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WLAN 5GHz Extremity

Date: 2022-9-10

Electronics: DAE4 Sn1527

Medium: Head 5250MHz

Medium parameters used: f = 5260 MHz; o = 4.669 S/m; ¢, = 36.384; p = 1000 kg/m3
Communication System: UID 0, WIFI 5G (0) Frequency: 5260 MHz Duty Cycle: 1:1
Probe: EX3DV4 - SN7621 ConvF (5.98, 5.98, 5.98)

Rear Side Ch.52/Area Scan (91x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 2.17 W/kg

Rear Side Ch.52/Zoom Scan (8x8x21)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 1.236 V/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 6.41 W/kg

SAR(1 g) =1.37 W/kg; SAR(10 g) = 0.453 W/kg

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

Wikg
— 2.800

— 2.240

1.680

1.120

0.560

Fig.41 WLAN 5GHz Extremity
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ANNEX B: SystemVerification Results

750MHz

Date: 2022-9-2

Electronics: DAE4 Sn1527

Medium: Head 750MHz

Medium parameters used: f = 750 MHz; o = 0.881 S/m; €, = 42.567; p = 1000 kg/m®
Communication System: CW_TMC Frequency: 750 MHz Duty Cycle: 1:1

Probe: EX3DV4 - SN7621 ConvF (11.12, 11.12, 11.12)

System Validation/Area Scan (81x161x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Reference Value = 59.345 V/m; Power Drift = -0.06 dB

SAR(1 g) =2.08 W/kg; SAR(10 g) = 1.40 W/kg

Maximum value of SAR (interpolated) = 2.66 W/kg

System Validation/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 59.345 VV/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 3.07 W/kg

SAR(1 g) = 2.04 W/kg; SAR(10 g) = 1.38 W/kg

Maximum value of SAR (measured) = 2.63 W/kg

dB

-1.95

-3.90

-h.85

-7.80

-9.75

0dB =2.63 W/kg = 4.20 dB W/kg

Fig.B.1. Validation 750MHz 250mW
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835MHz

Date: 2022-9-5

Electronics: DAE4 Sn1527

Medium: Head 835MHz

Medium parameters used: f = 835 MHz; 6 = 0.922 S/m; er = 40.964; p = 1000 kg/m3
Communication System: CW_TMC Frequency: 835 MHz Duty Cycle: 1:1

Probe: EX3DV4 - SN7621 ConvF (11.12, 11.12, 11.12)

System Validation/Area Scan (91x161x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Reference Value = 63.158 VV/m; Power Drift = 0.12 dB

SAR(1 g) = 2.44 W/kg; SAR(10 g) = 1.58 W/kg

Maximum value of SAR (interpolated) = 3.59 W/kg

System Validation/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 63.158 V/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 4.24 W/kg

SAR(1 g) = 2.49 W/kg; SAR(10 g) = 1.61 W/kg

Maximum value of SAR (measured) = 3.61 W/kg

-2.12
-4.23
-6.35

-8.46

-10.58

0 dB = 3.61 W/kg = 5.58 dB W/kg

Fig.B.2. Validation 835MHz 250mW
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1750MHz

Date: 2022-9-18

Electronics: DAE4 Sn1527

Medium: Head 1750MHz

Medium parameters used: f = 1750 MHz; o = 1.386 S/m; ¢, = 39.238; p = 1000 kg/m3
Communication System: CW_TMC Frequency: 1750 MHz Duty Cycle: 1:1

Probe: EX3DV4 - SN7621 ConvF (9.22, 9.22, 9.22)

System Validation/Area Scan (81x121x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Reference Value = 80.119 V/m; Power Drift = 0.05 dB

SAR(1 g) =9.22 W/kg; SAR(10 g) = 4.90 W/kg

Maximum value of SAR (interpolated) = 11.1 W/kg

System Validation/Zoom Scan (7x7x7)/Cube0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 80.119 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 22.6 W/kg

SAR(1 g) =9.43 W/kg; SAR(10 g) = 4.99 W/kg

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

dB
]

-3.11

-b.62

-10.24

-13.65

-17.06

0dB =114 W/kg = 10.57 dB W/kg

Fig.B.3. Validation 1750MHz 250mW
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1900MHz

Date: 2022-8-28

Electronics: DAE4 Sn1527

Medium: Head 1900MHz

Medium parameters used: f = 1900 MHz; 6 = 1.428 S/m; ¢, = 38.924; p = 1000 kg/m3
Communication System: CW_TMC Frequency: 1900 MHz Duty Cycle: 1:1

Probe: EX3DV4 - SN7621 ConvF (8.90, 8.90, 8.90)

System Validation/Area Scan (91x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Reference Value = 82.072 V/m; Power Drift = 0.04 dB

SAR(1 g) =10.3 W/kg; SAR(10 g) = 5.19 W/kg

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

System Validation/Zoom Scan (7x7x7)/Cube0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 82.072 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 26.5 W/kg

SAR(1 g) =10.5 W/kg; SAR(10 g) = 5.28 W/kg

Maximum value of SAR (measured) = 12.5 W/kg
dB

-3.61
-1.22
-10.83

-14.45

-18.06

0dB =12.5W/kg = 10.97 dB W/kg

Fig.B.4. Validation 1900MHz 250mW
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2450MHz

Date: 2022-9-11

Electronics: DAE4 Sn1527

Medium: Head 2450MHz

Medium parameters used: f = 2450 MHz; 6 = 1.835 S/m; ¢, = 38.733; p = 1000 kg/m3
Communication System: CW_TMC Frequency: 2450 MHz Duty Cycle: 1:1

Probe: EX3DV4 - SN7621 ConvF (8.17, 8.17, 8.17)

System Validation/Area Scan (81x121x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Reference Value = 91.783 V/m; Power Drift = 0.10 dB

SAR(1 g) = 13.5 W/kg; SAR(10 g) = 6.07 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 = 91.783 V/m; Power Drift = 0.10 dB
Peak SAR (extrapolated) = 35.9 W/kg
SAR(1 g) = 13.8 W/kg; SAR(10 g) = 6.17 W/kg
Maximum value of SAR (measured) = 15.7 W/kg
dB

-4.45

-6.89

-13.34

-17.79

-22.24

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

Fig.B.5. Validation 2450MHz 250mW
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2550MHz

Date: 2022-9-20

Electronics: DAE4 Sn1527

Medium: Head 2550MHz

Medium parameters used: f = 2550 MHz; 6 = 1.946 S/m; ¢, = 38.382; p = 1000 kg/m3
Communication System: CW_TMC Frequency: 2550 MHz Duty Cycle: 1:1

Probe: EX3DV4 - SN7621 ConvF (8.17, 8.17, 8.17)

System Validation/Area Scan (91x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Reference Value = 94.551 V/m; Power Drift = 0.02 dB

SAR(1 g) = 14.4 W/kg; SAR(10 g) = 6.40 W/kg

Maximum value of SAR (interpolated) = 16.4 W/kg

System Validation/Zoom Scan (7x7x7)/Cube0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 94.551 V/m; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 38.7 W/kg
SAR(1 g) = 14.6 W/kg; SAR(10 g) = 6.48 W/kg
Maximum value of SAR (measured) = 16.7 W/kg
dB

-4.74

-9.48

-14.23

-18.97

-23.71

0dB =16.7 W/kg = 12.23 dB W/kg

Fig.B.6. Validation 2550MHz 250mW
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3500MHz

Date: 2022-8-30

Electronics: DAE4 Sn1527

Medium: Head 3500MHz

Medium parameters used: f = 3500 MHz; o = 2.863 S/m; ¢, = 38.485; p = 1000 kg/m3
Communication System: CW_TMC Frequency: 3500 MHz Duty Cycle: 1:1

Probe: EX3DV4 - SN7621 ConvF (7.56, 7.56, 7.56)

System Validation/Area Scan (61x61x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Reference Value = 69.842 V/m; Power Drift = -0.08 dB

SAR(1 g) = 6.68 W/kg; SAR(10 g) = 2.54 W/kg

Maximum value of SAR (interpolated) = 7.68 W/kg

System Validation/Zoom Scan (7x7x7)/Cube0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 69.842 V/m; Power Drift = -0.08 dB
Peak SAR (extrapolated) = 16.6 W/kg
SAR(1 g) = 6.51 W/kg; SAR(10 g) = 2.49 W/kg
Maximum value of SAR (measured) = 7.63 W/kg
dB

-4.74

-9.48

-14.23

-18.97

-23.71

0 dB =7.63 W/kg = 8.83 dB W/kg

Fig.B.7. Validation 3500MHz 100mW
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5250MHz

Date: 2022-9-10

Electronics: DAE4 Sn1527

Medium: Head 5250MHz

Medium parameters used: f = 5250 MHz; ¢ = 4.655 S/m; €, = 36.411; p = 1000 kg/m3
Communication System: CW_TMC Frequency: 5250 MHz Duty Cycle: 1:1

Probe: EX3DV4 - SN7621 ConvF (5.98, 5.98, 5.98)

System Validation/Area Scan (61x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Reference Value = 65.054 V/m; Power Drift = -0.03 dB

SAR(1 g) = 7.83 W/kg; SAR(10 g) = 2.27 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 = 65.054 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 24.8 W/kg

SAR(1 g) =7.72 W/kg; SAR(10 g) = 2.24 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.8. Validation 5250MHz 100mW
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5600MHz

Date: 2022-9-10

Electronics: DAE4 Sn1527

Medium: Head 5600MHz

Medium parameters used: f = 5600 MHz; ¢ = 5.173 S/m; €, = 34.849; p = 1000 kg/m3
Communication System: CW_TMC Frequency: 5600 MHz Duty Cycle: 1:1

Probe: EX3DV4 - SN7621 ConvF (5.47,5.47, 5.47)

System Validation/Area Scan (61x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Reference Value = 68.975 VV/m; Power Drift = 0.11 dB

SAR(1 g) = 8.43 W/kg; SAR(10 g) = 2.35 W/kg

Maximum value of SAR (interpolated) = 10.4 W/kg

System Validation/Zoom Scan (8x8x21)/Cube0: Measurement grid: dx=4mm, dy=4mm,
dz=1.4mm

Reference Value = 68.975 V/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 28.2 W/kg

SAR(1 g) = 8.56 W/kg; SAR(10 g) = 2.40 W/kg

Maximum value of SAR (measured) = 10.6 W/kg

dB
0

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB = 10.6 W/kg = 10.25 dB W/kg

Fig.B.9. Validation 5600MHz 100mW
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5750MHz

Date: 2022-9-10

Electronics: DAE4 Sn1527

Medium: Head 5750MHz

Medium parameters used: f = 5750 MHz; ¢ = 5.311 S/m; €, = 34.591; p = 1000 kg/m3
Communication System: CW_TMC Frequency: 5750 MHz Duty Cycle: 1:1

Probe: EX3DV4 - SN7621 ConvF (5.40, 5.40, 5.40)

System Validation/Area Scan (61x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Reference Value = 66.542 VV/m; Power Drift = 0.13 dB

SAR(1 g) = 7.99 W/kg; SAR(10 g) = 2.21 W/kg

Maximum value of SAR (interpolated) = 10.0 W/kg

System Validation/Zoom Scan (8x8x21)/Cube0: Measurement grid: dx=4mm, dy=4mm,
dz=1.4mm

Reference Value = 66.542 VV/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 26.8 W/kg

SAR(1 g) = 8.18 W/kg; SAR(10 g) = 2.26 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.10.  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. DASYS5 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. A TEM 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/cm?) 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 AT

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

2
sar=IELe

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 §
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C.4.3. Measurement Server

The Measurement server is based on a PC/104 CPU broad with CPU (DASYS5: 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 1/0O 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.

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 ) =0.02. 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 oo™ 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 “tilt” position.

Vertical Vertical
Center Line Center Line
w2, ) w2 | w2
L Horgontal ! !
! Line ' :
]

/Hori;ontal /
/ Line A

Acoustic
Output

Bottom of e

Acoustic
Output B Handset B
Bottom of
/ Handset
Wy/2 | W2
wy/2

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

P

Picture D.2 Cheek position of the wireless device on the left side of SAM
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Picture D.3 Tilt position of the wireless device on the left side of SAM

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.

<+
-~ T
-.":4-"
L

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.
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Picture D.5 Test positions for desktop devices

D.4. DUT Setup Photos

©Copyright. All rights reserved by SAICT
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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
einylendy / / / / / / /
monohexylether
Triton X-100 / / / / / / /
Pg'rZ'ri‘g{(';s £=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.

No.122N01222-SAR

Table F.1: System Validation

Probe SN. Liquid name Validation date Frequency point Status (OK or Not)
7621 Head 750MHz 2022-05-09 750MHz OK
7621 Head 835MHz 2022-05-09 835MHz OK
7621 Head 1750MHz 2022-05-09 1750MHz OK
7621 Head 1900MHz 2022-05-09 1900MHz OK
7621 Head 2300MHz 2022-05-09 2300MHz OK
7621 Head 2450MHz 2022-05-08 2450MHz OK
7621 Head 2550MHz 2022-05-08 2550MHz OK
7621 Head 3500MHz 2022-05-10 3500MHz OK
7621 Head 3700MHz 2022-05-10 3700MHz OK
7621 Head 3900MHz 2022-05-10 3900MHz OK
7621 Head 5250MHz 2022-05-08 5250MHz OK
7621 Head 5600MHz 2022-05-08 5600MHz OK
7621 Head 5750MHz 2022-05-08 5750MHz OK
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ANNEX G: DAE Calibration Certificate

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, BO04 Zurich, Switzerland

Schweizerischer Kallbriardionst
Service suisse d'stalonnage
Serviziosvizzero di tarature
Swiss Calibration Service

Agcradited by the Swiss Agcieditation Samvice (SAS) Acoreditation No.: SCS 0108
The Swiss Accreditation Service |s one af tha signatoties to the EA
Multilateral Agreement for the recagnition of calibration certificates

Client Saict-5Z (Auden) Cearlificate No: DAES-1527_Junz2

[CALIBRATION CERTIFICATE ]

Objsct DAE4 - SD 000 DO4 BM - SN: 1527 |

| Caiibration procsdursds) QA CAL-08.v30 ‘
Calibration procedure for the data acquisition electronics (DAE)

Calibrabon dats Juna 21, 2022 |

This calloration certifibats dovtrments the tragesbiity (o idttnal standards, which realles the physical iitd of measurements (31) ‘
The measurements and the uncartaintles with confidence probahility are glven on the Fallewing pages and are part of the cortificate

All caiibrations have besn condusted N the clased iaboraiony faciity: anvroomant lempersiure {22 & 370 and humidiy < 70%

Crlibraton Equipmant wsed (IMATE criteal lar calibration |

| Pimary Standzids 1D & CalDate (Cerilicata No | Scheduied Callbration
Kalihlay Muttimatsr Type 2001 Shi: aa1027s d1-Aug-21 (No-313065} Aug-#2
Secandary Standards [0 4 Check Dale (in hauss) 1 Soheduled Ghecl |
Allo DAE Calibration Lini | SE UWS 053 A 1001 24-Jan-22 (in holse chack) In house cheek: Jan-23
Calibrator Box V21 SE LUMS G5 AA 1002 24 Jan<22 (In holsst k) Irt houss abeoh: Jan-23 ‘
|
Hama Funciot Slanature
Cablbiratise) by Adrian Gehring Labaralery Tachnician (’
!""
|
- -
Approved by Syen Kihn Technicll Managar 1 v’ z i ]
LI LL{,LLL-’

st Jurey 21, 2000

This calibration cerfificite shall not be isproduced sxaspt in 1ull withoul weittsn appioval of tne laborstory

Carfificate No: DAE4-1527_Jung2 Page 10f &
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Calib(dat;n; Laboratory of ‘\Q,f S  Schwsizerlscher Kalibrierdienst
mi Eg— 2 joe suless d'étal

S nginesting AG lac-wRA g e
Zeughnusstrasse 43, 8004 Zurich, Switzariand % fﬁ"?f‘\ F S swiss Calibration Service
Atcradited by the Swiss Accreditation Ssrvice (SAS) Accreditation No.: SCS 0108

The Swiss Arcreditation Service (s one of the signatarles o the EA
Multitaternl Agreament for the recognition of callbration cerificatas

Glossary

DAE data acquisition electronics

Connectorangle  information used in DASY system to align probe sensor X to the robot
coardinate systemn.

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

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

* The following parameters as documented in the Appendix contain technical infermation as a
result from the performance test and reguire no uncertainty,

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

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

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

o AD Converter Values with inputs shorted: VValues an the internal AD converter
corresponding to zero input voltage

o [nput Offset Measurement. Output voltage and statistical results over a large number of
zero voltage measurements,

* [nput Offset Current; Typical value for infarmation; Maximum channel input offset
current, not considering the input resistance.

* [nput resistance; Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement,

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

«  Power consumption: Typical value for information. Supply currents in various operating
modes.

Carificata Ne: DAE4-1627 Jun22 Paga 2ot b
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DC Voltage Measurement

AD - Converter Rasalulion nominal

High Range: 1LEB = RITAY full remge = -100.. 4300 mV
Low Rangs 1LSB = Bin\ full range = 1.0 +3my
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring tima: 3 2o
Calibration Factors X [ Y Zz
High Range 403.865 = 0.02% (k=2) | 403.585 £ 0,02% (k=2) | 403805 = 0,02% (k=2}
Low Range 3.05808 + 1 50% (k=2) | 3.88839 = 1.60% (k=2) | 3.06763 = 1.50% (k=2)

Connector Angle

Connector Angle o be usad in DASY system B1.0°=1"

Caritleats No: DAE4-1537 _Jun22 Page 3ot &
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Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity

High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 200047.58 1,98 0.00
Channel X + Input 20007 .61 1.34 0.0
Channel X - Input -20004.02 .79 -0.01
Channel ¥ + Input 20003745 1.53 .00
Channel ¥ + Input 20002.68 342 -0.02
Channel Y - Input 20007 A7 -1.14 0.01
Channel Z + Input 200037.73 2.7 0.00
Channel Z « Input 2000572 -0.34 -0.00
Channel Z - Input -20006.63 .49 0.00
Low Range Reading (uV) Differance (uV) Error (%)
Channal X + Input 2007.38 0,15 -0,01
Channel X + fnput 201.70 0186 0.08
Channel X - Input -188.10 043 -0.24
Channel ¥ + Input 2001.44 0.u7 0.00
Channel ¥ + Input 201.07 0.21 011
Channel ¥ - Input 199,66 -.88 0.50
Channel Z + Input 2001.52 021 Q.01
Channel Z + Input 200,81 D41 40,20
Channel Z - Input -188.00 015 0.07

2. Common mode sensitivity
DASY measuramant parameters: Aule Zero Time: 3 sec; Measuring time: 3 sec

Common maode High Range Low Range
Input Voltage (mV) Average Reading (V) Average Reading (uV)
Channel X 200 -3.95 -5.31
~ 200 586 407
Channel ¥ 200 -16.18 -16.25
. 200 T4 14.34
Channel Z 200 3.m 2.86
- 200 -3,23 413

3. Channel separation

DASY measurement paramatens: Auto Zero Time: 3 sec: Measuring fime: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel ¥ {4V} Channel Z (uV)
Channel X 200 - 0,68 -2.76
Channel ¥ 200 543 - 031
Channel Z 200 10.73 329 .
Carfificate No: DAE4-1527_Jun22 Pagedaf s
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4. AD-Converter Values with inpuis shorted
DASY measuramant parameters: Auto Zero Time: 3 sec Maasuring time: 3 seo

High Range (LSB) Low Range (LSB)
Channel X 16069 17078
Channel Y 15965 18218
Channei Z 15888 13556

5. Input Offset Measurement

DASY measuremen! paramelers: Auto Zero Time: 3 sec: Measuring time: 3 sec

Input 10ML

Average(uV) | min. Offset (V) | max. Offsetuv) | ' ?:;,’;"““"
Channel X 1.40 .30 225 0.35
Channel Y .62 -1.30 0.47 0.23
Channel Z 018 -0.90 0.60 0.31

6. Input Offset Current
MNarminal Input cireuitry offest current on all channels: <2574

7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200
8.

Low Battery Alarm Veltage (Typical values for information)
Typical values

Alarm Level {(VDC)
Supply (+ Vec)

Supply (- Vee)

+7.8

76

Power Consumption (Typical values for information)
Typical values

Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vee) +0.01 +6 +14
Supply (- Vee) =001 B -2
Certifivate No! DAEL1527_Jung2 PadgeSol 5
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ANNEX H: Probe Calibration Certificate

,___Jrv_-: " In Collakoration with
m/7].s p e a g
S CALIBRATION LABORATORY

Add: Mo 32 HuaYuanBel Road. Haidian District, Betjing 100191, Ching

Tel: +86-10-623 046332117
Eamail: ettbachinattl. com httpii Ao catctac.cn

Client SAICT Certificate No: Z22-60124

‘ CALIBRATION CERTIFICATE
|
|

Object EX3DV4 - 8N : 7621

-

| Calibration Procedure(s) FF-Z11-004.02

Calibration Progedures for Dosimetric Efield Probes

| Calibration date: May 06, 2022

©Copyright. All rights reserved by SAICT

| 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 laberatory facility: environment temperature(22:3F¢ and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Dale('_C_a_Iibrated by, Ce_t-_t'.iﬁcaﬁtg Mo.) Sche_cii_li_i_lﬁd Calibration
Power Meter NRP2 101918 15-Jun-21(CTTL, No.J21XD4466) Jun-22
Power sensor NRP-Z91 101547 18=Jun-21(CTTL, Nc.J21X04468) Jun-22
Power sensor  NRP-Z91 101548 16-Jun-21{CTTL, No.J21X04468) Jun-22
Reference 10dBAttenuator | 18NSOW-10dB  20-Jan-21{CTTL, No.J21X004886) Jan-23
Reference 20dBAttenuator | 18NSOW-20dB 20-Jan-21(CTTL, No.J21X00485) Jan-23
Reference Probe EX3DV4 | SN 7464 26-Jan-22(SPEAG, No.EX3-T464_ Jan22) Jan-23
DAE4 SN 1555 20-Aug-21(SPEAG, No,DAE4-1555_Aug21/2) Aug-22
Secondary Standards ID# Cal Date(Calibrated by, Gerificate No.) Scheduled Calibration
SignalGenerator MG3700A | 6201052605 16-Jun-21{CTTL, No.J21X04467) Jun-22
Metwork Analyzer ES071C | MY46110673  14-Jan-2 2(CTTL, No.J22X00408) Jan-23

MName Function Signature

e Yu Zongying SAR Test Enginser S gt

Reaviewed by: : Tast Enai | e L

Lin Hao SAR Test Engineer = i =
Approved by: Qi Dianyuan SAR Project Leader c%‘a\./f

. Issued. May 23, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: 222-60124 Page 1 of 9
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_!'_"\ ® i Collaborstion with
m 777 s p e a g CAICT
Sl CALIBRATION LABORATORY —

Add Ne.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China
Tel: +86=1062304633-2117
E-mail: ctthachinattleom it vewincaictac.en
Glossary:
TSL tissue simulating ligquid
NORMx v,z sensitivity in free space
ConvF sensitivity in TSL / NORMx.y.z
DCcp diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABCD modulation dependent linearization parameters

Paolarization @ & rotation around probe axis

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

=0 is normal to probe axis

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

Calibration is Performed According to the Following Standards:

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

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

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

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

Methods Applied and Interpretation of Parameters:

*  NORMzx y,z: Assessed for E-field polarization 8=0 (f<800MHz in TEM-cell: f= 1800MHz: waveguide).
NORMzx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not effect the
E” Hield uncertainty inside TSL (see below ConvF),

»  NORM(flx.y.z = NORMx.y.z* fraquency._response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versians later than 4.2. The uncertainty of the
frequency response is included in the stated uncertainty of ConvF.

o DCPx yz: DCP are numerical linearization parameters assessed based on the data of power sweep
{no uncertainty required), DCP doss not depend on frequency nor media,

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

s Axyz Bx.yz CxyzVRX.yz:AB.C are numerical linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

«  ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for f<800MHz) and inside waveguide using analytical field distributions based on
power measurements for f >B00MHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given.
These parameters are used in DASY4 software to improve probe accuracy close to the boundary.
The sensitivity in TSL corresponds to NORMx.y,z* ConvF wherehy the uncertainty corresponds to
that given for ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which
allows extending the validity from+50MHz to+100MHz.

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

s Sensor Offsei: The sensor offset corresponds to the offset of virtual measurement center from the
probe fip (on probe axis). No tolerance required.

*  Connector Angle: The angle is assessed using the information gained by determining the NORMx
{ne uncertainty required).

Certificate No:/22-60124 Page 2.0f9
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In Collsboration with
=777 s p e a CAICT
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CALIBRATION LABORATORY

Add: Mo.52 HuaYuarBei Read. Haidian Districr, Beifing, 100191, China
Tet: +806- 1062304633217
E~mail: cit) e hinattl, com http W caict. ac.cn

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7621

Basic Calibration Parameters

o | SemsorX | SensorY _";ggnsorz [ Unc (k=2)
Norm(uV/(V/m)?)* o7 0.71 . 0.56 | £10.0%
DCP(mV)® 117 111.8 1157 |

Modulation Calibration Parameters

uiD Communication A B c D VR [ uncE
System Name ' dB dBiyV | | dB MV (k=2)
0 cw X |00 |00 1.0 | 0.00 2108 | +3.5%
Y 0.0 |00 1.0 2188
=l —|[I2 00 (00 1.0 | 190.8

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

# The uncertainties of Norm X. Y, Z da not affect the E2-field uncertainty inside TSL (see Page 4).

& Numerical linearization parameter: uncertainty not required.

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

Certificate No:Z22-60124 Page 3 of v
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No.122N01222-SAR

CAICT

DASY/EASY - Parameters of Probe: EX3DV4 — SN:7621

Calibration Parameter Determined in Head Tissue Simulating Media

f

- ik T
Mgy || Redve | COMUEIY | ConvE X | ConvE Y | ComvZ  Aipha? | 0w
| 750 | 419 0.89 11.12 1112 142 | 0418 | 114 | +121% |
[ a0 | 415 0.97 10,68 10.68 1068 | 014 | 114 | +124% |
| 1450 | 405 1.20 9.65 9.65 | 9.65 @ 021 | 091 | +121%
| 1750 | a0 137 9.22 9.22 | 922 031 | 080 | £121%
| 1900 40.0 1.40 8.90 8.90 8.90 0.35 | 084 | +121%
| 2100 39.8 1.49 8.95 8.95 8.95 0.23 | 1143 | £121%
2300 395 1.67 8.60 8.60 8.60 0.44 | 078 | £+121%
- 2450 39.2 1.80 8.17 8.7 847 | 049 | 078 | +121% |
2600 39.0 1.96 7.93 7.93 7.93 0.51 | 075 | +12.1%
3300 382 2.71 7.74 7.74 7.74 045 | 092 | +13.3%
3500 37.9 2.91 7.66 756 | 756 | 044 | 1.00 | £13.3%
3700 37.7 3.12 718 7.18 748 | 038 | 106 | £13.3%
| 3900 375 3.32 7.26 7.26 7.26 035 | 135 | £13.3%
| 4100 | 372 3.53 721 | 7. 7.21 025 | 1.30 | +133%
4400 36.9 3.84 7.01 .01 7.01 025 | 166 | +13.3%
| 4600 36.7 4.04 6.90 690 | 690 | 030 | 172 | £13.3%
| 4800 36.4 4.25 679 | 6.79 679 | 030 | 1.85 | +13.3%
4950 363 4.40 6.44 644 | 644 | 030 | 180 | £13.3%
5250 35.9 a7 5.98 5.98 5.98 035 | 163 | +13.3%
5600 35.5 5.07 5.47 5.47 5.47 040 | 155 | £13.3%
5750 354 5.22 5.40 540 | 5.40 040 | 155 | £13.3%

© Frequency validity above 300 MHz of +100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to
+50MHz. The uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated
frequency band, Frequency validity below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 84, 128,

150 and 220 MHz respectively. Above 5 GHz frequency validity can be extended to + 110 MHz.

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

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

Certificate No:Z22-60124
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Certificate No:Z22-60124

Add: No.32 HuaYvantei Road, Haidian District, Beijing, 100191, Chiny
Teli +8A-10-62304633-2117

E-mail: et chinattbeom httpewnweaictac e

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

No.122N01222-SAR

CAICT

0.8

0.7

Frequency response(nor malized)
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0 500 1000 1500

fIMHz]

2000 2500

*TEM *R22

3000

Uncertainty of Frequency Response of E-field: £7.4% (k=2)
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Receiving Pattern (@), 8=0°

=600 MHz, TEM
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CAICT

f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: £1.2% (=2)
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©Copyright. All rights reserved by SAICT

T 2EO00MHMHEz

Page 287 of 343



No.122N01222-SAR

I " | Colisboration with
=777 s p e a g CAICT

Sl  CALIBRATION LABORATORY

A
Tek:

: M52 HuaYusnBei Road. Haidian District, Beijing. 100191, China
+86-10-62304633-2117

Eermail: cttbaehingtii.com hittp v w caiet ae.en

Input Signal[u.V]

ErraefdB]

Certific

©Copyright. All rights reserved by SAICT

Dynamic Range f(SARnead)
(TEM cell, f = 900 MHz)

At =TT T R B e 2 3 | LI S e e L = e |

16* 10" 10 10’ 100 10
SAR[mW/em’]
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Add: Na.52 HuaYuanBei Road. Haidian Distrier, Befjing, 100191, Chins
Tel: +86-10-62304633-2117
E-mail: cttharchinattl.com Tt/ wsvwccaset, acien

Conversion Factor Assessment
=750 MHz,WGLS R9(H_convF) f=1750 MHz,WGLS R22(H_convF)

sl [ =]
, B
P X
2[!.0?
Tzl & z
g M & 150!
15 M £
% 5 % 100
14 5 "
as --_1“..1 =
0 @ # 50 50 0 1 M 3w 4 m
] 2freen]
andiytical " measared "anaytical " measired
Deviation from Isotropy in Liquid
e T
e
10 080 DD -0AD 020 00 020 040 080 D80 1D
Uncertainty of Spherical Isotropy Assessment: £3.2% {k=2)
Certificate No:Z22-60124 Page 8 of 9

©Copyright. All rights reserved by SAICT Page 289 of 343



)

(m@
S

In Colisboration with

Y
mmJf), s p e a g

Sl  CALIBRATION LABORATORY

Add: Mo, 52 HuaYuanBei Road. Haidian District. Beijing. 100091, China
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DASY/EASY - Parameters of Probe

_ Other Probe Parameters

No.122N01222-SAR

CAICT

: EX3DV4 - SN:7621

; Sensor Arrangement Triangular
| Connector Angle (°) 95.4
: Mechanical Surfac:l):tection Mode enabled
:. Optical S-urface Detectlon_n_node disable
;obe Overall Length 337mm
Probe Body Diamét;-_ 10mm
Tip Length B - R Smm
Tip Diameter _ _ 2.5mm
Probe Tip to Sensor X Calibration Point Tmm
Probe Tip to Sensor Y Calibration Point imm
i Probe Tip to Sensor Z Calibration Poir; 1mm
| Recommended Meazlsureme-nt Distance from Surface 1.4mm
Certificate No:Z22-60124 Page 9 of ¥
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ANNEX I: Dipole Calibration Certificate
750MHz Dipole
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TALIERATION LABORATORY s~ : CALIBRATHO

Add: No.52 HuaYuanBe Road, Haidian Distoet, Beijmg, 100191 ;'”--r,,|,.'.--‘ r NAZ
Tel: +86-10-62304633-2117
H-mail: emfioaict.ag.cn hitpifwww,caiclac.on

Client SAICT Certificate No: Z222-60333
CALIBRATION CERTIFICATE

Object D750V3 - SN: 1163

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

Calibration Procadures for dipole validation kits

Calibration date: August 22, 2022
This calibration Certificate documents the traceability to national standards, which realize the physical units of
measureaments (Sl). The measurements and the unceriainties with confidence probability are given on the following

pages and are part of the certificata.

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

Calibration Equipment used (M&TE crtical for calibration)

Primary Standards D# Cal Date (Calibrated by, Certificate No.) Scheduled Callbration
Power Meter NRP2 106277 24-Sep-21 (CTTL, No.J21X08328) Sep-22
Power sensor NRPBS 104291 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Reference Probe EX3DV4 | SN 7464 26-Jan-22(SPEAG No.EX3-T464_Jan22) Jan-23
DAE4 SM 1556 12-Jan-22(CTTL-SPEAG No.Z22-60007) Jan-23
Secondary Standards ID# Cal Data (Calibrated by, Cartificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430 13-Jan-22 (CTTL, No.J22X00409) Jan-23
Network Analyzer ES071C | MY48110673  14-Jan-22 (CTTL, No.J22X004086) Jan-23

Name Function Signatura

Calibrated by: Zhao Jing SAR Test Engirieer 7]

Reviewed by: Lin Hao SAR Test Engineer o T}fi) 7

Approved by: Qi Dianyuan SAR Project Leader =

Issued: August 26, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z22-60333 Page | of 6

©Copyright. All rights reserved by SAICT Page 291 of 343



)

(m@
S

No.122N01222-SAR

i s CAICT

R CALIBRATION LARORATORY

Add: No.52 HuaYuanBei Road, Haidion Distriet, Beijing, 100191, China
Tel: +86-10-62304633-2117

E-mail! emfidicaict.ac.cn hitpiivwww.caictac.on
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y.z
N/A nol applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, "Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

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

Additional Documentation:
c) 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.

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

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

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

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

s SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR resull.

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: 7.22-60333 Page 2 of 6
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Measurement Conditions

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

No.122N01222-SAR

CAICT

DASY Version DASYS52 VE2.10.4
Extrapolation Advanced Exirapolation
Phantom Tripla Flat Phantom 5.1C
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Fraquency 750 MHz £1 MH_z_
Head TSL parameters
The following parameters and calculations were applied. -
Temperature Permittivity Conductivity
Nominal Head TSL parametars 220 T 42.0 0.90 mha/m
Measured Head TSL parameters (220 202)C 41.3 26 % 0.90 mho/m £8 %
Head TSL temperature change during test <10 T —_ —
SAR result with Head TSL
SAR averaged over1 cm (1 g) of Head TSL Condition
SAR measured 250 mW Inpul power 2.15 Wikg
SAR for nominal Head TSL paramaters normalized to 1W B.48 Wikg 18.8 % (k=2)
SAR avaraged over 10 ¢’ (10 g) of Head TSL | Condition
SAR measured 250 mW Input power 1.42 Wikg

SAR. for nominal Head TSL parameiers

nomalized to TW

5.62 Wikg £18.7 % (k=2)

Certificate No: Z22-60333 Page 1 of &
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Add: No.52 HuaYoanBei Road, Haidinn District, Beljing, 100191, China
Tel: +86-10-62304633-2117
E-miil! emfiieaict ac.én httpfwaww conel ac.cn

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 50.00- 4.06j0

Retum Loss - 27848

General Antenna Parameters and Design

Electrical Delay (one direction) 0.941 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the fead-point 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
aceording to the position as explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change. The overall dipole length s still aceording to tha Standard.

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

Additional EUT Data

Manufactured by SPEAG

Certificate No: Z22-60333 Page 4 of &
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Sl  CAUBRATION LABORATORY

Add: No.52 HuaYoanBei Rood, Hudiam District, Beijing, 100191, China
Tel: +86-10-62304633-2117
E-mail; emfficalctac.en it fwewre caiet ne. oo

DASYS Validation Report for Head TSL Date: 2022-08-22
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1163
Communication System: UTD 0, CW; Frequency: 750 MHz; Duty Cycle: 1:1
Medium parameters used: f= 750 MHz; 5 =0.902 S/m; &= 41.26; p = 1000 kg/m*
Phantom section: Right Section
Measurement Standard: DASY S (IEEE/EC/ANS]T C63.19-2007)
DASYS Configuration:

« Probe: EX3DV4 - SN7464; ConvF(10.26, 10.26, 10.26) (@ 750 MIlz; Calibrated:
2022-01-26
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn1556; Calibrated: 2022-01-12
« Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062
= DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)
Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm.
dy=5mm, dz=5mm
Reference Value = 5549 Vim; Power Drift =-0.01 dB
Peak SAR (extrapolated) = 3.17 Wikg
SAR(1 g) = 2.15 W/kg; SAR(10 g) = 1L.42 W/kg
Smallest distarice from peaks to all points 3 dB below = 21.2 mm
Ratio of SAR at M2 to SAR at M1 = 67.5%
Maximum value of SAR (measured) = 2.84 W/kg

-2.02
-4.03
-6.05

.06

-10.08 w

dB = 2.84 W/kg = 4.53 dBW/kg

Certificate No: Z22-60333 Puage & of 6
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Impedance Measurement Plot for Head TSL
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SAICT Certificate No:  Z21-60355

Object D835V2 - 8N: 4d057

Calibration Procedure(s) FF.211-003-01
Calibration Procedures for dipole validation kits .

Calibration date: Cotober 18, 2021 |

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (81}, The measurements and the uncertainties with confidence grobability are given on'the following

pages-and are part of the certificate.
&l calibrations have been conducted in the closed laboratory faciity; environment tempersture (22:3°C and
humidity<70%.
Calibration Equipment used (M&TE critical for calibration)
Primary Standards ID# Cal Date {Caiibrated by Certificate No)  Seheduled Calibration
Power Meter NRP2 106277 24-5ep-21 (CTTL, No J21X08328) Sep-22
| Powersensor MNRP3S 104294 24-Sep-21 (CTTL, No.J21X08326) Sep-22
| Refersnce Probe EX3DV4 | SN 7517 03-Fep-21{CTTL-SPEAG Ne. Z21-80001) Feb-22
| DAE4 SN 1556 158-Jan-21(SPEAG Mo DAE4-1556_Jan21) Jan-22
|
| Secondary Standards 0 # Cal Date (Calibrated by, Certificate Mo.) Scheduled Calibration
Signal Generator E4438C | MY48071430  01-Feb-21 (CTTL, No.J21X00593) Jan-22
NetworkAnalyzer ESOT1C | MY46110873  14-Jan-21 (CTTL, No.J21X00232) Jan-22
; MName Function Signature
Ar
Calibrated by: 4 R s
v Zhao Jing SAR Test Engineer % ﬁir
Reviewed by: Lin Hao SAR Test Engineer : “ ’ﬁ% : !
Approved by: Qi Dianyuan SAR Project Leader e .
lssued: October 24, 2021 :
This calibration certificate shall not be reproduced except in full without written approval of the laboratory. |

Certificats ™o Z21-60355 Page | of &
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Add: Now5d HuaYuanBei Road, Haidian Disrics, Beijing, 100191, China
Tel: +Hb-10-62 30463 3-2074 Faoer =80 10-623104633-2504
E-mail: eitl s chinanleom hugpeww . ghinastlen

Glossary:

T5L tissue simulating liquid

ConvF sensitivity in TSL/ NORMx y z
INFA 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 to radio frequency fields from hand-held and body-mounted wircless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2016

c) [EC 62209-2, "Procedure to measure the Specific Absarption 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 Reguirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s 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 liguid filled phantom. The impedance stated is transformed from the
measurament at the SMA connector o the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

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

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

¢ 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 nonmal d1str!but»on,
Corresponds o a coverage probability of approximately 85%. |

Certificate No; Z21-60355 Page 2 of &
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Measurement Conditions
DASY system configuraticn, as far as not given on page 1.

DASY Version | DASYEZ V52104
Extrapelation : Advancad Extrapolation
_I;I'h-a:l;;n-_ == - g Triple Flat Phantom 510 |
| pistance Dipole Center - TéL ! 5 mim i with Spacer |
Zoom Scan Resolution ' dx, dy, dz =5 mm .
Frequency | BSF;v!Hz +1 MHz _ |

Head TSL parameters

The following parameters and caiculations were applied.

T = =1
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C | oM | 090 mhoim
Measured Head TSL parameters (P2 0+£02)°C 408 46% (.88 mho/m + & %
Head TSL temperature change during test <1050 |
SAR result with Head TSL -
| SAR averaged over 1 ¢7" (1) of Head TSL Conditon | ) |
SAR measured 250 min input power | Z.39 Wikg
SAR for nominal Head TSL parameters normalized to 1W 8.64 Wikg & 18.8 % (k=2} |
| SAR averaged over 10 ¢’ (10 g) of Head TSL | Condition : |
SAR measured | 250 mW input power 1.56 Wikg
SAR fo¥ nominal Head TSL parameters | normaiized o 1W 6.29 Wikg £ 18.7 % (k=2) I
Certificate No: Z21-60355 Page 3of 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impadance, transformed to feed point 49,801 41890

Retumn Loss - 27.5d8 '

General Antenna Parameters and Design

! Electrical Delay (one direction) | 1.301 ns

After long term use with T00W radiated power, only a slight warming of the dipole near the feedpoint can
ba measured.

The dipole is made of standard semingid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is thersfore 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
conneclions near the feedpaint may be damaged

Additional EUT Data

Manufactured by SPEAG

Certificate Mo: Z21-00355 Page 4-0f'6

©Copyright. All rights reserved by SAICT Page 300 of 343



No.122N01222-SAR

Add: N 52 HeaVoanBei Road. Haidian District, Beijing, HHN91, Ching

Tel: —ft 230463324179 Fax: ~8t-10-62304033-2504
Eemail: ettha chinattl ¢om it wowrw.chinattd en
DASYS Validation Report for Head TSL Date; 10.18.2021

Test Laboratory: CTTL. Beijing. China

DUT: Dipole 835 MHz; Type: D835V2: Serial: D835V - SN: 44057
Communication System: LD O, CW; Freguency: 835 MHz: Duty Cyele: 1:]
Medium patameters used: =835 MHz: ¢ = (1L.886 S/m; & = 40.9; p = 1000 k/m’
Phantom section; Right Section

DASYS Configuration:

o Probe: EX3DVY - SNTS1T: ConvF(9.81. 9.81.9.81 ) @@ 835 MHz; Calibrated:
2021-02-03

o Sensor-Surface: | 4mm {Mechanical Surface Detection)

« Electronics: DAEY Snl5560; Calibrated: 2021-01-15

»  Phantom: MFP_V3.1C (20deg probe tlty, Type: QD 000 P51 Cx; Serial: 1062

o Measurement SW: DASYS2. Version 52.10 (4 SEMCAD X Version 14.6.14
{(7501)

Dipole Calibration/Zoom Scan (7x7x7) (Tx7x7)/Cube (: Measurement grid: dx=3mm.
dy=5mm. dz=5mm

Reference Value = 38.86 Vim: Power Drift = 0,00 dB

Peak SAR (extrapolated) = 3.68 Wikg

SAR(1 g) = 2.39 Wikg; SAR(10 g) = 1.56 Wikg

Smallest distance from peaks to all points 3 dB below = 18 mm

Ratio of SAR al M2 10 SAR at M1 = 64.9%

Maximum value of SAR (measured) — 523 Wikg

dB
]

-2.13
-4.27
-6.40

-8.54

V067 e — ———
0 dB = 3.23 W/kg = 5.09 dBW/kg

Certificate No: Z21-60355 Pagesote
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Impedance Measurement Plot for Head TSL

TTrL S1i Log Ma Chdey ket 0.

S -1 L T T

el }
T T ——————
s
3 =
. =
= Yk
i
\
g =Sy —
I =il smith (eaded ssaTe 14000 [F1 el
1 45,74 0 41803 0 28 alRgoF
e,
o 5
£

F
1 St e “SrEW 100

Certificate No: Z21-60355 Page 6 of 6

©Copyright. All rights reserved by SAICT

No.122N01222-SAR

st 305 T

Page 302 of 343



—
& 771

S No.I122N01222-SAR
1750MHz Dipole

P‘* " I Collsbomtion with o, Y 5, HRH

o 777 .s : = = z

&1 g e a g g?{%ﬁﬁGNASM i CAICT

CALIBRATION
Add: No.52 HuaYoanBej Rowd, Huidian District, Beijing, 10019] "".-r,.l.&.-t‘ : v CHAS L0STD
Tel: +86-10-62304633-2117
E-mail: emfigicaictac.en hetpsiwww. caictauen

Client SAICT cartiﬂcatg No: Z22-60335
CALIBRATION CERTIFICATE

Object D1750V2 - SN: 1152

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

Calibration Procadures for dipole validation kits
Calibration date: August 22, 2022

This calibration Cerlificate documents the traceability to national siandards, which realize the physical units of
measurements (S1). The measuraments 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 temperalure (2213)°C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Mater NRP2 106277 24-5ep-21 (CTTL, No.J21X08328) Sep-22
Power sensor NRPBS 104291 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Reference Probe EX3DV4 | SN 7454 28-Jan-22(SPEAG,No. EX3-7484 _Jan22) Jan-23
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG No.Z22-60007) Jan-23
Secondary Standards 1D # Cal Date (Callbrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 13-Jan-22 (CTTL, No. .JEEXOGA‘.DQ) Jan-23
Metwork Analyzer ES071C | MY46110673  14-Jan-22 (CTTL, No.J2ZX00406) Jan-23

Name Funation Signature

Cukwwiodd by Zhao Jing SAR Test Engineer 3

Reviewed by: Lin Hao SAR Test Engineer S ﬁﬂ(‘?%? 5

Approved by: Qi Dianyuan SAR Project Leader - 1

¥ Proj c:;-"»a_v-_._,

Issued: August 26, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: 222-60335 Page 1 ol 6
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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) IEC/IEEE 62209-1528, “Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

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

Additional Documentation:
¢) 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 Foinf 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 pawer.

SAR normalized: SAR as measured, narmalized 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%.

Cerfificate No: Z22-60335 Page 2 of 6
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Measurement Conditions

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

No.122N01222-SAR

CAICT

DASY Version DASYS2 52,104
Extrapolation Advanced Extrapalation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz= 5 mm
Frequency 1750 MHz +1 MHz
Head TSL parameters
The following parameters and caloulations were applisd,
Temperatire Permittivity Conductivity
Nominal Head TSL paramaters 20T 40.1 1.37 mhao/m
Meaasured Head TSL parameters (22.0 £0.2) T 413 +6% 141 mho/m +6 %
Head TSL temperature change during test =10%C — —
SAR result with Head TSL
SAR averaged over 1 ¢m’ (1 g) of Head TSL Canidition
SAR measurad 250 mW Input powear 918 Wikg
SAR for nominal Head TSL parameters normalized ta 1W 36.3 Wikg £18.8 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL Candition
SAR measured 250 mW Input power 4.94 Wikg
SAR for naominal Head TSL parameters nomalized to 1W 19.6 Wikg £18.7 % 1#:2]_
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed paint 47.80-0.71j0

Retum Loss - 32.8dB

General Antenna Parameters and Design

\Emtnml Delay (one direction) r 1.120 ns —‘

After long term use with 100W radiated power, only a slight warming of the dipole near the fead-point 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 ara 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 feed-point may be damaged.

Additional EUT Data

Manufactured by SPEAG

Certificate No: 222-60335 Page 4 of 6
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DASYS Validation Report for Head TSL Date: 2022-08-22
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1152
Communication System: UID 0, CW; Frequency; 1750 MHz; Duty Cyele: 1:1
Medium parameters used: {= 1750 MHz; o= 1,408 $/m; & =41.28; p= 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/[EC/ANST C63.16-2007)
DASYS Configuration:

» Probe: EX3DV4 - SN7464; ConvF(8.52, 8.52, 8.52) @ 1750 MHz; Calibrated:
2022-01-26

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

« Electronics: DAE4 Snl556; Calibrated: 2022-01-12

« Phantom: MFP_V35.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

« DASY5252.10.4(1535); SEMCAD X 14.6.14(7501)

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

dy=5mm, dz=5mm

Reference Value = 91 44 Vi/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 16.5 Wikg

SAR(1 g) = 9.18 W/kg: SAR(10 g) = 4.94 Wikg

Smallest distance from peaks to all points 3 dB below =10 mm
Ratio of SAR at M2 to SAR at M1 = 56.3%

Maximum value of SAR (measured) = 14.0 Wikg

-3.23
-6.46
-8.70

-12.93

L
AEIE | | —

0 dB = 14.0 W/kg = 11.46 dBW/kg

Certificite No: Z22.60135 Page 5 of 6
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Impedance Measurement Plot for Head TSL
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CALIBRATION LABORATORY CNAS t»
Add: No.52 Hus¥uanBsi Roud, Huidian Distier Being. 100191, Chi 5, /7o CALIBRATION
Fel: “RE-1U-H2R04633-20T9 Fax: <#6-10-62304633-2504 “Hoak ey CNAS LOSTD
E-mail: thachinatil com hagp:woww chinattlen

Client SAICT Certificate No: ~ 221-60357

Object D1800V2 - 8MN: 54088

Calipration Procedurs(s) FE-Z11-003-01

Galibration Frocedures for dipole validation kit
Calibration date: October 18 2021

This calibration Certificate documents. the traceability to national standards, which realize the physical units of
measurements (51). The measurements and the uncertainties with cenfidence probability are given on the following
pages and are part of the certificats.

All calibrations have been conducted in the closed laboratory facility! environment temperature (22:3y°C and
humidity<7T0%

Calibration Equipment used (MATE critica! for calibration) |

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

Power Meter NRP2 106277 24-Sep-21 (CTTL, No.J21X08328) Sep-22
Power sensor NRPES 104281 24-5gp-21 (CTTL, Ne.J21X08326) Sep-22
Referance Probe EX3DV4 | SN 7517 03-Feb-21{CTTL-SPEAG No. 221-60001) Feb-22
DAE4 SN 1558 15-Jan-21{SPEAG No DAE4-1556_Jan21) Jan-22
Secondary Standards ID#  CalDate (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 01-Feb-21 (CTTL, No.J21X00503) Jan-22
NetworkAnalyzer ES071C | MY456110672  44-Jan-21 (CTTL, Ne.J21X00232) Jan-22
| Mame Funetion Sigrature
| Calibrated by: Zhao ling SAR Test Engineer Hee %‘% <
s Lin Hao SAR Test Engineer 2 ‘;ﬁﬁ%
Approved by. Qi Dianyuan SAR Project Leader R

Issued: October 24, 2021
This calibration cerfificate shall not be reproduced except in full without written approval of the laboratery.

Certificats Wo: 721-60357 Page 10f 6
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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 Technigues’, 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
8GHz)", July 2018

¢} 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 8GHz)", March 2010

d) KDBBES684, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s 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.

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

s Fesd Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liguid 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.

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

¢ SAR measured: SAR measured at the siated anienna input power.

s  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 T8L 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 & normal distribution
Corresponds io a coverage probability of approximately 95%.

Certificate No. Z21-60337 Page 2 ofo
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Measurement Conditions

httpe P nschinart] on

DASY system configuration, as far as nof given on page 1.

No.122N01222-SAR

| DASY Version DASYS2 Va2.10.4
' Extrapolation | Advanced Extrapolation
Phantom I

Distance Dipele Center - TSL

Triple Fiat Phantom 5.1C

10 mam

Zoom Scan Resolution

dx, dy, d2 =5 mm

with Spacer

Frequency |

1900 MHz £ 1 MHz

Head TSL parameters

The following parameters and calculations were applied.

Temperature

Conductivity

Mominal Head TSL parameters

2200

1.40 mholm |

Measured Head TSL parameters

(22.0+0.2)°C

B
[
!

1.39 mho/m £ 6 %

SAR result with Head TSL

Head TSL temperature change during test|  <1.0°C

—

SAR measured

Condition

250 MW input power

10.0 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

40.2 Wikg + 18.8 % (k=2)

P [|
| SAR averaged over 10 ¢’ (10.g) of Head TSL | Condition
. SAR measured 250 mW input power 5.10 Wikg
| SAR for nominat Head TSL parameters normalized fo AW 20.5 Wikg £ 18.7 % (k=2) |

Certificate Nop £21-60357
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Appendix (Additional assessments cutside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, ransformed to feed point £3.70+ 6.3010

Return Loss ‘ - 22.8d8 l

General Antenna Parameters and Design

| 1 A10ns

Electrical Delay {one direction)
!

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

The dipole is made of standard semingid coaxial cable, The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenina is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipoie arms in order to improve matching when loaded
according to the position as explained in the"Measurament Conditions” paragraph. The SAR data are ot
affected by this change The overall dipete length is still according to the Standard.

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

Additional EUT Data

Manufactured by l SPEAG

Certificate No; £21-60357 Page 4 of o
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DASYS Validation Report for Head TSL Date: 10.18.2021
Test Laboratory: CTTL. Beijing, China
DUT: Dipole 1900 MHz; Type: D1900YV2; Serial: D1900V2 - SN; 54088
Communication System: UID 0, CW; Frequency: 1900 MHz: Duty Cyeler 111
Medium parameters used: £= 1900 MHz: o = 1.387 Sims &~ 39.88: p = 1000 kg/m’
Phantom section: Right Section
DASYS Configuration:

o Probe: EX3DV4 - SN7517: ConvF(7.81. 7.81. 7.81) :@ 1900 MHz: Calibrated:
2021-02-03

« Senser-Surface: 1. 4mm (Mechanical Surface Detection)

o Electronics: DAE4 Snl356: Calibrated: 2021-01-15

« Phamom: MFP_V5,1C (20deg probe tilty; Type: QD 000 P31 Cx; Serdal; 1062

o Measurement SW: DASY 32, Version 5210 (4 SEMCAD X Version 14.6.14
(7501)

System Performance Cheek/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
d=5mm. dv=Smm. de=5mm

Reference Value = 103.6 Vim: Power Drift = 0.00 dB

Peak SAR (extrapolated) = 19.2 Wikg

SAR(1 g)= 10 Wkg: SAR(10 g) = 5.1 Wikg

Smallest distarice from peaks to all points 3 dB below = 10 mm

Ratio of SAR at M2 to SAR at M1 = 5219

Maximum value of SAR (measured) = 15.8 Wikg

dB
o

-3.76
-7.51
-11.27

-15.02

18.78 A

0dB =158 W/ke=11.99 dBW/kg

Certifieate No: £21-60357 Page 5 of b
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Impedance Measurement Plot for Head TSL
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Client SAICT Certificate No:  221-60358

CALIBRATION CERTIFICATE =

Object D2450v2 - 8N: 873

Calibration Procedure(s) FF2i4-005.01

Calibration Procedures for dipole validation kits

Calibration date: October 24, 2024

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

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

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

I -
| Primary Standards 1D# Cal Date {Calibrated by. Certificate No.) Scheduled Calibration |
| Power Meter NRP2 106277 24-Sep-21 (CTTL, No.J21X083268) Sep-22
| Powersensor NRPBS 104291 24-8ep-21 (CTTL, No.J21X08326} Sep-22 |
| Reference Probe EX3DV4 | SN 7517 03-Feb-21(CTTL-SPEAG No.Z21-60001) Feb-22 [
DAE4 SN 1556 15-Jan-21{SPEAG No. DAE4-1556_Jan21) Jan-22 [
|
Secondary Star:darlczs- ID{ - Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430 01-Feb-21 (CTTL, No.J21X00593) Jan-22
NetworkAnalyzer ES071C | MY46110673  14-Jan-21 (CTTL, No.J21X00232) Jan-22 |
Name Function Sigrsiure
Calibrated by; Zhao Jing SAR Test Engineer A ﬁ .
: el |
Reviewed by Lin Hao SAR Test Engineer it- -ﬁﬁ( j}% - |
Approved by Qi Dianyuan SAR Project Leader q_ﬂbﬁs-v |
lssued: October 27, 2021 |
This calibration certificate shall not be reproduced except in full without written approval of the laboratory. |

Certificate No: Z21-60358 Page 1.0f6
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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 Sid 1528-2013, “IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Abscrption 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 2018

) IEC 62208-2, "Procedure to measure the Specific Absaorption 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 cerlificate. All figures stated in the cerlificate are valid at the frequency indicated.

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

¢« Feed Poinf 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.

s 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 uged 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%.

Certiticate No. £21-60358 Page 2 ot o
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Measurement Conditions

Fas: = 8- 11t
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b2 30FA33-2304

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

No.122N01222-SAR

DASY Version DASYS52 VB2 104 |
| Extrapolation Advanced Extrapolation 1
E Phantom Triple Flat Phantom 5.1C B
Distance Dipote Center - TSL 10 mm ;m@cer
Zoom Scan Resolution dy, dy, dz=5 mm
! Frequency 2450 MHz £ 1 Plu;Hz B
Head TSL parameters
The following parameters and calcuiations were applied. i
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 302 1.80 mhaim
Measured Head T5L parameters . (220 E}.?,_}. E o _39 5; 5% T8 mihelm £ 6 %
Head TSL;n::;;rature e;ange during hestl Lo el o —
SAR result with Head TSL
SAR averaged over 1 cii’ {1 g} of Head TSL Condition |

SAR measured

250 m\W input power

T

SAR for nominal Head TSL parameters

mitrhakzed to W

53.2 Wikg £ 18.8 % (k=2) |

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

Condition

EAR measured

SAR for nominal Head TSL parameters

250 mW input powar

normalized to TW

£.05 Wikg

24.2 Wikg £ 18.7 % (k=2

Certificate Mo Z21-605358
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point [ 5360+ 1.26i0

Return Loss - 26.8dB

General Antenna Parameters and Design

Etectrical Delay (one dirgction) l 1.066 s

Afteriong term use with 100W radiated power, only & slight warming of the dipole near the fesdpoint can
be measured.

No.122N01222-SAR

The dipoie 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 impreve 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 dipcle length is still according to the Standard.
Mo 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

LM&nUfactured by SFEAG

Certificate Mo, Z21-60358 Page 4ot
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DASYS Validation Report for Head TSL Diate: [0,21.2021
Test Laboratory: CTTL. Beijing. China
DUT: Dipole 2450 MHz: Type: D2450V2; Serial: D2450V2 - SN: 873
Communication System; ULD 0, CW; Frequeney: 2430 MHz: Duty Cyeles 111
Medium parameters used: £= 2450 Milz: 5 = 1.809 S/m; & = 39,51 p = 1000 kg/m’
Phantom section: Right Segtion
DASYS Configuration:

o Probe: EX3DVY - SNT7517: ConvF(T7.34, 7.34. 7.34) i@ 2450 MHz: Calibrated:
2021-02-03

o Sensor-Surface: | dmm {Mechanical Surface Detection)

» Electronics: DAE4 Snl556: Calibrated: 2021-01-15

o Phantom: MFP_V5.1C (20deg probe tilty: Tvpe: QD 000 P51 Cx: Serial: 1062

«  Meassrement SWo DASYSZ. Version 52,10 (4); SEMCAD X Version 14.6.14
(7501)

Dipole Calibration/Zoom Scan (7x7x7) (Tx7x 71 Cube (1 Measurement grid: dy=5Smm.
dy=3mm, dz=5mm

Reference Value = 108.0 Vim: Power Drift = -0.03 dB

Peak SAR (extrapolated)= 28.0 Wikg

SAR(1 g)=13.3 W/kg: SAR(10 g) = 6.05 Wikg

Smallest distance from peaks to all points 3 dB below = 9.2 mm

Ratioof SAR a1t MZ to SAR at M[ = 46.9%

Maximum value of SAR (measured) = 22.6 Wik

dB
]

-4.65
-4.31
-13.96

-18.62

23.27

0 dB = 22.6 Wikg = 13.54 dBW/kg

Certificare No: Z21-60358 Pape 5 of &
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2550MHz Dipole
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Ancradited by the Swiss Acsredllation Service (SAS) Acoraditation No.: SCS 0108

The Swise Accreditation Seryice Is ane ol the signataries te the EA
Multilateral Agreement for tha recognition of calibration certificates

client  TMC-SZ (Auden) Cerificate No: D2550V2-1010_May21

[CALIBRATION CERTIFICATE |
[ Otijsct D2550V2 - SN:1010 |

Calibratlon proceduns(s) QA CAL-05v11 : ; |
‘Galibration Procedure for SAR Validation Sources befween 0.7-3 GHz ‘

| Cafibration dale: May 21, 2621 [

Thia cabbration caniileats dopumants the tracaafility to national standards. which reslos the physical gnits of measuremants (31,
The measuremants and e uncantalnties with confidance protability we walven) on Jhe following pages and ars part of the contllicats

All catibraliane have been conductad in the dosad Intomtary tacilty: snirsnment tsmpaaturs (22 + 3)'C and huridly < 70%
| Calibration Equipmeant ysed IMRTE critical for cafitiration]
| Primary Standards =2 Cal Date (Carfificate Mo Sicheshiled Calibration |
I Povyer matar NRP SN 177 Oo-Apr-21 (Me, 21703 ApT-22
| Power gensar NRP-Z21 SN foazgd O8-Apr-21 (Mo, 2174 Ape-22
| Powar epneor NRP-221 Sh: 103245 09-Anr-21 (No. 297402 A2z
| Fetarence 20 dB Affenuator SN: BHRAD4 [30k) OZApr-21 (Mo, 217 Api-23
| Type-N mismatah comblnation SNe310882 /08327 EApr-21 [No. 217-08544) Apr-22
Asteranoe Probe EXaDVA | Gn: 7Hap 28-Doc 20 {No. EX3-7340 Dec2() Bac-21
| [r4E4 SH; e C2OU-20 (Mo, DAES-A01 Nowa)) Mo
L‘S‘:f_:t_sg_h‘lpi:%tanﬂams | 10 @ Chaglt Drste (i houss | Sohediled Shetk
Power meter E44188 | sme GE38512475 30-0c1-14 (0 haowze check Oct-201 In housse check: OCt22
| Powsr sanion P 84814 SN LIS37E2TES O7-0e-15 (i house crek Dot-20) Iri houss check: Cl-22
| Power sensar P B4E1A | Sh: MY41082317 07-0ct11 (11 house chack, et 20} |1t hodjsie chack! Caot-22
R genamator ASS SKMT-06 SN 10072 15-Jur15 §in hovss ohadk Oct-20) |9 Mt stk Oot-22
Network Analyzar Agilent EBASEA | SM: UBA 1080477 F1-Mar-14 (In hoaugs chack Oct-20) In housie cheak: Oct-31
Ham Funciion Signature

Cailbrated by, Jaffrey Katzman tabaraiory Techiin 7 E ¢
| Approved by: Kaa Pokavic o Midpar /,.q’é"'/_.}j."

lssuad: May 21, 2021

This calibration certificate shall not be reproducad axcept in full withcut written appral of the laboratary.
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