=

ecIT SAR Test Report Reported No.: 118D00141-SAR01

Head 2450MHz

Date/Time: 2018/8/15

Electronics: DAE4 Sn1244

Medium: Head 2450MHz

Medium parameters used: f= 2450 MHz; 6 = 1.809 S/m; er = 38.437; p = 1000
kg/m3

Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: CW; Frequency: 2450 MHz; Duty Cycle: 1:1

Probe: ES3DV3 - SN3252ConvF(4.75, 4.75, 4.75);

System Head 2450MHz/Area Scan (6x9x1): Measurement grid: dx=10mm,
dy=10mm

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

System Head 2450MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 70.44 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 29.9 W/kg

SAR(1 g) = 14 W/kg; SAR(10 g) = 6.39 W/kg

Maximum value of SAR (measured) = 15.9 W/kg

Wikg
—15.900

—12.739

9.578

6.416

3.255

0.094
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Body 2450MHz

Date/Time: 2018/8/16

Electronics: DAE4 Sn1244

Medium: Body 2450MHz

Medium parameters used: f= 2450 MHz; 6 = 1.925 S/m; er = 52.696; p = 1000
kg/m3

Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: CW; Frequency: 2450 MHz; Duty Cycle: 1:1

Probe: ES3DV3 - SN3252ConvF(4.42, 4.42, 4.42);

System Body 2450MHz/Area Scan (6x9x1): Measurement grid: dx=10mm,
dy=10mm

Maximum value of SAR (measured) = 13.2 W/kg

System Body 2450MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 84.52 VV/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 25.4 W/kg

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

Maximum value of SAR (measured) = 14.5 W/kg

Wikg
—14.500

—{11.624

8.749

5.873

2.998

0.122
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Head 2600MHz

Date/Time: 2018/9/18

Electronics: DAE4 Sn1244

Medium: Head 2600MHz

Medium parameters used: f= 2600 MHz; 6 =2.013 S/m; er = 38.905; p = 1000
kg/m3

Ambient Temperature:22.5<C Liquid Temperature:22.5<C
Communication System: CW; Frequency: 2600 MHz; Duty Cycle: 1:1

Probe: ES3DV3 - SN3252ConvF(4.44, 4.44, 4.44)

System Head 26000MHz/Area Scan (6x9x1): Measurement grid: dx=10mm,
dy=10mm

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

System Head 26000MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 73.76 VV/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 34.4 W/kg

SAR(1 g) = 14.9 W/kg; SAR(10 g) = 6.45 W/Kkg

Maximum value of SAR (measured) = 16.9 W/kg

Wikg
—16.900

—13.531

10.162

6.793

3.423

0.054
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Body 2600MHz

Date/Time: 2018/9/18

Electronics: DAE4 Sn1244

Medium: Body 2600MHz

Medium parameters used: f= 2600 MHz; 6 = 2.138 S/m; er = 52.094; p = 1000
kg/m3

Ambient Temperature:22.5<C Liquid Temperature:22.5<C
Communication System: CW; Frequency: 2600 MHz; Duty Cycle: 1:1

Probe: ES3DV3 - SN3252ConvF(4.22, 4.22, 4.22);

System Body 26000MHz/Area Scan (6x9x1): Measurement grid: dx=10mm,
dy=10mm

Maximum value of SAR (measured) = 16.3 W/kg

System Body 26000MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 78.15 VV/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 32.0 W/kg

SAR(1 g) = 14.7 W/kg; SAR(10 g) = 6.49 W/kg

Maximum value of SAR (measured) = 16.9 W/kg

Wikg
—16.900

—{13.b37

10.174

6.811

3.448

0.084
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Head 750MHz

Date/Time: 2018/7/26

Electronics: DAE4 Sn1244

Medium parameters used: =750 MHz; 6 = 0.888 S/m; & = 43.156; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: CW 750MHz; Frequency: 750 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(6.25, 6.25, 6.25); Calibrated: 8/31/2017
System Validation/Area Scan (71x131x1):

Measurement grid: dx=10 mm, dy=10 mm

Maximum value of SAR  (Measurement) = 2.21 W/kg

System Validation/Zoom Scan (7x7x7) (7x7x7)/Cube 0:

Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 49.10 VV/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 2.90 W/kg

SAR(1 g) = 2.01 W/kg; SAR(10 g) = 1.37 W/kg

Maximum value of SAR  (measured) = 2.14 W/kg

Wikg
— 2.140

—{1.764

1.389

1.013

0.638

r
0.262
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Body 750MHz

Date/Time: 2018/7/26

Electronics: DAE4 Sn1244

Medium parameters used: f=750 MHz; 6 = 0.958 S/m; &, = 57.721; p = 1000 kg/m°
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: CW 750MHz; Frequency: 750 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(6.34, 6.34, 6.34); Calibrated: 8/31/2017
System Validation/Area Scan (71x131x1):

Measurement grid: dx=10 mm, dy=10 mm

Maximum value of SAR  (Measurement) = 2.23 W/kg

System Validation/Zoom Scan (7x7x7) (7x7x7)/Cube 0:

Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 48.75 VV/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 3.12 W/kg

SAR(1 g) = 2.14 W/kg; SAR(10 g) = 1.45 W/kg

Maximum value of SAR  (measured) = 2.31 W/kg

Wikg
—2.310

—1.902

1.495

1.087

0.680

r
0.272
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Head 835MHz

Date/Time: 2018/9/12

Electronics: DAE4 Sn1244

Medium parameters used: =835 MHz; 6 = 0.931 S/m; & = 42.584; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: CW 900MHz; Frequency: 835 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(6.36, 6.36, 6.36);

System Validation/Area Scan (61x131x1):

Measurement grid: dx=10 mm, dy=10 mm

Maximum value of SAR  (Measurement) = 2.50 W/kg

System Validation/Zoom Scan (7x7x7)/Cube 0:

Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 50.98 VV/m; Power Drift = 0.19 dB

Peak SAR (extrapolated) = 3.40 W/kg

SAR(1 g) = 2.35 W/kg; SAR(10 g) = 1.57 W/kg

Maximum value of SAR  (measured) = 2.54 W/kg

Wikg
— 2.540

— 2.085

1.630

1.176

0.721

r
0.266
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Body 835MHz

Date/Time: 2018/9/12

Electronics: DAE4 Sn1244

Medium parameters used: =835 MHz; 6 = 0.998 S/m; & = 56.705; p = 1000 kg/m3
Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: CW 835MHz; Frequency: 835 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(6.29, 6.29, 6.29);

System Validation/Area Scan (61x131x1):

Measurement grid: dx=10 mm, dy=10 mm

Maximum value of SAR  (Measurement) = 2.65 W/kg

System Validation/Zoom Scan (7x7x7)/Cube 0:

Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 50.91 VV/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 3.54 W/kg

SAR(1 g) = 2.47 W/kg; SAR(10 g) = 1.65 W/Kkg

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

Wikg
— 2.660

—2.184

1.708

1.233

0.757

r
0.281
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Head 1900MHz

Date/Time: 2018/9/12

Electronics: DAE4 Sn1244

Medium parameters used: f= 1900 MHz; 6 = 1.386 S/m; & = 41.45; p = 1000 kg/m3
Ambient Temperature:22.5C Liquid Temperature:22.5<C

Communication System: CW 1900MHz; Frequency: 1900 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(5.18, 5.18, 5.18);

System check Validation/Area Scan (61x61x1):

Measurement grid: dx=10 mm, dy=10 mm

Maximum value of SAR  (Measurement) = 11.3 W/kg

System check Validation/Zoom Scan (7x7x7) (7x7x7)/Cube 0:

Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 90.37 VV/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 19.1 W/kg

SAR(1 g) = 10.4 W/kg; SAR(10 g) = 5.48 W/kg

Maximum value of SAR  (measured) = 11.6 W/kg

Wikg
— 11.600

—9.322

7.044

4.765

2.487

0.209 [
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Body 1900MHz

Date/Time: 2018/9/12

Electronics: DAE4 Sn1244

Medium parameters used: f= 1900 MHz; 6 = 1.523 S/m; & = 54.861; p = 1000
kg/m?

Ambient Temperature:22.5<C Liquid Temperature:22.5<C

Communication System: CW 1900MHz; Frequency: 1900 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(4.77, 4.77, 4.77);

System check Validation/Area Scan (61x61x1):

Measurement grid: dx=10 mm, dy=10 mm

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

System check Validation/Zoom Scan (7x7x7) (7x7x7)/Cube 0:

Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 87.97 VV/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 18.6 W/kg

SAR(1 g) = 9.86 W/kg; SAR(10 g) = 5.07 W/kg

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

Wikg
— 11.100

—8.913

6.726

4.538

2.351

0.164 [
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ANNEX C. SAR Measurement Setup

C.1. Measurement Set-up
The DASY5 system for performing compliance tests is illustrated above graphically. This

system consists of the following items:

o

Mamsuaren Saner g DASYS

0
am v "
r iy F

robiot controser

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.
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® 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 — 6GHz(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 4 GHz) for ES3DV3 Picture7-2 Near-field Probe

+ 0.2 dB(30 MHz to 6 GHz) for EX3DV4

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 7-3 E-field Probe

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
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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=c2l
At

Where:
At = Exposure time (30 seconds),
C = Heat capacity of tissue (brain or muscle),

AT = Temperature increase due to RF exposure.

Ef .o
sar=IE@
Y2
Where:
o = Simulated tissue conductivity,

p = Tissue density (kg/m®).

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
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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
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C.4.2. Robot
The SPEAG DASY system uses the high precision robots (DASY5: RX90L) 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)

Picture C.5 DASY 5

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 1/O broad, which
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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 220%. 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 6 =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.
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<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.

Picture C.7: Device Holder Picture C.8: Laptop Extension Kit
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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.9: 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 _
Center Line Vertical
Center Line
wi2,
i . w2 w2
: Hou;ontal !t
oo e
orizonta
/ Line / .
A A Acoustic
. Output
Acoustie
Output B Bottom of 9 wme
Bottom of Handset -- B
/ Handset - -
1
-
Wwy/2 | w2
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.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, %,
‘e
&
L B,
}%"‘43 "’D i‘y\:& % D
o
ny Yoy

Picture D.4Test 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
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D.4. DUT Setup Photos

Picture D.3 DSY5 system Set-up

Note:

The photos of test sample and test positions show in additional document.
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ANNEX E. Equivalent Media Recipes

The liquid used for the frequency range of 800-3000 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

835 835 1900 1900 2450 2450
Frequency (MHz)
Head Body Head Body Head Body
Ingredients (% by weight)
Water 41.45 52.5 55.242 69.91 58.79 72.60
Sugar 56.0 45.0 \ \ \ \
Salt 1.45 1.4 0.306 0.13 0.06 0.18
Preventol 0.1 0.1 \ \ \ \
Cellulose 1.0 1.0 \ \ \ \
Glycol Monobutyl \ \ 44.452 29.96 41.15 27.22
Dielectric
€=41.5 €=55.2 €=40.0 €=53.3 €=39.2 €=52.7
Parameters
0=0.90 0=0.97 0=1.40 0=1.52 0=1.80 0=1.95
Target Value
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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 bevalidated with the SAR system(s) that operates with such

components.
Table F.1: System Validation Part 1
System Validation Frequency | Permittivit | Conductivity
Probe SN. Liguid name
No. date point y& o (S/m)
1 3252 Body 835MHz 2018-8-9 835 MHz 54.42 0.982
2 3252 Body 1800MHz 2018-8-14 1800 MHz 52.40 1.525
3 3252 Body 1900MHz 2018-8-14 1900 MHz 51.95 1.515
4 3252 Body 2450MHz 2018-8-16 2450 MHz 52.70 1.925
5 3252 Body 2600MHz 2018-9-18 2600MHz 52.09 2.138
6 3252 Body 750MHz 2018-7-26 750 MHz 57.721 0.958
7 3252 Body 835MHz 2018-9-12 835 MHz 56.705 0.998
8 3252 Body 1900MHz 2018-9-12 1900 MHz 54.861 1.523
9 3252 Head 835MHz 2018-8-14 835 MHz 42.18 0.909
10 3252 Head 1800MHz 2018-8-9 1800 MHz 38.98 1.368
11 3252 Head 1900MHz 2018-8-9 1900 MHz 38.79 1.440
12 3252 Head 2450MHz 2018-8-15 2450 MHz 38.44 1.809
13 3252 Head 2600MHz 2018-9-18 2600MHz 38.90 2.013
14 3252 Head 750MHz | 2018-7-26 750 MHz 43.156 0.888
15 3252 Head 835MHz 2018-9-12 835 MHz 42.584 0.931
16 3252 Head 1900MHz 2018-9-12 1900 MHz 41.450 1.386
Table F.2: System Validation Part 2
Sensitivity PASS PASS
cw
N Probe linearity PASS PASS
Probe Isotropy PASS PASS
MOD.type GMSK GMSK
Mod MOD.type OFDM OFDM
Validation Duty factor PASS PASS
PAR PASS PASS
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ANNEX G. Probe and DAE Calibration Certificate

Add: No 51 Xusyuan Rosd, Hasdlen Districe, Beljing, 100191, China
Tel +R6-1062304633.2218 Fax +B6-1062108633.2209
Fomail- cttl @chinatl com Hug Awww chinaul.on

CNAS LosT0

Client . ECIT Certificate No: 217-97266
Obyect DAE4 - SN: 1244
Caiibration Procedure(s) FF-2t "
Calibraton Procedure for the Data Acquisition Electronics
(DAEX)
Calibration date: December 04, 2017

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

|

All calibrations have been conducted in the closed laboratory faciity environment temperature(22¢43)T and
| humidity<70%,

Calibration Equipment used (MATE critical for cabration)

Primary Standards D# Cal Date(Calibrated by, Certificate No.) Scheduled Caiibration
|
Process Calibrator 753 = 1971018 27-Jun-17 (CTTL, No J17X05859) June-18
|
Name Function nature
Calibrated by. Yu Zongying SAR Test Engineer
I
Reviewed by Lin Hao SAR Test Engincer #{}: 4>
| Approved by Qi Disnyuan SAR Project Leader e
Issued. Dacember 05, 2017

muuumummmmummmmummwwudmum.

Certificate No: Z17-97266 Page | of 3
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CALIBRATION LABORATORY

Add: No.SI Xueyuan Road, Haidian District, Beijing. 100191, Chine

Tel: +86-10-62304633-2218 Fax; +86-10-62304633-2209

E-madl: cttl@chinattl.com Higp:/'www chinanl.cn
Glossary:
DAE data acquisition electronics
Connector angle information used in DASY system to align probe sensor X

to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

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

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

« The report provide only calibration results for DAE, it does not contain other
performance test results,

Certificase No: Z17-97266 Page 2 of 3
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Add: No.S1 Xueyuan Road, Haidian District, Beijing. 100191, China
Tel: +86-10-62304633-2218 Fax: 4 86-10.62304633.2219
E-madl: cttl@chinattl.com Hep'www. chinaetl.cn

DC Voltage Measurement
A/D - Convarter Resolution nominal
High Range 1LSB = 6.1V full range = -100...+300 mV
Low Range: LS8 = 61nV, full range = -1 +3mV
DASY measurement parameters: Auto Zero Time: 2 sac; Measurning time: 3 sec

Callbration Factors X l Y Z

' S—

1

High Range : 403.862 £ 0.15% (k=2) | 403.603 £ 0.15% (k=2) | 404.516 1 0.16% (k=2)

v

Low Range | 3.95366 1 0.7% (k=2) | 3.96972 £ 0.7% (k=2) | 3.97929 1 0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system 225°£1°

Centificate No: Z17-97266 Pageiof3
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CALIBRATION LABORATORY CALIBRATION
Add: No.$1 Xueywan Road, Haidisn District, Beijing. 100191, China @ v CNAS LOSTO
Tel: +86-10-62304633-2218 Fax: +86-10-623080633-2200
E-mail: ctti@chimattl.com Himpadwww.chinan).cn
Client ECIT Certificate No: Z17-97112
Object ES3DV3 - SN:3252
Calibration Procadure(s) FF-211-004-01

Calibration Procedures for Dosimetric E-field Probes
Cafibration date August 31, 2017

This calibration Certificate documents the traceability fo national standards, which realize the physical units of
measuraments{S|). 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 ciosed laboratory facilty: environment temperature(2zs3pc and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D# Cal Date|Ca¥brated by, Cerfificate No.) Scheduled Calibration
Power Meter NRP2 101919 27-Jun-17 (CTTL, No, J17X05857) Jun-18
Power sensor  NRP-Z91 | 101547 27-Jun-17 (CTTL, No.J17X05857) Jun-18
Power senscr NRP-Z91 | 101548 27-Jun-17 (CTTL, No.J17X05857) Jun-18
Reference10dBAttenuator | 18NSOW-10dB  13-Mar-16(CTTL No.J16X01547) Mar-18
Reference20dBAtienuator | 1BNSOW-20dB  13-Mar-18(CTTL. No J16X01548) Mar-18
Reference Probe EX3DV4 | SN 7433 26-Sep-16(SPEAG N0.EX3-7433_Sep16) Sep-17
DAE4 SN 548 13-Dec-18(SPEAG. No.DAE4-549_Dect6) Dec-17
Secondary Standards 10 # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
SignalGeneratorMG3700A | 6201052805  27-Jun-17 (CTTL, No.J17X05858) Jun-18
Network Analyzer ESO71C | MY46110673  13-Jan-17 (CTTL, No.J17X00285) Jan-18
Name Function

Calibrated by YuZongying ~  SARTestEngineer /,
b = e o - =<

Reviewed by. Lin Hao SAR Test Engineer

Approved by Qi Dianyuan SAR Project Leader

Issued: September 01, 2017
This calibration certificate shal not be reproduced except in full without written approval of the laboratory,

Certificate No: Z17-97112 Pagetof N
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L' In Colisboranion wah
CALIBRATION LABORATORY

Add: No 31 Xseyusn Road. Haidian Districs, Beijing, 100191, China

Tel: +86.10-62304633-2218 Fiax: +86-10-62104633.2204

Emall: cnd@chinant com i g
Glossary:
TSL tissue simulating liquid
NORMx.y.z sansitivity in free space
ConvF sensitivity in TSL / NORMx,y,z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
AB.CD modulation dependent linearization parameters

Polanzation @ @ rotation around probe axis

Polarization 8 & rotation around an axis that is 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 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 1o 6 GHz)",
July 2018

c) |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 Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

o NORMYX,y.2: Assessed for E-fiekd potarization 8=0 (fSS00MHz in TEM-cell; f> 1800MHz: waveguide).

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

E*-field uncertainty inside TSL (see below ConvF).

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

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

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

o Axyz Bxyz Cxyz VRx.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.

o ConvF and Boundary Effect Parameters: Assessed In flat phantom using E-field (or Temperature
Transfer Standard for fSB00MHz) and inside waveguide using analytical field distributions based on
power measurements for f >800MHz. The same setups are used for assessment of the parameters
appiied for boundary compensation (alpha, depth) of which typical uncartainty valued are given.
These parameters are used in DASY4 software to improve probe accuracy close to the boundary.
The sensitivity in TSL corresponds to NORMx.y,z* ConvF whereby the uncertainty corresponds to
that given for ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which
allows extending the validity from+50MHz tot 100MHz.

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

* Sensor Offset: The sensor offset cormesponds to the offset of virtual measurement canter from the
probe tip (on probe axis). No tolerance requirad

» Connector Angle: The angle is assessad using the Information gained by determining the NORMx
(no uncertainty required),

Certificate No: Z17-97112 Page 20f 11
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CALIBRATION LABORATORY

Add: No 31 Xseyusn Road. Haidian Districs, Beijing, 100191, China

Tel: +86.10-62304633-2218 Fiax: +86-10-62104633.2204

Emall: cnd@chinant com i g
Glossary:
TSL tissue simulating liquid
NORMx.y.z sansitivity in free space
ConvF sensitivity in TSL / NORMx,y,z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
AB.CD modulation dependent linearization parameters

Polanzation @ @ rotation around probe axis

Polarization 8 & rotation around an axis that is 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 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 1o 6 GHz)",
July 2018

c) |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 Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

o NORMYX,y.2: Assessed for E-fiekd potarization 8=0 (fSS00MHz in TEM-cell; f> 1800MHz: waveguide).

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

E*-field uncertainty inside TSL (see below ConvF).

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

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

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

o Axyz Bxyz Cxyz VRx.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.

o ConvF and Boundary Effect Parameters: Assessed In flat phantom using E-field (or Temperature
Transfer Standard for fSB00MHz) and inside waveguide using analytical field distributions based on
power measurements for f >800MHz. The same setups are used for assessment of the parameters
appiied for boundary compensation (alpha, depth) of which typical uncartainty valued are given.
These parameters are used in DASY4 software to improve probe accuracy close to the boundary.
The sensitivity in TSL corresponds to NORMx.y,z* ConvF whereby the uncertainty corresponds to
that given for ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which
allows extending the validity from+50MHz tot 100MHz.

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

* Sensor Offset: The sensor offset cormesponds to the offset of virtual measurement canter from the
probe tip (on probe axis). No tolerance requirad

» Connector Angle: The angle is assessad using the Information gained by determining the NORMx
(no uncertainty required),

Certificate No: Z17-97112 Page 20f 11
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Add: No.S1 Xeeyuss Rowd, Haldien District, Beijing, 100191, China
Tel: +86-10-62304633-2218 Froc +86- 106230463 3-2200
E«mail: end@chinmil com Hupowww chinatth cn

DASY/EASY — Parameters of Probe: ES3DV3 - SN: 3252

Basic Calibration Parameters

Sensor X | Sensor Y Sensor Z Unc (i@:i)
Norm{uV/(Vim))* 1.32 1.40 1.37 +10.0% =]
| DCP(mV)® o | 101.5 101.9 101.5

Modulation Calibration Parameters

WD Communication A ) c To VR 'Unc® ]
System Name dB dBypV dB mv | (k=2)
0 cw X |00 |00 1.0 000 |2784 |:25% ‘
Y 0.0 0.0 1.0 = 287.4
z 00 |00 1.0 2848

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, ¥, Z do not affect the E*-field uncertainty inside TSL {see Page 5 and Page 6)
¥ Numerical linearization parameter: uncertainty not required.

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

Certificate No: Z17-97112 Page 4 of 11
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" In Collaboration with
CALIBRATION LABORATORY
Add: NoS$1 Xeeyuns Road, Flaidian District, Bedjing, 100191, Ching

Fell +36-10-62304633.2218 Fux: +86-10-62304633-2209
E-mail: ctthi@chinmtl com Hitp v chinanl.co

DASY/EASY - Parameters of Probe: ES3DV3 - SN: 3252

Calibration Parameter Determined in Head Tissue Simulating Media

[ (c]

f fpanzc | R",’"';y, c”‘:m" ConvF X | ConvF Y | ConvF Z | Alpha® m ::_”:';
750 419 0.89 625 | 625 | 625 | 050 | 125 | +12.1%
835 415 0.80 619 | 619 | 619 | 032 | 166 | +121%
900 415 | o097 616 | 616 | 616 | 036 | 162 | +121%
1750 40.1 1.37 530 | 530 | 530 | 042 | 162 | +121%
1900 40.0 1.40 5.11 5.11 511 | 073 | 118 | +12.1%
2000 40.0 1.40 497 | 497 | 497 | 076 | 119 | £12.1% |

| 2300 395 1.67 490 | 490 490 | 080 | 110 |£121%
2450 2 | 180 475 | 475 | 475 | 080 | 110 | +12.1%
2600 39.0 1.96 444 | 444 | 444 | 090 | 115 | +12.1%

“ Frequency validity abave 300 MHz of +100MHz only applies for DASY v4.4 and higher (Page 2), else & is restricted to
$50MHz. The uncertainty is the RES of ConvF uncertainty at calibration frequency and the uncertainty for the indicated
frequency band. Frequency validity below 300 MMz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessments al 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 paramaters (¢ and o) can be relaxed to £10% if liquid compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (e and o) is
restricted to £5%. The uncertainty is the RSS of the ConvF uncartanty for indicated target tissue parameters

“ Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than + 1% for frequencies below 3 GHz and below + 2% for the frequencies
between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary.

Certificate No: Z17-97112 Page Sof 11
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" In Collaboration with
CALIGRATION LABORATORY
Add: No.51 Xueyuan Rood, Hmdian Districr, Beijing, 100591, China

Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2209
Eamail: ol chimanl com Hepovwww chinatilca

DASY/EASY — Parameters of Probe: ES3DV3 - SN: 3252

Calibration Parameter Determined in Body Tissue Simulating Media

{ G
[ fn° | R"'“";y, c“':;::’)"," ConvF X (:o:wFY ConvF Z | Alpha® m ::2:
750 555 0.96 B34 634 | 634 | 060 | 120 | £121%
850 552 0.99 614 614 514 | 038 | 163 | £121%
900 55.0 1.05 6.06 806 | 606 | 046 | 149 | +121%
1750 534 1.49 4.95 495 | 495 | 049 | 152 | +12.1%
1900 533 1562 460 | 460 | 4690 | 067 | 133 | +121%
2000 533 152 480 | 489 | 489 | 069 | 125 | +121%
2300 529 181 4.58 458 458 | 057 | 165 |+12.1%
2450 527 195 442 | 442 442 | 068 | 142 | £12.1% |
2600 525 216 422 | 422 422 | 056 | 166 | +12.1%

© Frequency vasdity above 300 MHz of +100MHz caly applies for DASY wé.4 and higher (Page 2), else 2 is restricted to
+50MHz. The uncertainty is the RSS of ConvF uncartainty at calibraticn frequency and the uncertainty for the indicated
frequency band. Frequency validity below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128,
150 and 220 MHz respectively. Above 5 GHz frequency validty can be axtended to + 110 MHz.

" At frequency below 3 GHz, the validity of tissue paramelers (¢ and o) can be relaxed 1o £10% # liguid compensation
formuta is applied to measured SAR values. Al frequencies above 3 GHz, the validity of tissue parameters (£ and o) is
restricted to £5%. The uncertamty is the RSS of the ConvF uncertainty for indicated target tissue paramaeters

“ Alpha/Depth are determined during caliteation. SPEAG wamants that the remaining deviation due to the boundary
effect after compensation is always less than = 15 for frequencies below 3 GHz and below + 2% for the fraquencies
between 3-6 GHz at any distance larger than half the probe tip dameter from the boundary.

Certificate No: Z17-97112 Page o of 11
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CALIBRATION LABORATORY
Add: No.51 Xueyuss Road, Haidien District, Beijimg. 100191, China
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £7.4% (k=2)
Certificate No: Z17-97112 Page 7 of 11
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CALIBRATION LABORATORY
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Receiving Pattern (®), 8=0°

=600 MHz, TEM f=1800 MHz, R22
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199 108 = 2 = 00 "
- Rowtl :
Lo - 100MMz - GOOMM2 *  1800MHz +  2500MHz!
Uncertainty of Axial Isotropy Assessment: £1.2% (k=2)
Cortificate No: 21797112 Pagesof 11
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Add No ST Xuoyuan Road, Haidian District, Bewjing, 100191, China

Eait cpiiom . Ittt
Dynamic Range f(SARcaq)
(TEM cell, f = 900 MHz)
10" 4

$oocensdesy

Input Signal[uV]
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|_-~®-notcompensasted & compensated
Uncertainty of Linearity Assessment: £0.9% (k=2)
Certificate No: Z17-97112 Page 9of 11
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CALIBRATION LABORATORY
Add: No.51 Xuzyuan Road, Haidian District, Beijing. 10019}, China
lel +86-10-62304633-2218 Fax: +86.10:62 32209

E-mail: ceti@chmatti.com Himp wwew.chinatt] cn
Conversion Factor Assessment

f=835 MHz, WGLS R9(H_convF) f=1750 MHz, WGLS R22(H_convF)
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Deviation from Isotropy in Liquid
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Uncertainty of Spherical Isotropy Assessment: £3.2% (K=2)
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DASY/EASY - Parameters of Probe: ES3DV3 -

Other Probe Parameters

SN: 3252

i Sensor Arrangement Triangular

| Connector Angle (°) 130.2
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode - disable
WProbo Overall Length 337mm
Probe Body Diameter 10mm
Tip Length 10m:
Tip Diameter 4mm
Probe Tip to Sensor X Calibration Point 2mm
>Probo Tip to Sensor Y Calibration Point - 2mm
;obe Tip to Sensor Z Calibration Point 2mm

| Recommended Measurement Distance from Surface o 3mm
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Certificate No:  218-60343

Calibration Procedure(s)

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

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101919 20-Jun-18 (CTTL, No.J18X05032) Jun-19
Power sensor NRP-Z91 | 101547 20-Jun-18 (CTTL, No.J18X05032) Jun-19
Power sensor NRP-Z91 | 101548 20-Jun-18 (CTTL, No.J18X05032) Jun-18
Reference10dBAttenuator | 18N50W-10dB  09-Feb-18(CTTL, No.J18X01133) Feb-20
Reference20dBAttenuator | 18NS0W-20dB  09-Feb-18(CTTL, No.J18X01132) Feb-20
Reference Probe EX3DV4 | SN 3846 25-Jan-18(SPEAG No,EX3-3846_Jan18) Jan-19
DAE4 SNT777 15-Dec-17(SPEAG No.DAE4-777_Dec17) Dec -18
Secondary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
SignalGeneratorMG3700A | 6201052605  21-Jun-18 (CTTL, No.J18X05033) Jun-19
Network Analyzer ES071C MY46110673  14-Jan-18 (CTTL, No.J18X00561) Jan -18
Name Function 3
ol QiDanysn  SARPojectleader e

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
NORMXx,y,z sensitivity in free space
ConvF sensitivity in TSL / NORMx,y,z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
AB,C.D modulation dependent linearization parameters

Polarization ® @ rotation around probe axis

Polarization 8 6 rotation around an axis that is in the plane normal to probe axis (at measurement center), i

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

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

Methods Applied and Interpretation of Parameters:

e NORMAx,y,z: Assessed for E-field polarization =0 (f<900MHz in TEM-cell; f>1800MHz: waveguide).

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

E? -field uncertainty inside TSL (see below ConvF).

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

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

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

o AxY,z Bxy,z CxyzVRxyzAB,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.

e 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 >800MHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given.
These parameters are used in DASY4 software to improve probe accuracy close to the boundary.
The sensitivity in TSL corresponds to NORMx,y,z* ConvF whereby the uncertainty corresponds to
that given for ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which
allows extending the validity from+50MHz to+100MHz.

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

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

e Connector Angle: The angle is assessed using the information gained by determining the NORMx
(no uncertainty required).
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Probe ES3DV3

SN: 3252

Calibrated: September 04, 2018
Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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DASY/EASY - Parameters of Probe: ES3DV3 - SN: 3252
Basic Calibration Parameters
Sensor X Sensor Y Sensor Z Unc (k=2)
Norm(pV/(Vim)?)A 1.29 1.35 1.33 +10.0%
DCP(mV)? 102.7 105.4 103.6
Modulation Calibration Parameters
uiD Communication A B c D VR UncE
System Name dB dBVuV dB mV (k=2)
0 cw X 0.0 0.0 1.0 0.00 268.8 | +2.5%
Y 0.0 0.0 1.0 276.1
z 0.0 0.0 1.0 278.3

The reported uncertainty of measurement is stated as the standard

Corresponds to a coverage probability of approximately 95%.

Measurement multiplied by the coverage factor k=2, which for a normal distribution

uncertainty of

A The uncertainties of Norm X, Y, Z do not affect the E%-field uncertainty inside TSL (see Page 5 and Page 6).

B Numerical linearization parameter: uncertainty not required.

E Uncertainly is determined using the max. deviation from linear response applying rectangular distribution

and is expressed for the square of the field value.
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DASY/EASY — Parameters of Probe: ES3DV3 - SN: 3252

Calibration Parameter Determined in Head Tissue Simulating Media

: — 3
f [MHz]¢ P::“;‘i':;w c°"‘:;;:‘)":y ConvF X | ConvF Y | ConvF Z | Alpha® D(:’:; ::(:C;)
750 41.9 0.89 6.51 6.51 651 | 040 | 142 | +12.1%
835 415 0.90 6.36 6.36 636 | 040 | 156 | +121%
900 415 0.97 6.31 6.31 631 | 045 | 148 | +12.1%
1750 40.1 1.37 5.39 5.39 539 | 061 | 128 | +12.1%
1900 40.0 1.40 5.18 518 518 | 067 | 126 | +12.1%
2000 40.0 1.40 517 517 517 | 071 | 120 | +12.1%
2300 395 167 492 492 492 | 090 | 114 | £12.1%
2450 39.2 1.80 474 474 474 | 090 | 115 | +12.1%
2600 39.0 1.96 4.46 4.46 446 | 072 | 137 | +121%

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

F At frequency below 3 GHz, the validity of tissue parameters (€ and o) can be relaxed to +10% if liquid compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (€ and 0) is
restricted to +5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

G Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than + 1% for frequencies below 3 GHz and below + 2% for the frequencies
between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary.
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DASY/EASY - Parameters of Probe: ES3DV3 - SN: 3252

Calibration Parameter Determined in Body Tissue Simulating Media

- — 5
f [MHz]° Pe':l:l:tlttil\‘lli:yF C°"':;I°::‘)":y ConvE X | ConvF Y | ConvF Z | Alpha® D(::’:) (L:(Zczt)
750 55.5 0.96 6.53 6.53 653 | 040 | 150 | +12.1%
835 552 0.97 6.34 6.34 634 | 042 | 158 | +121%
900 55.0 1.05 6.29 6.29 629 | 047 | 151 | +121%
1750 53.4 1.49 4.99 4.99 499 | 065 | 128 | +121%
1900 533 1.52 477 477 477 | 075 | 123 | +12.1%
2000 533 152 4.95 4.95 495 | 067 | 128 | £12.1%
2300 529 1.81 463 463 463 | 090 | 115 | +12.1%
2450 52.7 1.95 4.41 4.41 441 | 090 | 117 | £12.1%
2600 525 2.16 419 419 419 | 090 | 115 | +12.1%

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

F At frequency below 3 GHz, the validity of tissue parameters (¢ and 0) can be relaxed to +10% if liquid compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (€ and o) is
restricted to +5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

G Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than + 1% for frequencies below 3 GHz and below + 2% for the frequencies
between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary.
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

Frequency response (normalized)

i ; i
1500 2000 2500 3000

Eed f [MHz] g

TEM R22

Uncertainty of Frequency Response of E-field: +7.4% (k=2)
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Receiving Pattern (®), 6=0°

f=600 MHz, TEM f=1800 MHz, R22

Error{dB]

0 50 00 150

Roll[*]

[F=—100MHz —+—600MHz —+— 1800MHz —+— 2500MHz]
Uncertainty of Axial Isotropy Assessment: +1.2% (k=2)
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Dynamic Range f(SARheaqd)
(TEM cell, f =900 MHz)
10° 4 L =, .

Input Signal[uV]

107 10" 10° 10

SAR[mW/cm’]
= not compensated —@— comp d

10* 10" 10° 10°
SAR[mMW/cm’]
[ FsTnot compensated —e— compensated |
Uncertainty of Linearity Assessment: +0.9% (k=2)
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Conversion Factor Assessment

f=750 MHz, WGLS R9(H_convF) f=1750 MHz, WGLS R22(H_convF)
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Uncertainty of Spherical Isotropy Assessment: +3.2% (K=2)
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DASY/EASY - Parameters of Probe:

Other Probe Parameters

ES3DV3 - SN: 3252

Sensor Arrangement Triangular
Connector Angle (°) 131.6
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disable
Probe Overall Length 337mm
Probe Body Diameter 10mm
Tip Length 10mm
Tip Diameter 4mm
Probe Tip to Sensor X Calibration Point 2mm
Probe Tip to Sensor Y Calibration Point 2mm
Probe Tip to Sensor Z Calibration Point 2mm
Recommended Measurement Distance from Surface 3mm
Certificate No: Z18-60343 Page 11 of 11
East China Institute of Telecommunications Page Number : 149 of 216

TEL: +86 21 63843300FAX:+86 21 63843301

Report Issued Date : October 12, 2018



L
cIT SAR Test Report Reported No.: 118D00141-SAR01
Calibration Laboratory of S, e hwelzerischer Kalibrierdienst
Schmid & Partner SN fo 2 :nmwmcmwm
Enai ina AG L X Servizio svizzero di a
zm':?ﬁfm?&mzm Switzerland ’/f—rﬁ\\\‘ g/ mmm‘

Accradited by the Swiss Accrecitaton Senvice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditstion Service is one of the signatories to the EA

Multilateral Agreement for the recognition of calibration certificates

cient  TMC-SH (Auden) Cetificate No: D750V3-1144_Aug15
CALIBRATION CERTIFICATE
Ofoct D750V3 - SN: 1144
Calbvaticn procecursis) QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz

August 03, 2015

| This calibration certificate documeonts the tmceabilty to national standards, which roalize the physical unfts of measisements (SI)

The measurements and s uncestantas wilh confidencs probabiiity are givan on the folowing pages and are part of tha certificate
Al calibrations have beean conducted in the closed laborasory faciity. erdronmant tempearature {22 + 3)°C and humsdity < 70%
Calbraton Equipment used (MATE crcal for caibration)
Primary Standards D Cal Date (Corticate No.) Scheduled Caibration
Power mater EPM-442A GB37480704 07-Dct-14 (No. 217-02020) Oct-15
Power sensor HP B481A US37292763 07-0Oct-14 (No. 217-02020) Ozi15
Pawer sersor HP B4S1A MY410e2317 07-Oct-14 (No. 217-02021) Oct-15
Referanca 20 dB Alenuator SN; 5058 (20K) 01-Apr15 (No. 21702131) Mar16
Type-N mismatch combination SN: 5047.2 / 06327 01-Ape-15 (No. 217-02134) Mar-16
Raterenca Probe ES30V3 SN: 3205 30-Dac-14 {No, ES3-3205_Dect4) Doc-15
DAE4 SN: 601 16-Aug-14 {No. DAEA-601_Aug14) Aug-15
5 dary S D Chack Date (in houss) . Scheduled Check A
AF genarator RES SMT-06 100006 04-Aug-99 (in house chack Oct-13} In house check: Oc1-16
Netwark Analyzer HP 8753E LIS373905088 S4206 18-0ct-01 (in housa chack Oct-14) 10 house cheok: Oct-15
Name Function Signature
Caltrated by Michaed Webear Laboratoey Tochnician ”
Neb>~
2
Approved by Katja Pokovic Tochrical Managar W
’:0_446 *C/ .’-;’("5- e
= ”~
Iasued: August 5, 2015
This calibeation cedtiticate snall not be reprocuced axcept n full without wiilten approval of the ESboratory

Cartificate No: D750V3-1144_Aug15
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Accraditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories fo the EA
Multilataral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",

February 2005

¢) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30

MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
« 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.
* Aptenna 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

paralle! to the body axis.

* Feed Point Impedance and Retum 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 1o the feed point, The Retumn Loss ensures low
reflected power. No uncertainty required.

e Electrical Delay: One-way delay between the SMA connector and the antenna feed point.

No uncertainty required,

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

connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the

nominal SAR result.

probability of approximately 95%.

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

Centdicate No: D750V3-1144_Aug15

Page 208

East China Institute of Telecommunications
TEL: +86 21 63843300FAX:+86 21 63843301

Page Number : 151 of 216
Report Issued Date : October 12, 2018



B

cIT SAR Test Report Reported No.: 118D00141-SAR01

Measurement Conditions

DASY systom configuration, &s far as not given on page 1.

DASY Version DASYS vs288

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 750 MHz = 1 MHz
Head TSL parameters

The following parameters and calculations were appad
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 419 0.89 mho/m

Measured Head TSL parameters (220202)°C 421+6% 0.91 mho/m + 6 %

Head TSL temperature change during test <05°C - —
SAR resuit with Head TSL

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

SAR measured 250 mW input power 2.05 Wikg

SAR for nominal Head TSL parameters normalized 1o 1W 8,07 Wikg = 17.0 % (k=2)

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

SAR measured 250 mW input power 1.34 Wikg

SAR for nominal Head TSL parameters normalized fo 1W 5.29 Wikg £ 16.5 % (k=2)
Body TSL parameters

The lollowing parameters and calculations were applied

Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 555 0.86 mha/m
Measured Body TSL parameters (22.0+02)°C 56.3+6% 1.00 mhovm 2 6 %
Body TSL temperature change during test <05°C -
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 221 Wkg
SAR for nominal Body TSL parameters normalized to 1W B.60 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 1.46 Wkp
SAR tor nomingl Body TSL parameters nommalized to 1W 571 Wikg = 16.5 % (k=2)
Cemdicate No: D750V3-1144_Aug15s Page3ol8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

impedance, transformed to feed point 5440-1510
Retun Loss -270d8

Antenna Parameters with Body TSL

Impedance, transformed 1o feed point 4990-33 0
Retumn Loss -29.5d8

General Antenna Parameters and Design

[Etec!ncel Deday (one diraction) l 1.032 ns

After long term use with 100W radiated power, only a shght warming of the dipole neas the feedpaint can be measured

The dipole is made of standard sermingid coaxial cable. The canter conductor of the feeding ine &5 direclly connected 10 the
second arm of the dipole. The antenna is therefore shon-Circuited for DC-gignals. On some of the dipoles, small end caps
are added 10 the dipole arms in order to improve matching when loaded according to the position as axplained in the
*Measurement Conditions” paragragh. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

No excessive force must be applied 10 the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged

Additional EUT Data

Manufactured by SPEAG
Manutacturad on January 28, 2015
Certficate Na: D750V3-1144_Aug15 Page 4 of 8
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DASYS5 Validation Report for Head TSL

Date: 03.08.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1144

Communication System: UID 0 - CW; Frequency: 750 MHz

Medium parameters used: =750 MHz: 6 = 0.91 S/m; £, =42.1; p= 1000 kg]mz
Phantom section: Flat Section

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

DASYS2 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(6.44, 6.44, 6.44); Calibrated: 30.12.2014;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001

« DASYS5252.8.8(1222); SEMCAD X 14.6.10¢7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=Smm, dz=5mm

Reference Value = 52.93 V/m; Power Drift=0.01 dB

Peak SAR (extrapolated) = 3.05 Wikg

SAR(1 g) = 2.05 W/kg: SAR(10 g) = 1.34 W/kg

Maximum value of SAR (measured) = 2.40 Wikg

-2.00
-4.00
-6.00

-8.00

10,00

0 dB = 2.40 W/kg = 3,80 dBW/kg

Certificate No. D750V3-1144_Aug15 PagaSof8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 03.08.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D7S0V3 - SN: 1144

Communication System: UID 0 - CW; Frequency: 750 MHz
Medium parameters used: =750 MHz: o = 1 S/m: & = 56.3; p= 100X kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEEAEC/ANSI C63.19-2011)
DASYS52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF{6.21, 6,21, 6,.21); Calibrated: 30.12.2014;
« Sensor-Surface; 3Imm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601: Calibrated: 18.08.2014
« Phantom: Flat Phantom 4,9L; Type: QDOIPAYAA; Senal: 1001

o DASYS5252.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=Smm, dy=5mm, dz=5mm

Reference Value = 52.55 Vim; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3.22 W/kg

SAR(1 g) = 2.21 W/kg: SAR(10 g) = 1.46 W/kg

Maximum value of SAR (measured) = 2.57 W/kg

dB8
0

-2.40
-4.80
-1.20
-9.60

-12.00

0dB =257 Wikg = 4.10 dBW/kg

Certficate No: D750V3-1144_Augts Page 7 ol8
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SAR Test Report

Reported No.: 118D00141-SAR0O1

Impedance Measurement Plot for Body TSL
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D730V3,Serial No.1144Extended Dipole Calibrations

Per IEEE Std 1528-2013,the dipole should have a return loss better than -20dB at the
test frequency to reduce uncertainty in the power measurement.

Per KDB 865664 DO01,if dipoles are verified in return loss(<-20dB,within 20% of prior
calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is
not necessary and the calibration interval can be extended.

Justification of the extended calibration

D750V3 Serial No.1144

750 Head
Real Imaginary
Date of Return-Loss | Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) Impedance (ohm)
(ohm) (ohm)

08.03.2015 -27.036 -- 54.412 - -1.455 --
08.02.2016 -25.01 7.49 55.936 1.524 0.386 1.841
D750V3 Serial No.1144
750 Body

Real Imaginary
Date of Return-Loss | Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) Impedance (ohm)
(ohm) (ohm)
08.03.2015 -29.522 - 49.885 - -3.338 -
08.02.2016 -29.116 1.38 49.671 0.214 -3.456 0.118

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm
of prior calibration. Therefore the verification result should support extended calibration.

East China Institute of Telecommunications Page Number : 158 of 216
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Dipole Verification Data D750V3 Serial No.1144
750MHz-Head

Trl 511 Log Mag 10. 00de, Ref 0. 000de TFL oell
0.0 1 750, 00000 mHz -25.013 dB

LI ML

50,00 L - - -
P 511 smith (R+jx) Scale 1.0000 [F1 Del]
*1 750.00000 MHz §3.934 0 385.97 mn AL, 9Q&-pH .

750MHz — Body

Trl 511 LDg Mag 10.0008/ Ret 0O.00008 [F1)
.00 90, o000 Mz —29.166 08

40,00

20,00

-50.00 &
PR 511 smith (R+jx) Scale 1.000u [F1 Del]
*1 750.00000 MHZ 49,671 Q -3.4562 @ 61,399 pF" .

=]
-
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Reported No.: 118D00141-SAR0O1

D730V3,Serial No.1144Extended Dipole Calibrations

Per IEEE Std 1528-2013,the dipole should have a return loss better than -20dB at the
test frequency to reduce uncertainty in the power measurement.
Per KDB 865664 DO01,if dipoles are verified in return loss(<-20dB,within 20% of prior

calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is

not necessary and the calibration interval can be extended.

Justification of the extended calibration

D750V3 Serial No.1144

750 Head
Real Imaginary
Date of Return-Loss | Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) Impedance (ohm)
(ohm) (ohm)
08.03.2015 -27.036 - 54.412 -- -1.455 --
08.02.2016 -25.01 7.49 55.936 1.524 0.386 1.841
08.02.2017 -25.662 2.61 55.125 0.811 -1.936 2.322
D750V3 Serial No.1144
750 Body
Real Imaginary
Date of Return-Loss | Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) Impedance (ohm)
(ohm) (ohm)
08.03.2015 -29.522 - 49.885 - -3.338 -
08.02.2016 -29.116 1.38 49.671 0.214 -3.456 0.118
08.02.2017 -30.474 4.66 49.189 0.482 -2.859 0.597

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm

of prior calibration. Therefore the verification result should support extended calibration.

East China Institute of Telecommunications
TEL: +86 21 63843300FAX:+86 21 63843301
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Dipole Verification Data D750V3 Serial No.1144
750MHz-Head

WHE =11 Smith (R+]+) scale L,000U [F1 o0=T1]

=1 750.00000 ®MHz 55.125 0 -1.9360 O iﬂg.f_l_]_.,-pf' o T
F , L

ra ‘\.

4 '

i N
j
f \
|

1

I Er/ﬂ_\\ -]
[ |
1 /
l'. '

Tr2 511 Lag Mag 10. 00d8S ref 9. 000de [F1]
50. 00

[*1 7350.00000 MHz =25, 662 dB
40.00 §
O

750MHz — Body

WA =1L salth (Re]=) scale 1.000u [FL D&l]
s1 TS0, 00000 MHZ 49,189 0 -2,8388 0 74,230 pF

Tr? Sl Log Mag 10.00dB/ Ref 0.000de [F1]

-0 70, 00000 WAz J30.474 d8
40. 00

30, 00
20. 00
10.00
o, 000 K

T

=10. 09
-20. 00
-%0. 00

40, 00

-50, 00 e,

istatwoMe 0 000000 wewmee W00 000 000 0 0 0 0 swocomw @
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SAR Test Report

Reported No.: 118D00141-SAR01

it
- a u\“l" I,
*  InColsboration with & ',
7,85 P e ag S &/ :
CALIBRATION LABORATORY s .
Z, 3
Add: No.S1 Xoeyuan Road, Hidian District, Beijing, 100191, Chis *,,/r\\\>-‘ CALIBRA
Tek -I:-IOMJNOJJ-NN R :':am«anm - '7-"} No. m"v%"
F-masl: ml@\thh‘mlam Hupo/wwwehinatil cn
Client ECIT Certificate No:  Z15-97165
Object DB35V2 - SN, 4d112
Calibration Procedure(s) FD-211-2-003-01
Caiibration Procedures for dipole validation kits
Calibration date: October 22, 2015

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

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D# Cal Date(Calibrated by, Certificate No) _ Scheduled Calibration
Power Meter  NRP2 101919 01-Jul-15 (CTTL. No.J15X04258) Jun-16
Power sensor NRP-281 | 101547 01-Jul-18 (CTTL. No.J15X04258) Jun-16
Reference Probe EX3DV4 | SN 3617 26-Aug-15(SPEAG N0 EX3-3617_Aug15) Aug -16
DAEA4 SN 777 26-Aug-15(SPEAG No.DAE4-777_Aug15) Aug -16
Secondary Standards D # Cal Date(Calitvated by, Certificate No.)  Scheduled Callbration
Signal Generator E4438C | MY40071430  02-Feb-15 (CTTL, No J15X00729) Feb-16
Network Analyzer ES071C | MY46110873  03-Feb-15 (CTTL, No.J15X00728) Feb-16

Name Function Signature

Callbrated by. Zheo Jing SAR Test Engineer 47

Reviewed by: Qi Dianyuan SAR Project Leader M’

Appmved by Lu Bingsong Deputy Director of the laboratory d@';‘(fz

Issued: October
Thhcdbtmoorﬁfueshallnolbonproducodmemmmmmtmnwmdwelabom.

, 2015

Certificate No: Z15-97165
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Add: No.51 Xoeyunn Road, Haldien Districe, Besfing, 100191, Ching
Tel: +86-10-6230M633-2079 Fax: +86-10-62304633-2504
Eqmail: cotl@chinant com Hitpe//wwwechinanthcn

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62208-1, “Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used In close proximity to the ear (frequency range of 300MHz to 3GHz)", February
2005

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

Additional Documentation:
d) 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
paraliel to the body axis.

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

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

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

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

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

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

Certificate No: Z15-97165 Page 2 of 8
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. In Collaboranon with

TTL S —

Add: No.51 Xoeyum Road, Haldian District, Beiging, 100191, China
Tel: +86-10-62304633-2079 Fax +86-10-6230M633-2504
E«mail: cotd@xhinant com Hitp:'www.chinattl cn

Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS2

Extrapolation Advanced Exirapolaton
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL
Zoom Scan Resolution
Frequency

52881222

with Spacer

15 mm

dx, dy, dz = 5 mm
835 MiHz £ 1 MH2

Head TSL |

The and calculations were applied

Temperature

Permittivity
415
42216%

Conductivity
20°C 0.90 mhaoim
(220£02)°C 081 mho/m £ 6 %

<1.0°C —— e

Nominal Head TSL parameters
Measured Head TSL parameters

Head TSL temperature change during test
SAR result with Head TSL

SAR averaged over 1 em’ (1 g) of Head TSL
SAR measured

SAR for nominal Head TSL parameters

Condition
250 mW input power
normalized to 1W

231mWig
9.22 mW ig £ 20.8 % (k»2)

SAR averaged over 10 ¢ni” (10 g) of Head TSL
SAR measured
SAR for nominal Head TSL parameters

250 mW Input power
normalized to 1W

151 mW/ig
.03 mW /g £ 20.4 % (k=2)

Body TSL parameters
The following paramesers and calculations were applied.
Temperature

Conductivity
220°'C 552 0.97 mhaim
{220202)°C 55126% 088 mham+6%

<10°C e —

Nominal Body TSL parameters
Measured Body TSL parameters

Body TSL temperature change during test
SAR result with Body TSL
SAR averaged over 1 cm’ {1 g) of Body TSL

SAR measured

250 mW input power

237mW g

SAR for neminal Body TSL parameters

narmalized to 1W

9.57 mW /g £ 20.8 % (k=2)

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

Condition

SAR measured

250 mW input power

156 mW /g

normalized 1o 1W

SAR for nominal Body TSL paramaters 6.29mW /g £ 20.4 % (k»2)

Certificate No: 215-97165 Page 3of 8
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Appendix

Antenna Parameters with Head TSL

Impedance. transformed to feed point 4910- 420)0
Return Loss - 27.348

Antenna Parameters with Body TSL

Impedance, transformed to feed point ] 46.20- 4790
Retumn Loss ~23.9d8

General Antenna Parameters and Design

[Elecmw Delay (one direction) 1.502 ns |

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added 1o the dipole arms in order to improve matching when loaded
according fo the position as explained in the "Measurement Conditions™ paragraph. The SAR data are not
affected by this change The overall dipole length is still according to the Standard

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

Additional EUT Data

Manufactured by SPEAG
Certificate No: Z15-97165 Paged of &
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» In Colisboration with

TTL 2 —

Add: No.S1 Xueyuss Romd, Hmdian District, Beijing, 100191, China

Fel: +86-10-62304633-2079 Faoc +86-10-62304633-2504
E-mail: ¢ndiéchinatl com Hatpi/wwew chinattl.on
DASYS Validation Report for Head TSL Date: 10.22.2015

Test Luboratory: CTTL, Beijing. China

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d112
Communication System: UID 0, CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: f= 835 MHz: o = 0.907 S/m; &, = 42.15; p = 1000 kg/m’
Phantom section: Center Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

o Probe: EX3DV4 - SN3617; ConvF(9.56, 9.56, 9.56): Calibrated: 8/26/2015:

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

¢ Electronics: DAE4 Sn777; Calibrated: 8/26/2015

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

e Measurement SW: DASYS52, Version 52.8 (8); SEMCAD X Version 14.6.10(7331)

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

Reference Value = 38.15 V/im; Power Drift =-0.02 dB

Peak SAR (extrapolated) = 3.46 Wikg

SAR(I g) = 2.31 Wikg; SAR(10 g) = L.51 Wikg

Maximum value of SAR (measured) = 2.93 Wikg

d8
0

212

-4.23

6.35

-8.46

-10.58

0dB =293 W/kg =4.67 dBW/kg

Certificate No: Z15-97165 Page 5of 8
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C. in Collaboration with
Tn CALIBRATION LABORATORY
Add: No.51 Xueyuan Road, Haidian District, Beljing, 100191, China

Tek «86-10-62304633-2079 Fax: +86-10-62304633-2504
Eemall: ettlGixchinattl com Hup Awww chinatt cn

Impedance Measurement Plot for Head TSL

Tr1 =21 Log Mag 10,0008/ mef C.005an [F1)
Y008 Y 5005 Wi <37, 350 o8
40.00 |

|
30.00 |
30.0Q

10.%0

-40. 08 l(
5o, e .VV—A‘L
PR 511 wwith (eei) Scale 1.000u [F1 DaY)

1L Bi5.00000 M= 40,308 0 -4, 2UF O 43, I63-pr
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T7TL L0 —

Add: No.S1 Xueywan Road, Huidian Districy, Beljing, 100191, China

led: +86- 10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: culi@chimart] com Hitp.'www.chanatt] co
DASYS Validation Report for Body TSL Date: 10.22.2015

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d112
Communication System: UID 0, CW; Frequency: 835 MHz:Duty Cycle: 1:1
Medium parameters used: £= 835 MHz; o = 0.958 S/m; ¢, = 55.11; p= 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:

« Probe: EX3DV4 - SN3617; ConvF(9.71,9.71, 9.71); Calibrated: 8/26/2015:

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

« Electronics: DAE4 Sn777; Calibrated: 82672015

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

o Measurement SW: DASYS2, Version 52.8 (8); SEMCAD X Version 14.6.10(7331)

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

Reference Value = 56.68 Vim; Power Drift = 0.0] dB

Peak SAR (extrapolated) = 3.51 W/kg

SAR(1 g) = 2.37 Wikg: SAR(10 g) = 1.56 W/kg

Maximum value of SAR (measured) = 2.99 W/kg

dB [
0

-2.07
-4.14
-6.22

-8.29

-10.36

0dB =299 W/kg = 4,76 dBW/kg
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Impedance Measurement Plot for Body TSL

Tri St Log Mag 10.00cn/ hef 0. 005ds [F1)

Rl S (I T T e ——
ac. 00
10,09
J0.0¢
|
10.00

0,000

40,08

-50. 08 - —

PEE 511 feith (aedx) scale 1.000U [F1 Del)

Pl BI5.00000 MG 48184 0 2. 7884 C 30 &g -
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SAR Test Report

Reported No.: 118D00141-SAR0O1

D835V2,Serial No.4d112 Extended Dipole Calibrations

Per IEEE Std 1528-2013,the dipole should have a return loss better than -20dB at the
test frequency to reduce uncertainty in the power measurement.
Per KDB 865664 DO01,if dipoles are verified in return loss(<-20dB,within 20% of prior

calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is

not necessary and the calibration interval can be extended.

Justification of the extended calibration

D835V2 Serial No.4d112

835 Head
Real Imaginary
Date of Return-Loss | Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) Impedance (ohm)
(ohm) (ohm)

10.22.2015 -27.27 - 49.108 - -4.2018 -
10.21.2016 -29.019 6.41 50.108 1 -2.1757 2.0261
D835V2 Serial No.4d112
835 Body

Real Imaginary
Date of Return-Loss | Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) Impedance (ohm)
(ohm) (ohm)
10.22.2015 -23.036 - 46.184 - -4.7866 -
10.21.2016 -23.131 0.56 47.003 0.819 -2.9072 1.8794

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm

of prior calibration. Therefore the verification result should support extended calibration.

East China Institute of Telecommunications
TEL: +86 21 63843300FAX:+86 21 63843301

Report Issued Date : October 12, 2018
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ECIT SAR Test Report

Reported No.: 118D00141-SAR0O1

Dipole Verification Data D835V2 Serial No.4d112
835MHz-Head

Tri 511 Lo Mag 10,0008, Ael G.0uo0s LFL DeT]

Y 1 B35, 00000 MHX -16, 005 OB
40, 0

211 Smit Re]m) Scale 1. 0000

*1  @35.00000 MHZ 50.108 @ -2.17§i7 o 87605 pF

Fl D&

835MHz - Body

Tri 511 Lop Mag 10.0008; A&l G, ubde LFL oel]

R 1 B35, 00000 MHX -16, (1% O
4. O

3. ol
[=}
10. 00

0, 000k

211 Smit Ra]s) Scale 1,0000 [Fl D=

=1 83500000 MHz  50.108 0 =2,1757 0 87,606 pF"

LE]
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SAR Test Report

Reported No.:

118D00141-SARO01

Justification of the extended calibration

D835V2 Serial No.4d112
835 Head
Real Imaginary
Date of Return-Loss | Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) Impedance (ohm)
(ohm) (ohm)
10.22.2015 -27.27 - 49.108 -- -4.2018 -
10.21.2016 -29.019 6.41 50.108 1 -2.1757 2.0261
10.20.2017 -28.040 3.37 49.98 0.128 -3.965 1.789
D835V2 Serial No.4d112
835 Body
Real Imaginary
Date of Return-Loss | Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) Impedance (ohm)
(ohm) (ohm)
10.22.2015 -23.036 - 46.184 -- -4.7866 -
10.21.2016 -23.131 0.56 47.003 0.819 -2.9072 1.8794
10.20.2017 -24.962 7.92 47.613 0.61 -4.977 2.07

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm
of prior calibration. Therefore the verification result should support extended calibration.

East China Institute of Telecommunications
TEL: +86 21 63843300FAX:+86 21 63843301
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Dipole Verification Data D835V2 Serial No.4d112
835MHz-Head
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SAR Test Report

Reported No.: 118D00141-SAR0O1

i
A" Collsbocation wth Ay, R
N 7,
&777 s p e a g = M o]
S  CALIBRATION LABORATORY i 4 GN As Bt
Add: Na.51 Xueyuan Rood, Haidian District. Beijing. 100191, China 2,77 CALIBRATION
Tel: +86-10-623(M633-2079  Fax: +86-10.623(4633-2504 A CNAS L0570
E-muil: ctl'@ chinattl.com Wip/www.chinatilcn
Client CATR(Chonggqing) Certificate No:  Z18-60039
CALIBRATION CERTIFICATE
Object D1800V2 - SN: 2d153

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

Calibration date: March 23, 2018

Calibration Procedures for dipole validation kits

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

All calibrations have been conducted in the closed laboratory facility: environment temperature(22:3)C and
humidity<70%.
Calibration Equipment used (M&TE critical for calibration)
' Primary Standards ID# Cal Date(Calibrated by, Certficate No) _ Scheduled Calibration
Power Meter NRP2 { 102083 01-Nov-17 (CTTL, No J17X08758) Oct-18
Power sensor NRP-Z91 | 100542 01-Nov-17 (CTTL, No.J17X08758) Oct-18
Reference Probe EX3DV4 | SN 7464 12-Sep-17(SPEAGNo.EX3-7464_Sep17) Sep-18
DAE4 SN 1525 02-Oct-17(SPEAG No.DAE4-1525_Oct17) Oct-18
Secondary Standards D& Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 13-Jan-17 (CTTL, No.J1 7X00286) Jan-18
NetworkAnalyzer E5239A | MY55491241  28-Jun-17 (CTTL, No.J18X00561) Jun-18
Name Function Signature
Calibrated by: Zhao Jing SAR Test Engineer o 4 58
Reviewed by: Lin Hao SAR Test Engineer
Approved by: Qi Dianyuan SAR Project Leader
Issued: March 26, 2018

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

Centificate No: Z18-60039 Page 1 of &
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ecIT SAR Test Report Reported No.: 118D00141-SAR01
hﬁ In Colsboraton with
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v CALIBRATION LABORATORY
Add: No.S1 Xueyuan Road, Hasdian District, Betjing, 100191, China
Tel: +86:10.62304633-2079 Fax: +86-10-62304633-2504
E-mail: col@chinattl.com hetp://www,chirantl.cn
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, “Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 300MHz to 3GHz)", February
2005

c) IEC 82208-2, “Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 6GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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.

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

+ Feed Point impedance and 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 measured at the stated antenna input power.

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

* SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result,

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 85%.

Certificate No: Z 1 8-60039 Page 2 of §
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SAR Test Report Reported No.: 118D00141-SAR01

ECIT
r\" In Collsboration with
=777 S B e a g
\_, CALIBRATION LABORATORY
Add: No.51 Xoeyuan Road, Haldian Déstrict, Beijing. 100191, China
Tel: +86-10-62304633-2079 Fax: +86:10.62304633-2504
E-mail: ctth@chimantl com hapwww chimatil.cn
Measurement Conditions
DASY system configuration, as far as not givenonpage 1.
DASY Version DASYS52 52.10.0.1448
' Extrapolation Agvanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5 mm
Frequency 1800 MHz + 1 MMz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters | 220°C 400 1.40 mho/m
Measured Head TSL parameters (220202)'C 38946 % 137 mhoim £ 6 %
' Head TSL temperature change during mti «10°C — nee
SAR result with Head TSL
| SAR averaged over 1 cm’ {1 g) of Head TSL Condition
SAR measured 250 mW input power 8.74mW/g
SAR for nominal Head TSL parameters normalized to 1W 39.3 mW /g £ 18.8 % (k=2) |
SAR averaged over 10 ¢mi° (10 g) of Head TSL Condition
SAR measured 250 mW input power 518mWig
SAR for nominal Head TSL parameters normalized to 1W 20.8 mW /g £ 18.7 % (k=2)
Body TSL parameters
The following parameters and caiculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mho/m |
Measured Body TSL parameters (220+02)°C 544+6% 1.58 mham 28 %
Body TSL temperature change during test <10°C —_— —
SAR result with Body TSL
| SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 100mW/ig
SAR for nominal Body TSL parameters normalized to 1W | 39.5mW /g £ 18.8 % (k=2)
SAR averaged over 10 ¢’ (10 g) of Body TSL Condition
SAR measured 250 mW input power 526mWig
SAR for nominal Body TSL parameters normaized to 1W 21.0 mW /g £18.7 % (k=2)

Certificate No: Z18-60039 Page 3of 8
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Add: No.S1 Xueyus Road, Haidsan District, Beljing, 100191, China
Tel: +86-10-62304633-2079 Fax: +B6-1062304633.2504
E-muail: citl@chinatl com htgpo/ o chinaitlcn

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 47.50-1.300
| Retum Loss J -30.7d8

Antenna Parameters with Body TSL

’ Impedance, transformed te feed point 44.00-1.18jQ

I Retun Loss -23.7d8

General Antenna Parameters and Design

Electrical Defay (one direction) | 1.121 ns

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

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

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

Additional EUT Data
Manufactured by SPEAG
Certificate No: ZI8-60039 Page 2 of §
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e~ CAUBRATION LABORATORY

Add: No.5T Xoavwan Road, Haidian District, Beijmg, 100191, Ching
Tel: +86-10-62304633-2079 Fax: +86- 1062306332504
Eomail: cttde chinattl.com htp - chinattl cn

DASYS Validation Report for Head TSL Date: 03,23.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN: 2d153
Communication System: UID 0, CW: Frequency: 1800 MHz: Duty Cycle: 1:1
Medium parameters used: = 1800 MHz; o = 1.365 S/m; er = 38.93; p = 1000 kg/m3
Phantom section: Center Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

« Probe: EX3DV4 - SN7464; ConvF(8.42, 8.42, 8.42); Calibrated: 9/12/2017;
o Sensor-Surface: | 4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn1525: Calibrated: 1022017
« Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/]
e Mecasurement SW: DASYS2, Version 52.10 (0); SEMCAD X Version 14.6.10
(7417)
System Performance Check/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 102.7 Vim: Power Drift = 0.00 dB
Peak SAR (extrapolated) = 18.0 W/kg
SAR(1 g) = 9.74 Wikg; SAR(10 g) = 5.18 W/kg
Maximum value of SAR (measured) = 15.0 Wikg

db
0

-3.32
-6.64
-9.96
-13.28

-16.60 ,-

0 dB =150 W/kg = 11.76 dBW/kg

Certificate No: Z18-60039 Page sof 8
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CALIBRATION LABORATORY
Add: No.S1 Xueyuan Road, Hasdian District, Beijing. 100191, China
Tel: +86-10-62304633-2078  Fax: +86-10-62304633-2504
E~mail: cal@chinattl.com hop:/ ‘www.chinauil.cn
Impedance Measurement Plot for Head TSL
Tr 1 317 LogM 10 0048 D 008
50.00 > 1 400 GHz 3068 a8
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1000 ——F — A
2000 — e e
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4000 p——t ‘
5000 | ‘ E .
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S11 Smith 1000/ 1 00U
> 1800 Gz 27470
67 86 pF 1300
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CALIBRATION LABORATORY

Add: No 31 Xueywan Road, Haidian District, Beijing, 100191, China

Tel: +B6-10-62304633-2079 Fax: +86- 1062346332504
E-mail: cttd@chinactl com hitp/dwws chinattl cn
DASYS Validation Report for Body TSL Date: 03.23.2018

T'est Laboratory: CTTL, Beijing, China

DUT: Dipole 1800 MHz; Type: D1800V2; Serial: DI1S00V2 - SN: 2d153
Communication System: UID 0, CW; Frequency: 1800 MHz; Duty Cycle: 1:1
Medium parameters used: {= 1800 MHz; o = 1.563 S/m: er = 54.35; p = 1000 kg/m3
Phantom section: Right Section
Mecasurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

¢ Probe: EX3DV4 - SN7464; ConvF(8.45, 8.45, 8.45); Calibrated: 9/12/2017:

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

¢ Electronics: DAE4 Sni325; Calibrated: 10/2/2017

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

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

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

Reference Value = 94.18 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 18.3 W/kg

SAR(] g) = 10 W/kg; SAR(10 g) =5.29 W/kg

Maximum value of SAR (measured) = 15.5 Wikg

-10.06

-13.42

0dB =155 W/kg= 11.90 dBW/kg
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Impedance Measurement Plot for Body TSL
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Add: No.31 Xucyuan Road, Haidian Distrct, Beijing. 100191, China 7,77\ CALIBRATION
Tel: +86-10-62304633-2079  Fax: +86-10-62304633-2504 AN CNAS L0570
E-mail: cttl@chinattl.com http=//www.chinattl cn
Client CTTL-CQ Certificate No:  Z17-97253
CALIBRATION CERTIFICATE
Object D1900V2 - SN: 5d151

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

Calibration Procedures for dipole validation kits

Calibration date: December 6, 2017

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

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRVD 102196 02-Mar-17 (CTTL, No.J17X01254) Mar-18
Power sensor NRV-Z5 100596 02-Mar-17 (CTTL, No.J17X01254) Mar-18
Reference Probe EX3DV4 | SN 3617 23-Jan-17(SPEAG No.EX3-3617_Jan17) Jan-18
DAE3 SN 538 09-Oct-17(CTTL-SPEAGN0.Z17-97198) Oct-18
Secondary Standards 1D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 13-Jan-17 (CTTL, No.J17X00286) Jan-18
Network Analyzer ESO71C | MY46110673 13-Jan-17 (CTTL, No.J17X00285) Jan-18
Name Function Signature
i Zhao Jing SAR Test Engineer : g‘lj
Reviewed by Lin Hao SAR Test Engineer T{‘M
Approved by: Qi Dianyuan SAR Project Leader b 3

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

Certificate No: Z17-97253 Page | of 8
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SAR Test Report Reported No.: 118D00141-SAR01

h’ In Collsboration with
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-\_, CALIBRATION LABORATORY

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +B6-10-62304633-2079 Fax: +86-10-62304633-2504

E-mail; cttl@chinanl com hup./www.chinattl cn
lossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62208-1, “Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2018

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

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

Add: No.51 Xueyuan Road, Haidian District. Beijing, 100191, China
Tel: =86-10-62304633-2079 Fax: +86-10-62304633-2504

E-mail: cub@chinatt) com hatp://www.chimattl.cn
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 52.10.0.1446
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C |
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5 mm
Frequency 1900 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 400 1.40 mho/m
Measured Head TSL parameters (220x02)°C | 3041:6% 1.41 mho/m 26 %
mold TSL temperature change during test <10°C \ — . —
SAR result with Head TSL
SAR averaged over 1 ¢m’ (1 g) of Head TSL ] Condition
SAR measured | 250 mW input power 102mWig
SAR for nominal Head TSL parameters normalized to 1W 40.5 mW /g £ 18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 530mW/g
SAR for nominal Head TSL parameters normalized to 1W 211 mW /g £ 18.7 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 533 1.52 mho/m
Measured Body TSL parameters | (220£02)°'C 52026% 1.54 mho/m £ 6 %
Body TSL temperature change during test <10°C eee e
SAR result with Body TSL
SAR averaged over 1 cm' (1 g) of Body TSL Condition
SAR measured 250 mW input power 102mwi/ig
SAR for nomina! Body TSL parameters normalized to 1W - 40.4mW /g £ 18.8 % (k=2) ]
SAR averaged over 10 ¢/’ (10 g) of Body TSL Condition ‘
SAR measured ‘ 250 mW input power 534mWig
SAR for nominal Body TSL parameters . normalized to 1W 21.2 mW /g £ 18.7 % (k=2)
Certificate No: Z17-97253 Page 3 of 8
East China Institute of Telecommunications Page Number 184 of 216

TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date : October 12, 2018



