MHz — 4GHz(ES3DV3)
Calibration: In head and body simulating tissue at
Frequencies from 835 up to 5800MHz
Linearity: *+ 0.2 dB(30 MHz to 6 GHz) for EX3DV4 Picture C.2 Near-field Probe

+ 0.2 dB(30 MHz to 4 GHz) for ES3DV3
Dynamic Range: 10 mW/kg — 100W/kg
Probe Length: 330 mm
Probe Tip
Length: 20 mm
Body Diameter: 12 mm
Tip Diameter: 2.5 mm (3.9 mm for ES3DV3)
Tip-Center: 1 mm (2.0mm for ES3DV3)
Application: SAR Dosimetry Testing
Compliance tests of mobile phones
Dosimetry in strong gradient fields

Picture C.3 E-field Probe
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C.3. E-field Probe Calibration

Each E-Probe/Probe Amplifier combination has unique calibration parameters. ATEM cell
calibration procedure is conducted to determine the proper amplifier settings to enter in the probe
parameters. The amplifier settings are determined for a given frequency by subjecting the probe to
a known E-field density (1 mW/cmz) using an RF Signal generator, TEM cell, and RF Power Meter.

The free space E-field from amplified probe outputs is determined in a test chamber. This
calibration can be performed in a TEM cell if the frequency is below 1 GHz and inn a waveguide or
other methodologies above 1 GHz for free space. For the free space calibration, the probe is placed
in the volumetric center of the cavity and at the proper orientation with the field. The probe is then
rotated 360 degrees until the three channels show the maximum reading. The power density
readings equates to 1 mW/ cm?.
E-field temperature correlation calibration is performed in a flat phantom filled with the appropriate
simulated brain tissue. The E-field in the medium correlates with the temperature rise in the
dielectric medium. For temperature correlation calibration a RF transparent thermistor-based
temperature probe is used in conjunction with the E-field probe.
SAR =C g

At
Where:
At = Exposure time (30 seconds),
C = Heat capacity of tissue (brain or muscle),
AT = Temperature increase due to RF exposure.

2
sap=lfLo

yo,
Where:
o = Simulated tissue conductivity,
p = Tissue density (kg/m®).
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C.4. Other Test Equipment

C.4.1. Data Acquisition Electronics (DAE)

The data acquisition electronics consist of a highly sensitive electrometer-grade preamplifier with
auto-zeroing, a channel and gain-switching multiplexer, a fast 16 bit AD-converter and a command
decoder with a control logic unit. Transmission to the measurement server is accomplished through
an optical downlink for data and status information, as well as an optical uplink for commands and
the clock.

The mechanical probe mounting device includes two different sensor systems for frontal and
sideways probe contacts. They are used for mechanical surface detection and probe collision
detection.

The input impedance of the DAE is 200 MOhm; the inputs are symmetrical and floating. Common
mode rejection is above 80 dB.

PictureC.4: DAE
C.4.2. Robot
The SPEAG DASY system uses the high precision robots (DASY5: RX160L) type from Staubli SA
(France). For the 6-axis controller system, the robot controller version from Staubli is used. The
Staubli robot series have many features that are important for our application:
» High precision (repeatability 0.02mm)
High reliability (industrial design)
Low maintenance costs (virtually maintenance free due to direct drive gears; no belt drives)
Jerk-free straight movements (brushless synchron motors; no stepper motors)
Low ELF interference (motor control fields shielded via the closed metallic construction shields)

vV V V V

Picture C.5 DASY 5
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C.4.3. Measurement Server

The Measurement server is based on a PC/104 CPU broad with CPU (DASY5: 400 MHz, Intel
Celeron), chipdisk (DASY5:128MB), RAM (DASY5:128MB). The necessary circuits for
communication with the DAE electronic box, as well as the 16 bit AD converter system for optical
detection and digital I/O interface are contained on the DASY I/O broad, which is directly connected
to the PC/104 bus of the CPU broad.

The measurement server performs all real-time data evaluation of field measurements and surface
detection, controls robot movements and handles safety operation. The PC operating system
cannot interfere with these time critical processes. All connections are supervised by a watchdog,
and disconnection of any of the cables to the measurement server will automatically disarm the
robot and disable all program-controlled robot movements. Furthermore, the measurement server is
equipped with an expansion port which is reserved for future applications. Please note that this
expansion port does not have a standardized pinout, and therefore only devices provided by
SPEAG can be connected. Devices from any other supplier could seriously damage the
measurement server.

Picture C.6 Server for DASY 5
C.4.4. Device Holder for Phantom
The SAR in the phantom is approximately inversely proportional to the square of the distance
between the source and the liquid surface. For a source at 5mm distance, a positioning uncertainty
of £0.5mm would produce a SAR uncertainty of +20%. Accurate device positioning is therefore
crucial for accurate and repeatable measurements. The positions in which the devices must be
measured are defined by the standards.
The DASY device holder is designed to cope with the different positions given in the standard. It has
two scales for device rotation (with respect to the body axis) and device inclination (with respect to
the line between the ear reference points). The rotation centers for both scales is the ear reference
point (ERP). Thus the device needs no repositioning when changing the angles.
The DASY device holder is constructed of low-loss
POM material having the following dielectric

parameters: relative permittivity & =3 and loss tangent 0 =0.02. The amount of dielectric material

has been reduced in the closest vicinity of the device, since measurements have suggested that the
influence of the clamp on the test results could thus be lowered.

<Laptop Extension Kit>

The extension is lightweight and made of POM, acrylic glass and foam. It fits easily on the upper
part of the Mounting Device in place of the phone positioner. The extension is fully compatible with
the Twin-SAM and ELI phantoms.
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Picture C.7-1: Device Holder Picture C.7-2: Laptop Extension Kit

C.4.5. Phantom
The SAM Twin Phantom V4.0 is constructed of a fiberglass shell integrated in a table. The shape of

the shell is based on data from an anatomical study designed to

Represent the 90" percentile of the population. The phantom enables the dissymmetric evaluation
of SAR for both left and right handed handset usage, as well as body-worn usage using the flat
phantom region. Reference markings on the Phantom allow the complete setup of all predefined
phantom positions and measurement grids by manually teaching three points in the robot. The shell
phantom has a 2mm shell thickness (except the ear region where shell thickness increases to 6
mm).

Shell Thickness: 2+ 0.2 mm

Filling Volume:  Approx. 25 liters

Dimensions: 810 x 1000 x 500 mm (H x L x W)

Available: Special

Picture C.8: SAM Twin Phantom
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ANNEX D: Position of the wireless device in relation to the phantom

D.1. General Considerations

This standard specifies two handset test positions against the head phantom — the “cheek” position
and the “ilt” position.

Vertical Vertical

Center Line
) w2 | w2
Hon;ontal PPN N
Line ! :
Horizontal /
Line A Acoustic
A Output
Acoustic B Bottom of W
Output Handset mm B
Bottom of —
L 1 1Y
/ Handset ||
—
1'1/1,/2 w2

w, Width of the handset at the level of the acoustic

w, Width of the bottom of the handset

A Midpoint of the width w, of the handset at the level of the acoustic output
B Midpoint of the width w, of the bottom of the handset

Picture D.1-a Typical “fixed” case handset Picture D.1-b Typical “clam-shell” case handset
" . RE

Picture D.3 Tilt position of the wireless device on the left side of SAM

©Copyright. All rights reserved by SAICT. Page 319 of 414



-0
=777 No.I21N04025-SAR

D.2. Body-worn device

A typical example of a body-worn device is a mobile phone, wireless enabled PDA or other battery
operated wireless device with the ability to transmit while mounted on a person’s body using a carry
accessory approved by the wireless device manufacturer.

Picture D.4 Test positions for body-worn devices

D.3. Desktop device

A typical example of a desktop device is a wireless enabled desktop computer placed on a table or
desk when used.

The DUT shall be positioned at the distance and in the orientation to the phantom that corresponds
to the intended use as specified by the manufacturer in the user instructions. For devices that
employ an external antenna with variable positions, tests shall be performed for all antenna
positions specified. Picture 8.5 show positions for desktop device SAR tests. If the intended use is
not specified, the device shall be tested directly against the flat phantom.

- =%

C A
N

s t‘_‘. a i;ll
\;“: i\ﬂ"f

£

(=

Picture D.5 Test positions for desktop devices
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D.4. DUT Setup Photos

Picture D.6
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ANNEX E: Equivalent Media Recipes

No.121N04025-SAR

The liquid used for the frequency range of 700-6000 MHz consisted of water, sugar, salt, preventol,
glycol monobutyl and Cellulose. The liquid has been previously proven to be suited for worst-case.
The Table E.1 shows the detail solution. It's satisfying the latest tissue dielectric parameters
requirements proposed by the IEEE 1528 and IEC 62209.

Table E.1: Composition of the Tissue Equivalent Matter

Frequency
835 1750 1900 2450 2600 5200 5800
(MHz)
Water 41.45 55.242 55.242 58.79 58.79 65.53 66.10
Sugar 56.0 / / / / / /
Salt 1.45 0.306 0.306 0.06 0.06
Preventol 0.1 / / / / 17.24 16.95
Cellulose 1.0 / / / / 17.24 16.95
Glycol Monobutyl / 44.452 44.452 41.15 41.15 / /
Diethylenglycol
ernylenglye / / / / / / /
monohexylether
Triton X-100 / / / / / / /
pocleatic £=415 | £=40.08 | £=40.0 | £=39.20 | €=39.01 | ¢=35.99 | £=35.30
0=0.90 0=1.37 0=1.40 0=1.80 0=1.96 0=4.66 0=5.27
Target Value

Note: There is a little adjustment respectively for 750, 5300 and 5600, based on the recipe of

closest frequency in table E.1

©Copyright. All rights reserved by SAICT.
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ANNEX F: System Validation

The SAR system must be validated against its performance specifications before it is deployed.
When SAR probes, system components or software are changed, upgraded or recalibrated, these
must be validated with the SAR system(s) that operates with such components.

Table F.1: System Validation

Probe SN. Liquid name Validation date Frequency point | Status (OK or Not)
3151 Head 750MHz 2021-04-29 750 MHz OK
3151 Head 835MHz 2021-04-29 835 MHz OK
3151 Head 1750MHz 2021-04-29 1750 MHz OK
3151 Head 1900MHz 2021-04-29 1900 MHz OK
3151 Head 2450MHz 2021-04-30 2450 MHz OK
3151 Head 2550MHz 2021-04-30 2550 MHz OK
3753 Head 5250MHz 2021-12-27 5250 MHz OK
3753 Head 5600MHz 2021-12-27 5600 MHz OK
3753 Head 5750MHz 2021-12-27 5750 MHz OK
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ANNEX G: DAE Calibration Certificate

, S, HEAA
r\ In Colisboration with SN 7,
F—— SN
SI7Ls e e 3.9 jawzCNASH
S CALIBRATION LABORATORY B
£ /"/.:\"\ s "‘4LIBQATIOH
Alek: 20,52 Hua YounHel R, Haldin Dstriet. Betfing. Bn120 Clin ’;,f, .'f“\.. ;\‘ v CNAS LOSTO
Tel: +RB-1(-62300613-2512 |',\ ~H6-1 0230453325114 bl
E-mall: ertl e chinanloom e faatl on
Client - CTTL(South Branch} Certificate No: 221-60093
CALIBRATION CERTIFICATE
Object DAE4 - SN: 786
Calibration Procedure(s) FE-Z41.002-01
Calibration Procedure for the Data Acauisition Electronics
‘ {DAEX)
Calibration date: April 09, 2021 |

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

|ﬁll calibrations have been conducted in the closed laboratory facility: environment temperaturezze3)t and
humidity=<70%

Frimary Standards Io# Cal Date(Calibrated by, Cerlificate No.) Scheduled Calibration
| Procass Calibrator 753 18971018 168-Jun-20 (CTTL. No.J20X04342) Jun-21
r——_—————_——_i-_——l
Name Functian nature |
Calibrated by Yu Zengying SAR Test Engineer éﬁ"@
|
| Reviewed by Lin Haa SAR Test Engineer n@f :?4
Approved by: QI Dianyuan SAR Project Leader 0%/ |

e

Issued: April 11, 2021
| This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: 22140003 Puge | of
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CALIBRATION LABORATORY

Adids N 52 ThaYoanled Road. HaGdan Digres Beting. 100190, Chiou
[l +Bb=10-p 3040332512 Faoe +Bb=11:6230403 32504
F=nndl attdwchimat] eaim Ipr www.chinan en
Glossary:
DAE data acqguisition electronics

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

Methods Applied and Interpretation of Parameters:

« DC Voltage Measurement. Calibration Factor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standards. The figure given corresponds to the full scale range of the
voltmeter in the respective rangs.

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

+ The report pravide only calibration results for DAE, it does not contain other
performance test results.

Certificate No: 221-60093 Page 2 of 3
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S  CALIBRATION LABORATORY

Add: Mo E2 HimYuiuiiBei Roal Hoidian isivien, Bélj
liet: ~BO-20-n23MA33-2512

N ey, Chin
Fan: o Bi=10-02304

24k
Hlgmadl ot )y g himatt) .com Higp: www.chinatt].on
DC Voitage Measurement
AID - Converter Resolution nominal
High Range: 1LEB = Buv full mnge = -100...+300 my
Low Range; 1L3B = g1nv full range = -1 +3my
DASY measurement parametars: Auto Zaro Time 8 sec, Maasuring tims. 3'esc
Calibration Factors X ¥ z
High Range

| 404 112+ 0.15% (k=2) 404 269 =0 15% (k=2)

404,568 = 0.15% (k=2)
Low Range

3.97192 + 0.7% (k=2)

| 3.973896 = 07% (k=2)

385782 £ 0.7% (k=2)

Connector Angle

Connector Angle to be used In DASY system

201 |

Certificate No; Z21-60093 Page 3 of 3
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ANNEX H: Probe Calibration Certificate

Probe ES3DV3-SN: 3151 Calibration Certificate (2021-04-26)

Y, i
AP Collsbaration wih \_\‘Q“_E’J/// , ;g;j
=777l s p e a g iaswsCNAS -
V CALIBRATION LABORATORY 7'_-. f—xﬁ_ﬁ\‘\?‘ v F‘LUBR}HOH
Adud: No, 52 HusYuurBei R, Faidivn Distriv, Be iz 1091, Ching -'-'m‘l" ‘ CNAS LOSTD
Tel: +Bb=10=H23(4631.25] 2 Fay: =Rb-1 (230 p35-3504
Evnmd; etélopehinund com Lo, {inatl
Client CTTL(South Branch) Certificate No: Z21-60094
CALIBRATION CERTIFICATE ‘
) - ' |
Object ES3DV3-SN: 3151 |

| Calibration Procedure(s) FF-Z11-004-02

Calibration Procedures for Dosimetric E-field Probes |

|
Calibration date: April 26, 2021 |

|
This calibration Certificate documents the traceabllity to national standards, which realize the physical units of
measurements(S1). The measuremeants and the uncertainties with confidence probability are given an the follawmg

| pages and are part of the certificate,

All callbrations have been conducted in the closed laboratory facility, envirenment temperature(22:3¢ and
Rumidity<70%

Calibration Equipment used (M&TE eritical for calibration)

Primary Standards D& Cal Date(Calibrated by, Certificate No ) Sch(—:-c!uIedEJEaﬁFi
Power Meter NRP2 101919 18-Jun-20{CTTL, No.J20X04344) Jun-21
| Power sensor  NRP-Z81 101547 18-Jun-20{CTTL, No,J20X04344) Jun-21
Power sensor NRP-Z31 | 101548 16-Jun-20(CTTL. No.J20X04344) Jun-21 |
| Reference 10dBAttenuator | 1BNSOW-10dB  10-Feb-20(CTTL, No.J20X00525) Feb-22 |
Reference 20dBAftenuator — |BNSOW-20dB  10-Feb-20(CTTL, No.J20X00526) Feb-22
Reference Probe EX3DV4 | SN 3817 27-Jan-21(SPEAG, No.EX3-3617_Jan21) Jan-22
| DAE4 | SN 1558 15-Jan-21(SPEAG. No DAE4-1556_Jan21) Jan-22
| Sacuna;y. ‘itandards ID__# I :aaemhm!mjm mf e Na Scheduled Calibration |
SlgnalGenerathr MGSJDUA 620105‘2605 28-Jun-20(CTTL, Nc-..JEDKDd-S-rIS) Jun=21 |
| NetworkAnalyzer ESO71C | MY48110673  21-Jan-21(CTTL. No.J20X00515) Jan-22 |
Name Function Signature
- = ; |
| Callbrated by Yu Zongying SAR Test Enginesr /}»uﬁ%}
|
Reviewed by: Lin Hao SAR Test Engineer “J,I{r. o |
|
| Approved by: Qi Blanyuan SAR Project Leadsr T\

| |lssued: April 28, 2021 |
This calibration certificate shall not be repreduced except in full without written approval of the laboratory,

Certifioute No: Z21-60094 Page | of ¢
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CALIBRATION LABORATORY
Aedel: 3052 HunYounBei Roud. Huldian Digerict, Beijinz. 100191, Ching
Tel ~86- 1062346332512 Fiont =B6-1-62304633-2504
Eemail ettl v chinatl.com Hitp - waschmarile
Glossary:
TSL tissue simulating liquid
NORMx, .z sensitivity in free space
ConvF sensitivity in TSL/ NORMx, y,z
pep diode compression point
CE crest factor (1/duty_cyele) of the RF signal
ABCD modulation dependent linearization parameters

Polarization @ ® rotation around probe axis
Polarization 8 @ rofation around an axis that |s In the plane normal to probe axis (at measurement center). |
&=0 is normal to probe axis

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

Calibration is Performed According to the Following Standards:

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

b) IEC 82208-1, “Measuremant procedure for the assessment of Specific Abserption Rate (SAR) from
hand-held and body-mounted devices used next to the sar (frequency range of 300 MHz to 6 GHz)"
July 2018

c) IEC 62209-2, "Procedure to determine the Specific Absarption Rate (SAR) for wiraless communication
devices used in close proximity to the human body (frequency range of 30 MHz to 8 GHz)", March
2010

d} KDB 865664. "SAR Measurement Requirements for 100 MHz to 5 GHz

Methods Applied and Interpretation of Parameters:

»  NORMx y z: Assessed for E-field polarization 8=0 (fs800MHz in TEM-cell: f=1800MHz- waveguide),
NORMzx.y.z are only intermediate values, i e.. the uncertainties of NORMzx, y.z does not effect the

E” -field uncertainty inside TSL (see below ConvF),

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

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

= PAR! PAR is the Peak to Average Ratlo that is not calibrated but determined based on the signal
characteristics.

o Axyz Bx.yz CxyzVRx yz:A B.C are numerical lifearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
madia. VR is the maximum callbration range expressed in RMS voltage across the diode:

e ConvF and Boundary Effect Parameters: Assessed in flat phantem using E-field (or Temperature
Transfer Standard for f<B00MHz) and inside waveguide using analytical fisld distributions based on
power measurements for f >8B00MHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha. depth) of which typical uncertainty valued are given,
These parameters are used in DASY4 sofiware to imiprove probe accuracy close to the boundary,
The sensitivity in TSL corresponds to NORMx.y,z* ConvF whereby the uncertainty correspands fo
that given for ConvF. A frequency dependent ConvF is used in DASY version 4 4 and higher which
allows extending the validity from+50MHz to+1 00MHz.

* Spherical isotropy (3D deviation from isciropy) in a fiald of low gradients realized using a flat
phantom exposed by a patch antenna,

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

s Connector Angle: The angle is assessed using the information gained by determining the NORMy
(no uncertainty required)

Cerificate No:Z2 1-60094 Page 2 of @
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CALIBRATION LABORATORY
Al 9032 HuaYuanBel Road, Tisldian Diseder, Beijiogw 100191, ¢ hin

[l ~ 8t 106231403 3-2512 Fox: +Bo-1}623
E-mmalle ettlir ebinugt]com i it i

DASY/EASY — Parameters of Probe: ES3DV3 - SN:3151

Basic Calibration Parameters
A

| _SE:.';J_rx_ _|_£‘n-ansor’f _s;nsorz_ 3 |—Enc {k=_g}___
 Norm(uV/(vim)?)* (197 [125  [120 [ £100% |
[DCP(mV)* 1051 1055 1037 |

Modulation Calibration Parameters

UID | Communication | A _| B c o VR lUncE |
| System Name | 4B dBpvV 8  mv | (=2) |

o | cw X oo Jo0 10  [000 (2778 |422%
ly |00 00 10 | 2885 | |
L1 z 00 foo _4_1-_0_—!_ 2796 |

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

* The uncertainties of Norm X. Y, Z do net affect the EXfield uncertainty inside TSL (see Page 4)

® Numerical linearization parametar; uncertainty net required

EUncertainly is determined using the max. deviation from linear response applying rectangular distribution
and is exprassed for the square of the field value.

Cemificate No:Z2 1-60094 Pawe 3 of9
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DASY/EASY — Parameters of Probe: ES3DV3 — SN:3151

Calibration Parameter Determined in Head Tissue Simulating Media

| " R_a_l,ative | l'.‘_omkl_cﬂva T | _| o _DeptTlﬁ- I Unct.
c C ConvF Z | Alphas |
O pormiignyr | qgime | OWVEX GoWRY | ConvFZ | Apha® | | g
" 780 41.9 0.89  6.40 6.40 6.40 0.40 | 1.40  +121%
L L_ E 0 | 640 | 640 040 | 14 1%
%00 | 415 | o7 619 | 619 619 | 037 | 167 _i12._1%J
1450 | 405 120 | 548 548 | 6548 | 031 | 161 £121% |
780 | 404 [ s 625 | s25 | 825 | os1 | 121 | £129%
1900 je00 | 1.40 508 | 509 5.09 0.65 125  +121%
. 2000 400 | 140 | 507 | 807 | 507 | 0683 128 | £121% |
2300 | 335 | 1.67 | 483 | 483 4.83 0.60 | 1.36 | +12.1%
- it S . ! |
28, | 1.80 4.58 4.58 4.58 0.60 145  +12.1%
|_2¢5_° | 9.2 foe - ] | __';l___.
L2600 | 390 | 19 | 439 | 439 439 | o0 | 133 | +124%

- Frequency validity above 300 MHz of +100MHz anly applies for DASY v4.4 and higher (Page 2), slse It is restricted to
#50MHz. The uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated
fraquency band. Frequency validity below 300 MHz s + 10, 25, 40, 50 and 70 MHz for ConvF assessmants at 30, B4, 128,
150 and 220 MHz respectively. Above 5 GHz frequency validity can bie extended 16 = 110 MHz

At frequency below 3 GHz, the validity of tissue parameters (e and ©) can be relaxed to 1 0% if liguid compensatian
formula Is appiied to measured SAR values Al frequencies above 2 GHz. fhe validity of hissue parameters (e and o} is
restricted to +5%. The uncertainty s the RSS of the ConvF uncartairity for indicated target tissue parameters
*Alpha/Depth ere determined during calibration. SPEAG wartants that the remaining deviation dug to the boundary
effect after compensation is always less than + 1% for frequencies balow 3 GHz and below = 2% for the frequencies
between 3-6 GHz at any distance larger than half the probe tip diameter frarh the boundary

Certificate No:Z21-60004 Page 4 o'y
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kil Mo, 52 HoaYuanBe Road, Haidian Disricy, Beifing, 100191, China
Tel * R I=h23MA3 32512 Fax! = ¥o-1 a3 163 32504
Femail! artd st chimon ] com Lty

Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

1.5 -
1.4 ' | | |

1.3

11 E ! |
10 - : - . — + —
0.9 i '

0.8 5

Frequency response(nor malized)

0.7 | _ i . |

s _
i) 500 1000 1500 2000 2500 3000
fIMHz]
*TEM *R22

Uncertainty of Frequency Response of E-field: +7.4% (k=2)

Certificate No:/Z2 1-60044 Page 5 of
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Receiving Pattern (®), 8=0°

No.121N04025-SAR

f=600 MHz, TEM f=1800 MHz, R22
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I ‘
-0.5 | |
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-150 -100 -50 4] 50
Ralif=]
T 100MHT T aoaMH= T 1EB800MH=
Lineerminty of Axial [Sorropy Assessment: <1.2% (=2}
Certificate No:Z21-60094 Page o of 4
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LBap b

Dynamic Range f(SARpeaq)
(TEM cell, f = 900 MHz)
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10° 0 T, 1w T
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Uncertainty of Linearity Assessment: +0.9% (k=2)
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Uncertainty of Spherical Isotropy Assessment: +3,2% (k=2)
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DASY/EASY - Parameters of Probe: ES3DV3 — SN:3151

' Other Probe Parameters

LSensor Arrangement

Connector Angle (°)

-—

| Mechanical Surface Detection Mode

| Optical Surface Detection Mode

' Probe Overall Length

| Probe Body Diameter

_ Tip Length

| Tip Diameter

| Probe Tip to Sensor X Calibration Point

I Probe Tip to Sensor Y Calibration Point

: Probe Tip to Sensor Z Calibration Point

' Recommended Measurement Distance from Surface

Cerfificate No;Z2 [ -60(194 Puge aof 9
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Probe EX3DV4-SN: 3753 Calibration Certificate (2021-07-26)

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzertand

Schwelzerizcher Kalibrierdienst
Service suisse detalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accrediled by the Swiss Accredilation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one.of the signatories to the EA
Mulfilateral Agreemant for the recognition of calibration certificates

cient Auden ' Certificate No: EX3-3753 Jul2i
[CALIBRATION CERTIFICATE |
St 'EX3DVA4 - SN:3753.

Calibration procedure(s) .QA CAL-D .v&; MQN—. 4456, QA CAL-2: v, QAQAL-Qﬁ.V?

Calibeation date; July 26, 2021

Thiz calibration certificate documents fhe raceability ta national standards, which rezlize the physical units of measiremeanis (S5,
The measurements and the uncenainties with confidence probability ate given on the following pages and are part of the cedificate

All calibrations have been conducted in thiz closed Taboratory facility: environmend temparature (22 + 3)°C and humidity = 7%,

Cativeation Equipment used (MSTE eritical for calibration)

Primary Standards [1¥] | Cal Date (Certficate No.) Seneduled Calibration
Fower meter NRP SN 103778 | 08-Apr-21 (Mo, 217-03281/03282) | Apr-22
Powier sensor NRP-Z21 SN 103244 — GF-Apr-21 (No. 217-03281} -
Fower sensor NRP-Z91 SN 103245 | 08-Apr-21 (No. 217-05282)
Reference 20 08 Atlenuator SN CC2852 (20x) | 09-Apr-21 (Na. 217-03343)
DAE4 SN: 860 | 23-Dec-20 (Mo, DAE4-680_Dec20)
Raference Probe ESIDV2 SN: 3013 | 30-Bec20 (Mo ES3-3013_Dec2l)
]

Secondary Standards iz} | Check Date (jn hoose) Scheduled Check

| Power meter E44198 SN GB41293874 | OB-Apr-16 {in rouse chisck Jun-20} inhouse chegk: Jun22 .
Fower sansor E44120 SN MY 41498087 06-Apr-18 (i house check Jun-20) | In house chieck: Jun-22
Power sansor E44428 SH:G00110210 e | OB-Apr-16 (in hiouse check Jun-20} In hiouse chetk: Jup-22
RF generalor HP 8548C SN: US5B4201700 | Dd-Aug-89 (in house check Jun-20} In house check: Jun-22
MNebwork Analyrer EG3584 SN: LS4 1080477 | 31-Mar-14 {in house check Oet-20) |_in house eheck: Oet-21

Mame Funslion Signature
Collbrated by: MichackWeber: R ;

Approved by Katja Pakovic Tocknical Manager ' M_ ‘

Issusd: July 28, 2021 ‘

This calibration cerificate shail net be reproduces except in full without weitten approvat of the laboratory,
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Calibration Laboratory of

: 5 her Kalibrierdienst

Schmid & Partner ¢ Service suisss détalonnage
Engineering AG s Servitio svizzaro di taratura

Zeughausstrasse 43, BO04 Zurich, Switzerland ©  Swiss Calibration Service

Accredited by he Swiss Accreditation Senvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the sigratories to the EA

Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMzx.y.2 sensitivity in free space

ConvF sensitivity in TSL / NORMx.y.z

pCcP diode comprassion point

CF crast factor ( Hduty_cycle) of the RF signal

ABCD maodulation dependent linearization parameters

Paolarization o w rofation around probe axis

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

i:e.. & = Dis normal o probe axis
Connector Angie infarmation used in DASY system to dlign probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:
a) IECHEEE 82209-1528, *Measurement Procedure For The Assessment Of Specific Absorption Rate Of Human
Exposure To Radio Frequency Fields From Hand-Held And Body-Wom Wireless Communication Devicas -
Fart 1528: Human Models, Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)*, Ociober
2020.
b} KDB 865664, “SAR Measurement Reguirements for 100 MHz to 8 GHzZ'

Methods Applied and Interpretation of Parameters:

o NORMxy 2 Assessed for E-field polarization 3 =0 (f < 900 MHz in TEM-call; f > 1800 MHz: R22 waveguide).
NORMx.y,z ara only intermediste values, i.e.. the uncertainties of NORMx y 2 does ot affact the E? fiald
uncertainty inside TSL (see below ConvF).

o NORMfxy,z= NORMx,yz * frequency response (see Frequency Responise Chart). This linearization is
implemented in DASY4 software versions later than 4.2, The uncenainty of the frequency response &s included
in the stated uncertainty of ConvF,

s DCPxyz: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal {no uncerainty required). DCP does not depend on frequency nor media.

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

o Axyz Bryz Cxy.z Dxyz: VRyy,z: A, B, G, D are numerical linearization paramaters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media, VR is the maximum calibration range expressed in RMS voltage across the diode.

¢ Convf and Boundary Effect Parameters: Assessed in fiat phantom using E-field (or Temperature Transfer
Standard for f = 800 MHz) and inside waveguide using analytical field distrioutions based an power
measurements for f > 800 MHz, The same setups are used for assessiment of the parameters applied for
boundary compensation {alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the baundary. The sensitivity in TSL corresponds
to NORMzx.y.z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
Gonvi is used in DASY version 4.4 and higher which allows extending the vaiidity from & 50 MHz to + 100
MHz.

= Bpherical isotropy (30 devistion from isotropy): in a field of low gradients realized tising a flat phantom
exposed by a patch antenna.

* Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
{on prote axis). No tolerance required.

« Connector Angle: The angle is assessad using the information gained by determining the NORMx (no
uncertainty reguired).

Certificate No: EX3-3753_Jul21 Page.2 of 22
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EX30V4 — SN:3753 July 26, 2021
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3753

Basic Calibration Parameters

Sensor X SensorY Sensor £ Unc (k=2)
Norm (g Vi(vim)5)" 0.45 0.33 0.44 +10.1 %
| DCP {mV)® 104.2 109.6 103.2
Calibration Results for Modulation Response
| UID Communication System Name A B C D VR Max Max
| dB | dBVpv dB mv dev. Unes
{k=2)
0 =11 X Q.00 0.00 1.00 0.00 188.1 | £30% [ 4.7 %
Y 0.00 0.00 1.00 172.1
F 0.00 0.00 1.00 184.3
10352- Pulse Waveform (200Hz, 10%) X | 20.00 9695 | 2404 10.00 60.0 +37% [ +£96%
| AAA Y | 600 | 7400 | 1500 50.0
| Z | 2000 95.83 | 23.37 60.0
| 10353- Pulse Waveform (200Hz, 20%) X | 2000 98.70 | 24.06 699 80.0 £17% | £96%
| AAA Y. | 307 69.44 | 1210 800
| Z | 20.00 98.07 | 2362 80.0
10354~ Pulse Waveform (200Hz, 40%) X | 2000 | 10465 [ 2574 3.98 95.0 +14% [ +96%
| AAA Y 3.53 74.02 12.72 95.0
- o Z | 2000 | 10491 | 2572 95.0
i 10355 Pulse Waveform (200Hz, 60%) X | 2000 | 11240 | 28.09 222 | 1200 | £14% | £9.6%
| AAA Y | 20.00 91.46 17.03 120.0
I Z | 2000 | 11447 | 28.75 120.0
| 10387- | QPSK Waveform, 1 MHz X | 167 | €555 [ 1477 [ 100 | 1500 | +21% | 206%
AAR ¥ 1.72 68.18 15.87 150.0
| Z | 170 | 6639 | 15.18 1500
10388- | QPSK Waveform, 10 MHz X | 218 | 6727 | 1540 | 000 | 1500 | =11% | #9.6%
AAR Y 2.23 68.96 16.32 150.0
I Z | 222 | 6796 | 1580 150.0
10396- | 64-QAM Waveform, 100 kHz X | 309 [ 7151 | 1926 | 301 [ 1500 | z08% | £96%
AR ¥ | 3n N 19.79 150.0
Z 3.22 7255 a.77 150.0
10399 64-0AM Waveform, 40 MHz X 3.50 66.89 5.62 0.00 1500 | +08% | £ 9.6 %
AAM Y 3.50 B67.71 6.04 150.0
z 3.52 67.20 15.82 150.0 |
10414- WLAN CCDF, 64-QAM, 40MHz X 4.87 65.59 15.44 0.00 150.0 +16% | +9.6%
Al ¥ | 477 66.09 | 1567 150.0
Z 4.86 65.77 15.58 150.0

Note: For details on UID parameters see Appendix

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
prabability of approximately 95%.

:The uncertainties of Nom X,Y.2 do not affect the E*-field uncenainty inside TSL (see Page 5),

Numerical inearization parameter: uncertainty nol required.
£ Uncertainty is determined using the max. dewviation from linear respense applying rectangular distribution and is expressed lor the square of the
fiedd value.

Certificate No: EX3-3753_Jul21 Page 3 of 22
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3753

Sensor Model Parameters

c1 c2 a T T2 T3 T4 5 T6
fF fF V= ms. V™ ms.V™ ms v v
X 45.3 330.88 34.13 19.76 0.00 5.10 1.97 0.09 1.01
Y 36.3 255.61 32.23 8.30 0.84 494 | 200 0.01 1.01
2 42.8 311.98 34.03 18.61 0.00 10 | 200 0.08 1.01
Other Probe Parameters
Sensor Arrangement Triangular
Connector Angle (°) -139.4
Mechanical Surface Detection Mode ) enabled
| Optical Surface Detection Mode o I ~ disabled |
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
| Tip Diameter ) 2.5 mm
Probe Tip to Sensor X Calibration Paint 1 mm
Probe Tip to Sensor ¥ Calibration Point 1mm
Probe Tip to Sensor £ Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4 mm

Note: Measurement distance from surface can be increased to 3-4 mm for an Area Scan job.

Cenlificate No: EX3-3753_Jul21 Page 4 of 22
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3753

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth® Unc
f(MHz)® | Permittivity" {sim)" ‘ ConvE X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 419 0.89 9.41 9.41 9.41 0.51 0.87 £12.0%
835 M5 0.90 i 8.19 818 | 818 0.53 0.82 +12.0%
900 41.5 097 .91 8.91 &9 0.52 0.80 +12.0%
1450 40.5 1.20 8.33 8.33 8.33 0.60 0.80 £12.0%
1640 402 1.31 8.19 8.19 8.18 0.35 0.80 +12.0%
1750 401 1.37 8.08 8.08 8.08 0.36 0.88 £12.0%
1800 40.0 1.40 7.78 7.78 7.78 0.35 0.86 £12.0%
2000 40.0 1.40 | 766 7.66 7.66 0.41 0.88 £12.0%
2300 39.5 1.67 7.50 7.50 7.50 0.39 0.80 £12.0%
2450 39.2 1.80 I 7.22 7.22 7.22 0.39 0.85 £12.0%
2600 300 1.96 7.04 7.04 7.04 0.44 0.95 £12.0%
3300 38.2 2.7 6.69 6.69 6,60 0.35 1.30 +13.1 %
3500 37.9 29 8.64 6.64 6.64 0.35 1.30 £13.1%
3700 T 3.12 6.55 6.55 6.55 0.35 1.30 £13.1%
3900 375 3.32 6.37 6.37 6.37 0.40 1.60 +13.1%
4100 vz 3.62 6.24 5.24 6.24 0.40 1.60 +13.1 %
4200 374 3.63 6.17 8.17 817 0.40 1.60 +13.1%
4400 36.9 3.84 6.1 6.11 6.11 0.40 1.70 +£13.1%
4600 36.7 4,04 6.08 6.08 6.08 0.40 1.70 £131%
4800 6.4 4.28 6.05 6.05 6.05 0.40 1.70 +13.1 %
4950 38.3 4.40 5.80 5.80 5.80 0.40 1.80 +13.1%
5250 35.9 4.1 4.56 4.56 4.56 0.40 1.80 13,1 %
5600 355 5.07 4.42 4.42 4,42 0.40 1.80 £131%
5750 354 5.22 4.65 4,65 4.65 0.40 1.80 +13.1 %

“ Frequency validity above 300 MHz of + 100 MHz only applies for DASY v4.4 and higher (see Page 2, else It is restricied to + 50 MHz. The
unceriainly i the RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicaled frequency band, Frequency validity
below 300 MHz iz + 10, 25, 40, 50 and 70 MHz for ConvF assessmants at 30, B4, 128, 150 and 220 MHz respectively. Validity of ConvF assessed at
€ MEz ig 4-0 MHz, and ConvF assassed at 13 MHz is 9-19 MHz. Above 5 GHz frequency validity can b extended to + 110 MHz.

" At frequencies below 3 GHz, the validity of tissue parameters (x and o) can be relaxed to + 10% if liquid compensation formula is applied 1o
measured SAR values. Al freguencies above 3 GHz, the validity of tissue parametars (x and o} is restricted to £ 5% The unceralnly is the RSS of
the ConvF uncertainty for indicated target tissue parameters.

“ Alpha/Depth are detarmined during calibeation. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is
always less than = 1% for frequencies below 3 GHz and below £ 2% for frequencies between 3-8 GHz at any distance larger than half the probe tip
diameter from the boundary.

Certificate No: EX3-3753_Jul21 Page 5of 22
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

Frequency response (normalized)
P
T
L]
+
+
+.

[ R __1__. P Y ) S TETE S ST O ()
: 1600 1800 2000 2500 2000
1[MHz]

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

Certificate Mo: EX3-3753 Jul21 Page 6 of 22
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Receiving Pattern (¢), 8 = 0°
=600 MHz, TEM f=1800 MHz R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
Certificate No: EX3- 3753 Jui2d
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Dynamic Range f(SARcaq)
(TEM cell , fovai= 1200 MHz)

Input Signea [uv]

10 167 1 107 e 0 107
SAR fmWiem3]

Lo
ol compensated compensated

0o
=
&
= 1

I

g2 102 10:1 1R ki 102 10
SAR [rmWWiema3]
* K3
not compensated compensated
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
Centificate No: EX3-3753_Juiz1 Page 8.of 32
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Conversion Factor Assessment

=835 MHzZ WGLS RS (H_comF)

=900 MHz WGLS R22 (H_come)

SR (R

Deviation from Isotropy in Liquid
Error {$, 8), f =900 MHz

E
=
:
B

18 -3E e o4 P2 00 82 P4 o8& pE AWl
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2}

Certificate No: EX3-3753_ Juiz1
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duly 26, 2021
Appendix: Modulation Calibration Parameters
| uiD Rev | Communication System Name Group PAR Unc®
(dB) (k=2)

] oW oW 000 | 47 %

[70070 [ caa | SAR Validation (Square, 100ms, 10ms) Test 1000 | £0.6%
10011 | CAB | UMTS-FOD (WCDMA) WCDMA 791 | t96%
10012 | cam | IEEE 80Z.11b WiFi 2.4 GHz (DSSS, 1 Mbps) WLAN 187 | t96%
10073 | cap | IEEE B02.11g WiFi 2.4 GHz [D555-OF DM, 6 MWbps) WLAN 946 | +96%
10021 | pAC | GSM-FDD (TOMA, GMSK) GSM 935 | +96%
10022 | DAC | GPRS-FOD (TDMA, GMSK, TH 0) GSM 957 | t96%
10024 | pAC | GPRS-FDD (TDMA, GMSK, TR 0-1) GSM 656 | 0.6 %
10025 | pac | EDGE-FDD (TDMA, 8PSK, TH O] GSM 1262 | 96% |
10026 | pAC | EDGE-FDD (TDMA, BPSK, TN 0-1) GSM 955 | *96% |
10027 | pAC | GPRS-FDD (TOMA, GMSK, TH 0-1-2) GSM 480 | $9.6%
10028 | pac | GPRS-FDD (TDMA, GMSK, TN 0-1.2-3) GEM 355 | t96%
10028 | paC | EDGE-FDD (TDMA, 8PSK, TN 0-1-2) GEM 778 | t96%
10030 | caa | IEEE B02.15.1 Bluetooth (GFSK, DH1) Bluetooth 530 | *96%
10037 | CaA | IEEE B02.15.1 Bluetooih (GFEK, DH3) Biuetooth 187 | £96% |
10032 Cas | |EEE 802.15.1 Bluetooth (GFSK, DHS) Bluetooth 116 +96%
10033 | CAA | IEEE 802.15.1 Bluetooth (PI4-DOPSK, DAT) Blustooth 774 | t96%
10034 | caa | IEEE B0Z2.15.1 Bluetooth [PI4-DQPSK, DH3) Biuetooth 453 | +96%
10035 | Gas | IEEE 802.15.1 Blustoolh (P4-DGPSK, DHE) Bluatooth 383 | t06%
10035 | caa | IEEE B02.15.1 Blustooth (8-DPSK, DH1J Blletooth BO1 | +9.6%
10037 | Caa | EEE 802.15.1 Bluetooth (8-DPSK, DHZ) Biustaoth 477 | +98%
10038 | caa | IEEE 802.15.1 Bluetooth (3-DPSK, DHS) Biatoath 490 | $9.6%
10038 | cAg | CDMAZ000 (1xRTT, RGT} COMAZD00 457 | +96%
10042 | cag | 15-54715-736 FOD (TDMA/FDM, Pi4-DOPSK, Halfrate) ANPS 778 | x96%
10044 | can | IS-OVEIATIA-553 FOD (FOMA, FA) BMPS 000 | $9.6%
10048 | cas | DECT (TDD, TOMA/FOM, GFSK, Full Siot, 24) DECT 1380 | +96%
10048 | 'capn | DECT (TDD, TDMAFDM, GFSK, Double Siof, 12) DECT 1079 | t96%
10056 | CAA | UMTS-TDD (TD-SCOMA, 1.28 Mcps) TO-SCOMA 1101 | £9.6 %
10058 | pac | EDGE-FDD (TOMA, 8PSK. TH 0-1-2-3) GEM 652 | 296%
10058 | cag | IEEE B02.11b WiFi 2.4 GHz (D358, 2 Mbps) WLAN 212 | 296%
10060 | CAB | EEE 802.11b WiFi 2.4 GHz (0555, 5.5 Mbps) WLAN 283 | +96%
10061 | cap | IEEE B0Z2.11b WiFi 2.4 GHz (D558, 11 Mbps) WLAN 360 | 296%
10062 | cap | IEEE B0Z.11alh WiFi 5 GHz (OFDM, 6 Mbps) WLAN 868 | 06 %
10082 cap | IEEE 802.11alh WiFi 5 GHz (OFDM, 8@ Mbps) WLAN 863 £9.6%
10084 CAD | IEEE 802.11a/h WiFi 5 GHz (OFDM, 12 Mbps) WLAN 9.00 +96%
10085 | cap | |EEE 802.11a/h WiFi § GHz (OFDM, 18 Mbps) WLAN 900 [ +86%
10066 | CAD | IEEE 802 11a/h WiFi 5 GHz (OF DM, 24 Mbps) WLAN 938 | £96%
10067 | caAD | IEEE BOZ.11aih WWiFi 5 GHz (OFOM, 36 Mbps) WLAN 1012 | *96%
10068 | CAD | IEEE 802.11aih Wikl 5 GHz (OF DM, 48 Mbps] WLAN 10.24 | £9.6 %
10069 | CAD | 'EEE 802.17aih WiFi § GHz (OFDM, 54 Mbps) WLAN 1056 | £96 %
10071 | caB | IEEE 802.11g WiFi 2.4 GHz (DS S5/0FDM, 8 Mbga) WLAN GB3 | 296%
10072 |'cag | IEEE B02.11g WiFi 2.4 GHz (DSSSI0FDM, 12 Mbps) WLAN 952 | +96%
10073 | Cam | IEEE 802.17g WiFi 2.4 GHz (O555/0FDM, 18 Mbps) WLAN 994 | £96%
10074 | cag | IEEE 802.11g WiFi 2.4 GHz (D558/0FDM, 24 Mbps) WLAN 10.30 | £96 %
10075 | CAR | IEEE 802.17g WWiFi 2.4 GHz (DS GS/OFDM, 36 Mbps} WLAN 1077 | 9.6 %
10076 | GaB | IEEE 802.170 WiFi 2.4 GHz (DSSS/OFDM, 48 Mops) WLAN 10.94 | 086 %
0077 | cas | IEEE B02.11g WiFi 2.4 GHz (D558/0FDM, 54 Mbps) WLAN 1100 | 96 %
10081 | cAB | COMAZO00 (1xRTT, RC3) CDMAZDGA 387 | 206 %
10082 | cag | 15-54/15-136 FOD (TOMAJFOM, PI/4-DOPSK, Fullrale] AMPS 477 | +96%
10080 | pAC | GPRS-FDD (TOMA, GMSK, TN 0-4) . GEM 656 | +96%
0087 | cAC | UMTSFDD (HSDPA) WCDMA 30E | 06 %
10098 | pac | UMTS-FDD (HSUPA, Subtest 2) WCDMA 398 | £06%

Certificate No: EX3-3753_Jul21
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10088 | cac | EDGE-FDD (TOMA, BPSK, TN 0-4) GSM 955 [ +96%
10100 | gac | LTE-FDD (SC-FOMA, 100% RB, 20 MHz, QPSK) LTE-FDD 567 | 96 %
10101 | cAB | LTE-FOD (SC-FOMA, 100% RB, 20 MHz, 16-GAM) LTE-FDD 642 | +96%
10102 [ cag | LTE-FDD (SC-FDMA. 100% RB, 20 MHz, 63-GAM) LTE-FDD 660 | t96%
10103 | pac | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, OPSK) ~ | LTE-TOD 929 | £96%
10104 | cag | LTE-TDD (SC-FOMA, 100% RB, 20 MHz, 16-GAN) LTE-TDD 987 | +096%
10105 | gAE | LTE-TDD (SC-FOMA, 100% RB, 20 MHz, B4-GAM) LTE-TDD 10.07 | 96 %
10108 | gag | LTE-FDD (SC-FOMA. 100% RB, 10 MHz, QPSK) LTE-FOD 580 | £96%

0708 | cag | LTE-FOD (SC-FOMA, 100% RB, 10 MHz, 16-GAM) LTE-FDD 643 | 196 %
0110 | cag | LTE-FDD (SC-FDMA, 100% RB, 5 MHz, QPSK) LTE-FOD 575 | *96%
0111 | gag | LTE-FDD (SC-FDMA, 100% RB, 5 MHz, 16-GAM) LTE-FOD 644 | £96%
10112 [ gag | LTE-FOD (SC-FOMA, 100% RB, 10 MHz, B64-CiAM) LTE-FDD 658 | +96%
10113 | cag | LTE-FOD (SC-FDMA, 100% RB, 5 MHz, 64-GAM) LTE-FDD 662 | +96%
10114 CAG | IEEE 802.11n (HT Greenfield, 13.5 Mbps, BPSK] WLAN 410 +96%
10115 CAG | IEEE B0Z2.11n (HT Greenfield, B1 Mbps, 16-QAN) WLAN 846 +9.6%
10196 | cAG | JEEE B0Z.71n (HT Greanfield, 135 Mops, 64-CAM) WLAN 815 | +96%
10117 | CAG | VEEE B0Z.11n (HT Mixed, 13.5 Mbps, BPSK) WLAN 807 | *96%
10118 | cap | JEEE BOZ.11n (HT Mixed, 81 Mbps, 16-QAM) WLAN 850 | +96%

| 10719 | cap | IEEE BUZ.11n (HT Mixed, 135 Mbps, B4-CAN) WLAN 813 [ :96%

| 10140 | cap | LTE-FDD (SC-FOMA, 100% RB, 15 MHz, 16-GAal) LTE-FDD 649 | +96%

| 101417 [ cap | LTE-FDD (SC-FDMA, 100% RB, 15 MHz, B4-0AM) LTE-FDD 653 | x96%
| 10142 [ cap | LTE-FOD (SC-FOMA, 100% RB, 3 MHz, GPSK) LTE-FDD 573 | +9.6%

10143 | cap | LTE-FDD (SC-FDMA, 100% RB, 3 MHz, 16-GAM) LTE-FDD 635 | £06%
10144 | gag | LIE-FDD (SC-FOMA, 100% RB, 3 MHz, G4-GAM) LTE-FDD 665 | +96%
10145 | cac | LTE-FDD (SC-FOMA. 100% RE, 1.4 MHz, QPSK) LTE-FDD 576 | £96% |
10148 [ cac | LTE-FDD (SC-FDMA. 100% RB, 1.4 MHz, 16-QAM) [TE-FOD 641 | +06%
10147 | gac | LTE-FDD (SC-FDMA, 100% RB, 1.4 MHz, B4-GAM) LTE-FDD 672 | +96%
10149 | CAE | LTE-FDD (SC-FDMA. 50% RB, 20 MHz, 16-GAM) LTE-FOD 642 | £96%
10150 | gag | LTE-FOD (SC-FOMA, 50% RB, 20 MAZ, B4-GAM) [TE-FOD 660 | +06%
10951 | caE | LTE-TDD (SC-FOMA, 50% RB, 20 MHz., GPSK) LTE-TDD 928 | *96%
10152 | cag | LTE-TDD (SC-FOMA, 50% RB, 20 MHz, 16-QGAM) LTE-TDD 982 | +96%
10153 | CAE | LTE-TDD (SC-FOMA, 50% RB, 20 MHz, B4-GAM) LTE-TDD 1005 | +96%
10154 | gaF | LTE-FDD (SC-FDMA, 50% RB, 10 MHz, QPSK) LTE-FOD 575 | t96%
10155 | cAF | LTE-FOD (SC-FDMA, 50% RB, 10 MHz, 16-QAM) LTE-FOD 643 | £06%
10156 | caF | LTE-FDD (SC-FOMA, 50% RB, 5 MHz, QPSK) LTE-FDD 579 | +96%
10157 | CAE | LTE-FOD (SC-FOMA, 50% RE, 5 MHz, 16-QAM) LTE-FOD 649 | +96%
10158 | CAE | LTE-FDD (SC-FOMA. 50% RB, 10 MHz, 64-GAM) LTE-FDD 662 | t96%
10158 | cag | LTE-FDD [SC-FDMA, 50% RE, 5 MHz, 64-0AM) LTE-FCD 656 | t96%
10160 | cag | LIE-FDD (SC-FOMA. 50% RB, 15 MHz, OPSH) LTE-FOD 582 | +96%
10167 | cAG | LTE-FDD (SC-FOMA, 50% RB, 15 MHz, 16-GAM) [TE-FDD 643 | 206%
10162 | GAG | LTE-FDD (SC-FDMA, 50% RB, 15 MHz, 64-GAM) LTE-FOD BE58 | +96%
10168 | cag | LTE-FDD (SC-FDMA, 50% RE, 1.4 MHz, QPSK) LTE-FOD 546 | t96%
10167 | cAG | LIE-FDD (SG-FOMA, 50% RB, 1.4 MHz, 16-GAM) LTE-FOD 621 | +0.6%
10168 [ cag | LTE-FDD (SC-FDMA. 50% RB, 1.4 MHz, 64-0AM) LTE-FDD 679 | *96%
10168 | cag | LIE-FDD (SC-FDMA, 1 RB, 20 MHz, QPSK) LTE-FDD 573 | £+96%
10770 | CAG | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, 16-CIAM) [TE-FDD 652 | +96%
10171 | GAE | LTE-FDD (SC-FDWA, 1 HB, 20 MHz, B4-GAM) LTE-FDD 640 | £96%
10172 | cAE | LTE-TOD (SC-FDMA, 1 BB, 20 MHz, GPSH) [TE-TDD 921 | 06 %
10172 | cAE | LTE-TDD (SG-FDMA, 1 BB, 20 MHz, 16-GAM) LTE-TDD 948 | *967%
10174 | CAF | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, B4-GAM) LTE-TDD 1025 | $96%
10175 | gAF | LTE-FDD (SC-FDMA. 1 RB, 10 MHz, GPSK) LTE-FOD 572 | +96%
10176 | CAF | LIE-FOD (SC-FDMA, 1 RB, 10 MHz, 16-0AM) [TE-FOD 652 | t96%
10177 | GAE | LIE-FDD (SC-FDMA, 1 RB, 5 MHz, QPSK) LTE-FDD 573 | £06 %
10178 | cAE | LTE-FDD (SC-FDMA, 1 RB, 5 MHz, 16-CIAM) [TE-FDD 652 | +9.6%
10178 | pAE | LTE-FDD (SC-FDMA, 1 RE, 10 MHz, B4-QAM) LTE-FOD 650 | t96%
10180 | gAG | LTE-FDD (SC-FDMA, 1 RB, 5 MHz, 64-GAM) LTE-FDD 650 | 96 %
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(10181 [ cag | LTE-FDD (SC-FOMA, 1RB, 15 MHz, QPSK) CTE-FOD 572 | 296%
| 10182 | cAG | LTE-FDD (SC-FOMA, 1 RB, 15 MHz. 16-GAM) | LTE-FDO 652 | +06%
10183 | cag | LTE-FDD (SC-FOMA, 1 RE, 15 MHz, 64-GAM) LTE-FOD 650 | *96%
10184 [ cag | LTE-FDD (SC-FDMA. 1RB, 3 MHz, OPSK) LTE-FOQ 573 | *06%
| 10185 | cm | LTE-FOD (SC-FOMA. 1RB, 3 MHz, 16-GAM) | 'LTE-FDD 651 | £96%
10186 | cag | LTE-FDD (SC-FDMA, 1 RB. 3 MHz, 64-GAM) LTE-FDD 650 | 296%
10187 | cAG | LTE-FDD (SC-FDMA, 1 RE, 1.4 MHz, QPSK) LTE-FOD 573 | 296%
10188 | cag | LIE-FDD (SC-FOMA. 1RB, 1.4 MHz, 16-CAM) LTE-FOD 652 | =96%
10189 | cag | LTE-FDD [SC-FDMA, 1RB, 1.4 MHz, B4-0AM) LTE-FDD .50 | £+9.6%
10193 | cag | IEEE B0Z.19n (HT Greenfield, 6.5 Mbps, BPSK) WLAN 8§09 | *06%
10194 | aap | IEEE 802.11n (HT Greenlield, 39 Mbps, 16-GAM) WLAN 812 | z96%
10195 | caE | EEE B02.11n (HT Greenhield, 65 Mbps, G4-CLAM) WLAN B21 | +06%
10198 | caAe | IEEE B02.11n (HT Mixed, 6.5 Mbps. BPSK) WLAN 810 | £96%
10197 | AAE | JEEE B0Z.11n (HT Mixed, 30 Mbps, 16-GAM) WLAN 813 | t06%
10198 | caF | IEEE 802.17n (HT Mixed. 65 Mbps, 64-QAM) WLAN B27 | $06%
10218 | CAF | IEEE 802.11n (HT Mixed, 7.2 Mbps, BPSK) WLAN 803 | +96%
10220 | paF | IEEE B0Z.11n (HT Mixed, 43.3 Mbgs, 16-GAM) WLAN 813 | 296%
10221 | cac | IEEE BOZ.11n (HT Mixed, 72.2 Mbps, 64-QAM) WLAN 827 | z06%
10222 | CaG | JEEE B0Z.11n (HT Mixed, 15 libpe, BPSK) WLAN BOB | 06%
10223 | cap | IEEE BOZ17n (HT Mized, 90 Mbps, 16-GAM) WLAN 848 | +96%
10224 | cap | IEEE 802.17n (HT Mixed, 150 Mbps, 64-QAM) WLAN 808 | xD06%
10225 | cap | UMTS-FDD (HSPA®) WCDMA 587 | £06%
10226 | cap | LTE-TDD (SC-FOMA, 1 RB, 1.4 MHz, 16-GAM) LTE-TOD 949 | $06%
10227 | caD | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, 64-QAM) LTE-TOD 1026 | +96%
10228 | CAD | LTE-TDD (SG-FDMA. 1 RB, 1.4 MHz, GPSK) LTE-TOD 922 | x96% |
10228 | pac | LTE-1DD (SG-FDMA, T RB, 3 MHz, 16-CAM) LTE-TOD Q48 | 206 %
10230 | cac | LTE-TDD (SC-FDMA., 1 RB, 3 MHz, 64-QAM) LTE-TDD 1025 | +86%
10231 | cAC | LTE-TDD (SC-FOMA, 1 RB, 3 MHz, GPSK) LTE-TOR 19 | z06%
10232 [ cap | LTE-TDD (SC-FOMA, 1 RB, 5 MHz, 16-GAM) LTE-TOD 948 | 206%
10233 | cap | LTE-TDD (SC-FOMA, 1RB, 5 MHz, 64-GAM) [TE-TOD 1025 | *+96%
10234 | cap | LTE-TDD (SG-FDMA. 1 RB, 5 MHz, QPSK) LTE-TOD 921 | 296%
10235 | cap | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 16-GAM) LTE-TOD 948 | 206%
10236 | cap | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 64-GAM) [TE-T0D 1025 | +96%
10237 | cap | LIE-TDD (SG-FOMA. 1 RB, 10 MHz, QPSK) LTE-TOD 21 | =06%
10238 | cag | LTE-TDD (SGC-FOMA, 1 RB, 15 MHz, 16-QAM) [TE-TOD 948 | 206%
10238 | cag | LTE-TDD (SC-FDMA, 1 RB, 15 MHz, &4-QAM) LTE-TOD 1025 | 88%
10240 | cAg | LTE-TDD (SC-FDWMA, 1 RB, 15 MHz, OPSK) LTE-TOD 21 | 96%
10241 [ cag | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, 16-QAM) [TE-TOD B2 | £96%
10242 | can | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, 84-QAM) LTE-TOD 686 | 06%
10243 | cap | LTE-TDD (SC-FOMA, 50% RB, 1.4 MHz, QPSK) LTE-TOD 946 | £06%
10244 | cap | LTE-TDD (SC-FDMA, 50% RB. 3 MHz, 16-QAM) LTE-TOD 1006 | +96%
10245 | caG | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, 64-QAM) LTE-TCD 1006 | t96%
10246 | cAG | LIE-TDD (SG-FOMA, 50% RB. 3 MHz, OPSK) LTE-TOD 930 | +96 %
10247 | cag | LTE-TDD (SC-FDMA, 50% RE. 5 MHz, 16-CAM) LTE-TOD 997 | *96%
}‘W CAG | LTE-TDD (SC-FDMA. 50% RB, 5 MHz, 64-QAM) LTE-TDD 009 | 296%
| 10249 CAG | LTE-TDD {SC-FOMA, 50% RB, 5 MHz, QPSK) LTE-TDD 929 | +96%
10250 | gag | LTE-TDD (SC-FOMA, 50% RB, 10 MHz, 16-QaM) LTE-TDD 981 | +06%
10257 | caF | LTE-TDD (SC-FOMA, 50% RB, 10 MHz, 64-CIAM) LTE-TDD 1017 | 96%
10252 | caF | LTE-TDD (SC-FOMA, 50% RB, 10 MHz, QPSK) LTE-TOD 924 | 206%
10253 | CaF | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, 16-GAM) LTE-TDD 980 | +D6%
10254 | gag | LTE-TDD (SC-FOMA, 50% RB, 15 MHz, 64-QAM) LTE-TOD 1014 | +96%
10255 | cag | LIE-TDD [SC-FOMA, 50% RB, 15 MHz, GPSK) LTE-TDD 970 | £96%
10256 | cag | LTE-TDD (SC-FOMA, 00% RE, 1.4 MHz, 16-GAM) LTE-TDD 9066 | +06 %
10257 | cap | LTE-TDD (SC-FDMA, 100% RB_ 1.4 MHz, 64-GAM) LTE-TDD 1008 | £9.6 %
10258 | cap | LTE-TDD (SC-FDMA, 100% RE, 1.4 MHz, OPSK) LTE-TOD 934 [ £06%
10259 | cAp | LTE-TDD (SC-FOMA, 100% RB, 3 MHz, 16-GAM) LTE-TOD 968 | +0.6%
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10260 [ cag | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, 64-0AM) [TE-TDD 87 | +0.6 %
| 10281 | cag | LTE-TDD (SC-FDMA, 100% RB, 3 MHZ, QFSK] LTE-TDD G238 | $96%
10262 | cag | LTE-TDD (SC-FOMA, 100% RE, 5 MHz, 16-QAM) LTE-TOD G683 | +96%
10263 | caG | LTE-TDD [SC-FOMA, 100% RB, 5 MHz, 64-GAM) [TE-TDD 1016 | +9.6 %
10264 | cag | LTE-TDD (SC-FDMA. 100% RE, 5 MHz, QPSK) LTE-TDD 923 [ :06%
10265 | cag | LIE-TDD (SC-FOMA. 100% RB, 10 MHz, 16-QAM) LTE-TDD 992 | :96%
10286 | car | LTE-TDD [SC-FDMA, 100% REB, 10 MHz, 64-QAN) LTE-TOD 1007 | £96%
10267 | gap | LTE-TDO (SC-FOMA, 100% RB, 10 MHz, QPSK) LTE-TOD 930 | =06 %
10268 | caF | LTE-TDO (SC-FOMA, 100% RE, 15 MHz, 16-QAM) LTE-TOD 1006 | £9.6%
10268 | cam | LTE-TDD (SC-FDMA, 100% RB, 15 MHz, B4-CIAM] [TE-TOD 1013 | £9.6%
10270 | cag | LTE-TDD {SC-FOMA, 100% RB, 15 MHz, QPSK) [TE-TOD G958 | £96%
10274 | 'cAB | UMTS-FDD (HSUPA, Sublest 5, 3GPP Relg.10) WCOMA 487 | +96%
10275 | cap | UMTS-FDD (HSUPA, Sublest 5, 3GPP RelB.4) WCDMA 306 | :96%
10277 | cAD | PHS (QPBR) PHS 1181 | t96%
10278 | cap | PHS (QPSK. BW 884MHz, Rollaff 0.5) PHS 1181 | £96%
10278 | gaG | PHS (QPSK, BW B84MHz, Rolloff 0,38) FHES 1218 | 296%
10280 | cag | COMAZ000, RCY, SO55, Full Rate COMAZO0D 181 | x06%
10291 | cag | COMAZOOD, RC3, SO55, Full Rate COMAZODD 346 | :96%
10292 [ cag | COMAZDOD, RC3, 5032, Full Rate COMAZDDD 339 | £96%
10293 | gag | COMAZ00D, RG3, 503, Full Rate COMAZO00 350 | x96%

10295 | CAG | COMAZOOD, RC1, 503, 1/8th Rate 25 Tr. COMAZD00 1249 | £96% |
10297 | caAF | LIE-FDD (SC-FDMA, B0% RB, 20 MHz, QPSK) LTE-FDD SB1 | :96%
10288 | cAF | LIE-FDD (SC-FDMA, 50% RB, 3 MHz, QPSK) LTE-FOD 572 | +96%
10289 | cafF | LTE-FDD (SC-FDMA, 50% RB, 3 MHz, 16-0AM) LTE-FOD 639 | +95%
10300 | gac | LTE-FDD (SC-FOMA, 50% RB, 3 Mz, B4-GAM) 'LTE-FOD 660 | +9.6 %
10301 | cac | IEEE B02.18e WiMAX [28:18, 5ms, 10MHz, QPSK. PUSGE) VTAAX 1203 | x96%
10302 | cag | IEEE B0Z.16e WiMAX (28:18, 5ms, 10MHz, QPSK, PUSC, 3CTRL) | WiMAX 1257 | 196%

10303 | cap | IEEE 802.16e WiMAX (31:15, 5ms, 10MHz, 640AN, PUSC) WilAAX, 1252 | £9.6% |
10304 | cas | |EEE 8DZ.16e WIMAX (29:18, 5ms, 10MHZ, G4QAM, PUSC) WildAAX 1186 | +06%
10305 | cas | IEEE 802.162 WilAX (31:15, 10ms, 10MHz, BAQAM, PUSC) WiTAAX, 1524 | +06%
10306 | can | IEEE BO2.16e WiliAX [20:18, 10ms, 10MHz, GAQAM, PUSC) WikAAX 1467 | £06%
10307 | aap | IEEE 80Z.16e WiMAX (28:18, 10ms, 10MHz, QPSK, PUSG) WilAAX 1443 | t06%
10308 | aap | IEEE 802.16e WiMAX (20:18, 10ms, 10MHz, 16GAM, PUSC) WITAAK 1446 | 96 %
10308 | pap | VEEE GOZ.16e WiMAX (28:18, 10ms, 10MHz, 160AM ANG 2x3) WINAAX 1458 | $96 %
10310 | pag | IEEE B02.16e WiliAX [25:18, 10ms, 10MHz. QPSK, AMG 2:3 WilAAX 1457 | +08%
10311 | pag | LTE-FOD (SC-FOMA, 100% RB, 15 MHz, QPSK) LTE-FOD 606 | $96%
10313 | pap | IDEN 13 iDEN 1051 | :96%
10314 | pAAD | IDEN 16 iDEN 1348 | t96%
10315 | pAD | IEEE 802.110 WiFi 2.4 GHz (D555, 1 Mbps, 950G do) WLAN 171 | 96%
10376 | pap | EEE B02.11g WiFi 2.4 GHz (ERP-OFDIM, & Mbgs, 96pc dc) WLAN 836 | t96%
10317 | paa | JEEE BOZ.11a WiFi § GHz (OFDM, 6 Mbps, 98pe de) WLAN 836 | t96%
10352 | AAA | Pulse Wavetorm (200Hz, 10%) Generic 000 | £9.6%
10353 AaA | Pulse Waveform (200Hz, 20%) Generic 699 | £9.6%
10354 | paa | Pulse Waveform (200Hz. 40%) Generic 308 | x96%
10355 Apg | Pulse Wavetorm (200Hz, 60%) Generic 222 5.6 %
10356 | AAA | Pulse Wavelorm (200Hz, 80%) Genenc 097 | 296%
10387 AAA | QPSK Waveform, T MHz Generic 510 +96%
10388 | paa | QPSK Wavelarm, 10 MHz Generic 522 | +96%
10396 Ass | B4-QAM Waveform, 100 kHz Generic 627 +96 %
10399 | aas | B4-0AM Waveform, 40 MHz Ganeric 627 | 196%
10400 | AAD | VEEE B02.17ac WiFi (20MHz, 64-0AM, 95pc de) WLAN 837 | 296%
10401 | aas | IEEE 802.11ac WiFi (40MHzZ, G4-GAN, 99pC dg) WLAN 880 | x96%
10402 | aas | IEEE B02.17ac WiFi (BOMHzZ, B4-GAM, 89pc do) WLAN 853 | 296 %
10403 | aag | COMAZODD (1xEV-DO, Rev. 0) CDMAZO00 376 | 296%
10404 | pa8 | COMAZODD (1xEV-DO, Rev. A) CDMAZO00 377 | 296%
(10408 | pap | COMAZD0D, RC3, 5042, SCHO, Full Rate CDMAZ000 522 | 286%

Cenrlificate No: EX3-3753_Jul21

Fage 13 of 22

©Copyright. All rights reserved by SAICT.

Page 348 of 414



= ©
S77L _
N No.I121N04025-SAR

EX3DV4- SN:3753 July 26, 2021
10410 | aaa [ LTE-TDD (SC-FDMA, 1 RB, 10 MHz, QPSK, UL SWw=2.34.7.88) | LTETOD 7BZ | 06 %
10414 | aan | WLAN CCDF, 64-QAN, 20MHz Generic 854 | £56%
10415 | aaa | JEEE 802.11b WiFi 2.4 GHz (DSSS, 1 Mbps, 99pc do) WLAN 154 | £96% |
10416 | paa | IEEE 802115 WiFi 2.4 GHz (ERP-OFDM, & Mbps, 99pc da) WLAN 823 | 206 %
10417 | aaa | IEEE 80Z2.11a/h WiFi 5 GHz (OFDM. 6 Mbps, 99pc do) WLAN 823 | £06%

| 10418 | apa | IEEE BOZ.11g WiFl 2.4 GHz (DSSS-OFOM, 6 Mbps, 93pc. Long) | WLAN 814 | £96 %

| 10418 | anp, | IEEE BD2.11g WiFi 2.4 GHz [DSS5-OFDM, 6 Mops, 99pc. Shorl] | WLAN 819 | 96 %

| 10422 | app | IEEE BOZ.11n {HT Greenfield, 7.2 Mbps, BPSK) WLAN 832 | £06%

[ 10423 | ana | TEEE B02.77n (HT Greenfield, 43.3 Mbps, 16-QAM) WLAN 847 | t96%
10424 | aag | IEEE BOZ.17n {HT Greenfiald, 72.2 Mbps, 64-GIAM) WLAN 840 | :96%

: 10425 AAE IEEE &02.11rr{HT Greenfield, 15 Mbps, BPEK) WLAN 8.41 +96%

| 10426 AAE | IEEE 802.11n (HT Gresnfield, 90 Mbps, 16-QAM) WLAN 845 | +9.6%
10427 | AAB | IEEE BOZ.11n (HT Greenhield, 150 Mbps, B4-CAM) WLAN 841 | 296 %
10430 | aaB | LTE-FDOD (OFDMA, 5 MHz, E-TM 3.1) LTE-FOD 828 | x06%
10431 | aac | LTE-FDD (OFDMA, 10 MHz, E-TM 3.1) [TE-FOD 838 | £0.6%
10432 | AAB | LTE-FDD (OFDMA, 15 MHz, E-TM 3.1) [TE-FOD 834 | 296% |
10433 | AAC | LTE-FDD (OFDMA, 20 MHz, ETM 3.1) [TE-FOD 834 | +96% |
10434 | aaG | W-CDMA (BS Test Model 1, 64 DPGH) WCDMA 860 | 296% |
10435 AAA | LTE-TDD (SC-FDMA, T RB, 20 MHz, QPSK, UL Sub) LTE-TDD 7.82 195% |
10447 | ppp | LTE-FDD (OFDMA, 5 MHz, E-TM 3.1, Clipping 447%) [TE-FDD 756 | 96 %
10448 | aan | CTE-FDO {OFDMA, 10 MHz, E-TM 3.7, Chippin 44%) LTE-FOD 753 | *B6%
10448 | aac | LTE-FDD (OFDMA, 15 MHz, E-TM 3.1, Cliping 44%%) [TE-FOD 751 | £0.6 %
10450 [ apa | LTE-FDD (OFDMA, 20 MHz, E-TH 3.1, Clipping 447 [TE-FOD 748 | £0.6%
10451 AAA | W-CDMA (BS Test Model 1, 84 DPCH, Clipping 44%) WCDMA 7.59 +86%
10453 AAC | Validation (Square, 10ms, 1ms) Test 1000 | £96%
10456 | AAC | /EEE B02.19ac WiFi (160MHz. 64-0AM. 89pc dg) WLAN 863 | *06%
10457 | aAC | UMTS-FOD (DC-HSDPA) VWCDMA 662 | +96%
10458 | aac | COMAZO00 (1xEV-DO, Rev. B, 2 carriers) | COMAZOG0 655 | +9.6%
10458 | aac | COMAZ2000 (1xEV-DO, Rev. B, 3 carmers) | "COMAZ000 B25 | +06%
10460 | AAC | UMTS-FOD (WCDMA, AMR) WCDMA 739 | *96%
104617 | pac | LIE-TDO (SC-FOMA, 1 RB, 1.4 MHz, GPSK, UL Sub) LTE-TOD 782 | £06 %

| 10462 | aac | LTE-TDD (SC-FOMA, 1 RB, 1.4 M-z, 16-0AM, UL Sub) LTE-TDD 830 | :06%
10463 | aaDp | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, 64-QAM, UL Sub) LTE-T0D 856 | +96%
10464 | aap | LTE-TDD (SC-FDMA, 1 RE, 3 MHz, QPSK, UL 5ub) LTE-TOD 782 | 96 %
10485 | aac | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 16-QAM, UL Bub) LTE-TDD 832 | 06 %
10466 | AAC | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 64-QAM, UL Sub) LTE-TOD 857 | +96%
10467 | anp | LTE-TDD (SC-FOMA, 1 RB, 5 MHz, QFSK, UL Sub) LTE-TOD 782 | t96%
10468 | paAF | LTE-TDD (SC-FOMA, 1 RB, 5 MHz, 16-QAM, UL Sub) LTE-TDD 832 | :06%
10468 | AAD | LTE-TOD (SC-FDMA, 1 RB, 5 MHz, 64-QAM, UL Sub) LTE-TDD 856 | £96%
10470 | aap | LTE-TDD (SG-FOMA, 1 RB, 10 MHz, GPSK, UL 5Ub) LTE-TDD 782 | +06%
10471 | aac | LTE-TDD (SC-FOMA. 1 RB, 10 MHz. 16-QAM, UL Sub) LTE-TOD 832 | £96 %
10472 | AAC | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 64-QAM, UL Sub) LTE-T0D 857 | +06%
10473 | aaa | LTE-TOD (SC-FDMA, 1 RB, 15 MHz, QPSK, UL 5ub) LTE-TOD 782 | t06%
10474 | AAG | LTE-TDD (SC-FOMA, 1 RB, 15 MHz, 16-0AM, UL 5ub) LTE-TDD 832 | *96%
10475 | AAD | LIE-TDD (SGC-FDMA, 1 RB, 15 MHz, 64-QAM, UL 5ub) LTE-TOD B57 | +0.6%
10477 | paC | LTE-TDD (SC-FOMA, 1 RB, 20 MHz, 16-QANM, UL Sub) [TE-TOD 832 | £0.6%
10478 | aaC | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 64-QAM, UL Sub) LTE-TOD 857 | +96%
10478 | aac | LTE-TDD (SC-FOMA, 50% RB, 1.4 MHz, QPSK, UL Sub) LTE-TOD 774 | 9.6 %
10480 | apA | LIE-TDD (SC-FOMA, 50% RB, 1.4 MHz, 16-GAM, UL Sub) [TE-TOD 818 | +96%
10481 | aaa | LTE-TOD (SC-FOMA, 50% RE, 1.4 MHz, 64-0AM. UL Sub) LTE-TOD 845 | x06%
10482 | anp, | LTE-TDD (SC-FOMA, 50% RB, 3 MHz, QFSK, UL Sub) [TE-TOD 771 | 196% |
10483 | apa | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, 16-QAM, SuB} [TE-TOD 530 | $96%
10484 | AAR | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, 64-QAM, UL Sub) LTE-TOD 847 | t96%
10485 | aag | L1E-TDD (SC-FOMA, 50% RB. 5 MHz, GQPSK, UL Sub) [TE-TOD 758 | £96%

| 10488 | aag | LTE-TDD (SC-FOMA, 50% RB, 5 MHz, 16-QAM, UL Sub) LTE-TOD 838 | x96%
10487 | aac | LTE-TDD (SC-FDMA, 50% RE, 5 MHz, 64-QAM, UL Sub) [TETOD BB0 | £9.6%
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| 10488 | aac | LTE-TDD (SC-FOMA. 50% RE, 10 MHz, QPSK, UL Sub) LTE-TDD 770 | t96%
10488 | aac | LTE-TDD (SC-FOMA. 50% RE, 10 MHz, 16-QAM, UL Sub) LTE-TODD 831 | :96%
| 10480 | aaF | LTE-TDD (SC-FOMA, 50% RB, 10 MHz, 64-QAM, UL Sub) LTE-TDD 854 | *+96%
10481 | aAF | LTE-TOD (SC-FOMA, 50% RE, 15 MHz, QPSK. UL Sub) LTE-TDD 774 | +96%
10492 | aaF | LTE-TDD (SC-FOMA, 50% RE. 15 MHz, 16-QAM, UL Sub) LTE-TDD B8.41 +9.6%
10493 | aaF | LTE-TDD (SC-FOMA, 50% RB. 15 MHz, 64-0AM, UL Sub) LTE-TOD B55 | t06%
10494 | paF | LTE-TDD (SC-FOMA, 50% RE, 20 MHz, QPSK, UL Sub) LTE-TOD 774 | 296% |
10485 | pAaF | LTE-TDD (SC-FOMA, 50% RB, 20 MHz. 16-QAM, UL Sub) LTE-TDD B37 | +96%
10456 | aas | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, 64-0AM, UL Sub) LTE-TOD 854 | £96%
10487 | ane | LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz, QPSK, UL Sub) LTE-TDD 767 | 296 %
10488 | pag | LTE-TDD (SC-FDMA. 100% RB, 1.4 MHz, 16-QAM, UL Sub) LTE-TDD 840 | 296%
10488 | pac | LTE-TDD (SC-FDMA, 100% RE, 1.4 MHz, 64-GAM, UL Sub) LTE-TDD 868 | 296%
10500 | aaF [ LTE-TDD (SC-FOMA, 100% REB, 3 MHz, QPSK, UL Sub) LTE-TDD 76T | £86%
10501 | aaF | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, 16-0ANM, UL Sub) LTE-TDD 844 | 206%
10502 | ang | LTE-TDD (SC-FOMA, 100% RB, 3 MAz, 64-QAM, UL Sub) LTE-TOD 852 | 296%
10503 | aag | LTE-TDD (SC-FDMA, 100% RE, 5 MHzZ, QPSK, UL Sub) LTE-TDD 772 [ 296%
10504 | AaB | LTE-TDD (SC-FOMA, 100% RB, 5 MHz, 16-QAM, UL Sub) LTE-TDD 831 | 296%
10505 | aac | LTE-TDD (SC-FOMA, 100% RB, & MHz, 64-QAM, UL Sub) LTETDD 854 | 296%
10508 | aac | LTE-TDD (SC-FDMA, 100% RB, 10 MHz, QPSK, UL Sub) LTE-TOD 774 | £96% |
10507 | aac | LTE-TDD (SC-FDMA, 100% RE, 10 MHz, 16-QAM, UL Sub) LTE-TOD B36 | +96%
10508 | aaF | LTE-TDD (SC-FOMA, 100% RB, 10 MHz, 64-GAM. UL S0b) LTE-TDD 855 | *96%
10509 | paF | LTE-TDD (SC-FOMA, 100% RB, 15 MHz, GPSK, UL Sub) LTE-TDD 799 | 296%
10510 | aaF | LTE-TDD (SC-FOMA, 100% AB, 15 MHz, 16-QAM, UL Sub) LTE-TDD 849 | £9.6%
10511 | aaF | LTE-TDD (SC-FDMA, 100% RB, 15 MHz, 64-GAM, UL Sub) TE-TDD 851 | *96%
10512 | aaF | LTE-TDD (SC-FOMA, 100% RB, 20 MHz, QPSK, UL Sub) LTE-TDD 774 | 296%
10513 | aaF | LTE-TOD (SC-FDMA, 100% RB, 20 Mrz, 16-QAM, UL Sub) LTE-TDD 842 | 296 %
10694 | aag | LTE-TDD (SC-FOMA, 100% RB, 20 MHz, 64-QAM, UL Sub) LTE-TDD 845 | £86%
10515 | aae | 1EEE 802.170 WiFi 2.4 GHz (D555, 2 Mbpe, 99p¢ de) WLAN 158 | +t96%
10516 | paae | IEEE 802.11b WiFi 2.4 GRz (DSSS, 5.5 Mbps, 99p¢ dc) WLAN 157 [ £86%
10517 | aaF | 1EEE 802.17b WiFi 2.4 GHz (DSSS, 11 Mbps, 99pc do) WLAN 158 | +96%
10518 | aaF | IEEE 802.17a/h WIFi 5 GHz (OFDM, 8 Mbps, 98pc dc) WLAN 823 | +96%
10519 | aaF | IEEE 802.11ah WiFi 5 GHz (OFDM, 12 Mbps, 89pc dc) WLAN 830 | +96%
10520 | aag | IEEE BOZ.11a/h WiFi 5 GHz (OFDM, 18 Mbps, 99p¢ dg) WLAN 812 | t96%
10521 | aag | /EEE 802.11a/h WiFi 5 GHz (OFDM, 24 Mbps. 85pc do) WLAN 797 | £96%
10522 | aa8 | IEEE 802.11alh WiFi 5 GHz (OFDM, 36 Mbps, 88pc de) WLAN 845 | £9.6%
10523 | aac | JEEE B02.17a/h WiFi 5 GHz (OFDM, 48 Mbps, 99pc dc) WLAN 80B | +96%
10524 | aac | IEEE 802.711a/h WiFi § GHz (OFDM, 54 Mbps, 90pe de) WLAN 827 | t96%
10525 | aac | 1EEE 802.17ac WiFi (20MHz, MCS0, 99pc do) WLAN B36 | +96%
10526 | AAF | [EEE 802.17ac WiFi (20MHz, MCS1, 98pc do) WLAN 842 | +96%
10527 | aaF | 'EEE BOZ.17ac WiFi (20MHz, MGCS2, 99pc do) WLAN B21 | x96%
10528 | aaF | IEEE B02.11ac WiFi (20MHz, MCS3, 99pc de) WLAN B35 | +96%
10528 | aaF | IEEE 802.17ac Wil (20MHz, MCS4, 00pc da) WLAN 836 | +96%
10531 | aaf | |EEE 802.1ac Wikl [20MHz, MG SB, $9pc do) WLAN 843 [ +96%
10532 | paF | IEEE 802.17ac WiFi (20MHz, MCS7, 99pc da) WLAN 820 | +96%
10533 | ang | (EEE BOZ.11ac WiFi (20MHz, MCSE, 99pc do) WLAN B3B8 | t96%
10534 | Ang IEEE B0Z.11ac WiF| (4DMHZz, MCS0, 99pc de) WLAN 845 +96%
10535 | aAE IEEE 802.17ac WiFi (40MHz, MCS1, 99pc do) WLAN 8.45 + 9.6 %
10538 | aaF | IEEE B02.17ac WiFi [40MHz, MGCS2, 99pc do) WLAN 832 | +96%
0537 | aaF | IEEE 802.17ac WiFi (40MHz, MCS3, 99pc do) WLAN B44 | 98 %
10538 | aaF | IEEE 802 11ac Wir (40MHz. MCS4, 89pc de) WLAN B8.54 +9.6%
10540 | aan | IEEE BOZ.11ac WiFi (4DMHz, MCSE, 99pc dc) WLAN B39 + 9.6 %
10541 T pnp | 1EEE 80Z.172c WiFi (40MHzZ, MCST, 99pC GC) WLAN 846 | t96%
10542 | aan | [EEE 802.11ac Wik (40MHz, MCSE, 99pc dc) WLAN 865 | +96%
10543 | aac | IEEE 802.11ac WiFi {40MHz, MCS9, 98pc do) WLAN BES | +96%
10544 | aac | [EEE 802.11ac WiFi (BOMHz, MCSO, 99pc ¢c) WLAN 847 | 196% |
10545 | aac | IEEE 802.11ac WiFi {80MHz, MCS1, 99pc ac) WLAN 855 | £96% |
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