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NOTE

1. The test results in this test report relate only to the devices specified in this report.

2. This report shall not be reproduced except in full without the written approval of East China
Institute of Telecommunications.

3. KDB has not been approved by A2LA.

4. It has been confirmed with the customer that the Tune-up Power information provided by
the customer may affect the validity of the measurement results in this report, and the
impact and consequences will be borne by the customer.

5. For the test results, the uncertainty of measurement is not taken into account when
judging the compliance with specification, and the results of measurement or the average
value of measurement results are taken as the criterion of the compliance with

specification directly.

Test Laboratory:

East China Institute of Telecommunications

Add: Building 4,No.766,Jingang Road,Pudong, Shanghai, P. R. China
Tel: +86 21 63843300

FAX: +86 21 63843301

E-Mail: welcome@ecit.org.cn
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1. Test Laboratory

1.1. Testing Location

Company Name East China Institute of Telecommunications

Address Building 4,No.766,Jingang Road,Pudong, Shanghai, China
Postal Code 201206

Telephone +86 21 63843300

Fax +86 21 63843301

1.2. Testing Environment

Normal Temperature 18°C-25C
Relative Humidity 25%-75%

1.3. Project Data

Project Leader Chen Minfei
Testing Start Date 2020-03-11
Testing End Date 2020-03-11

1.4. Signature

7R Bp i

Wang Yubin Yan Hang
(Prepared this test report) (Prepared this test report)

Zheng Zhonghbin
(Approved this test report)
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2. Client Information

2.1. Applicant Information

Company Name Mobiwire SAS

Address 79 AVENUE FRANCOIS ARAGO 92017 NANTERRE CEDEX France.
Telephone +33668018722

Postcode /

2.2. Manufacturer Information

Company Name Mobiwire SAS

Address 79 AVENUE FRANCOIS ARAGO 92017 NANTERRE CEDEX France.
Telephone +33668018722

Postcode /

East China Institute of Telecommunications Page Number : 8 of 69
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3. Equipment Under Test (EUT) and Ancillary Equipment (AE)

3.1. About EUT

Description:

2G feature phone

Model Name:

MobiWire Nikiti, Altice F2

Operation Model(s):

GSM850/1900,BT3.0

Tx Frequency:

824.2-848.8MHz(GSM850)
1850.2-1909.8MHz (GSM1900)

2402 — 2480 MHz (BT)

Test device Production Information:
GPRS/EGPRS Class Mode:
GPRS/ EGPRS Multislot Class:

Production unit
N/A
N/A

Device Type:

Portable device

UE category

3

Antenna Type: Inner antenna
Accessories/Body-worn Battery

Configurations:

Dimensions: 111.61mmx48.31mmx14.70mm
Note:

The EUT SAR Test without the charging battery cover is not applicable since no way to have this
battery cover removed and replaced by normal battery cover.
Photographs of EUT are shown in ANNEX C of this test report.

East China Institute of Telecommunications
TEL: +86 21 63843300 FAX: +86 21 63843301
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3.2. Internal Identification of EUT used during the test

EUT ID* SN or IMEI HW Version SW Version Date of receipt
ELKI_DS_L_V01.2_181106
NO4 SIM :356734105468932 Vo1 - - _MP - 2020-02-25

*EUT ID: is used to identify the test sample in the lab internally.

Note: The product has two SIM cards, SIM 1 and SIM 2 does not support simultaneous work, only supports
a single transmitter; When SIM 1 is working, SIM 2 will be suspended until SIM 2 is selected. When stop
using the SIM 1, SIM 2 would work. SIM1 is the worst case.

3.3. Internal Identification of AE used during the test

AE ID* Description Type Manufacturer

BAO5 Battery N/A N/A

*AE ID: is used to identify the test sample in the lab internally.

East China Institute of Telecommunications Page Number :10 of 69
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4. Reference Documents

4.1. Documents supplied by applicant

All technical documents are supplied by the client or manufacturer, which is the basis of testing.

4.2. Reference Documents

The following documents listed in this section are referred for testing.
Reference Title Version

Recommended Practice for Determining the Peak Spatial-Average

IEEE 1528 Specific Absorption Rate (SAR) in the Human Body Due to Wireless 2013
Communications Devices: Experimental Techniques.
KDB648474 Handset SAR D04 v01r03
KDB447498 General RF Exposure Guidance D01 v06
KDB865664 SAR Measurement 100 MHz to 6 GHz D01 v01r04
KDB865664 RF Exposure Reporting D02 v01r02
4.3. Criterion

At frequencies between 100 kHz and 6 GHz, the MPE (Maximum Permissible Exposure) in population/

uncontrolled environments for electromagnetic field strengths may be exceeded if

a) The exposure conditions can be shown by appropriate technigues to produce SARs below 0.08W/kg,
as averaged over the whole body, and spatial peak SAR values not exceeding 1.6 W/kg, as averaged
over any 1g of tissue (defined as a tissue volume in the shape of a cube), except for the hands, wrists,
feet, and ankles where the spatial peak SAR shall not exceed 4 W/kg, as averaged over any 10g of
tissue (defined as a tissue volume in the shape of a cube); and

b) The induced currents in the body confirm with the MPE in table 2, Part B in ANSI C95.1-1999.

East China Institute of Telecommunications Page Number :11 of 69
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5. Test Summary and Statement of Compliance

5.1. Test Summary

The maximum results of Specific Absorption Rate (SAR) in standalone mode are as follows.
Table 5.1: Standalone Max. Reported SAR

Report SAR 1g(W/Kg) (original)

SAR 1g(W/Kg) (Current)

Band
Head Body(15mm) Head Body(15mm)
GSM 850 1.479 0.926 1.18 0.647
GSM 1900 0.850 0.309 - -

The maximum

Table 5.2: Simultaneous Transmission SAR

results of Specific Absorption Rate (SAR) in simultaneous mode are as follows.

Simultaneous transmission(W/Kg) (original)
Test Position 2G BT SUM
Cheek 1.454 0.105 1.559
Left
Tilt 15° 0.709 0.105 0.814
Head(1g)
Cheek 1.479 0.105 1.584
Right
Tilt 15° 0.609 0.105 0.714
Phantom Side 0.79 0.035 0.825
Body 15 mm(1g)
Ground Side 0.926 0.035 0.961

The SAR values found for the Mobile Phone are below the maximum recommended levels of 1.6 W/Kg
as averaged over any 1g tissue.

Note: The MobiWire Nikiti, Altice F2 supporting 2G, manufactured by Mobiwire SAS is a variant product

for testing. According to the Product Change Description, SAR test is only required in worse case. Test

data are reflected from test report 118D00228-SARO01, which is the test report for the initial product.

Reassessed SAR is lower than the original value, so the variant product reported SAR not change

East China Institute of Telecommunications

TEL: +86 21 63843300 FAX: +86 21 63843301
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5.2. Statement of Compliance

The MobiWire Nikiti, Altice F2 manufactured by Mobiwire SAS is a parent model for testing.

ECIT has verified that the compliance of the tested device specified in section 3 of this test report is
successfully evaluated according to the procedure and test methods as defined in type certification
requirement listed in section 4 of this test report.

For body worn operation mode, this device with any accessory that contained in this report has been tested
and the values meet FCC RF exposure guidelines. Use of other accessories may not ensure compliance

with FCC RF exposure guidelines.

East China Institute of Telecommunications Page Number :13 of 69
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6. Specific Absorption Rate (SAR)

6.1. Introduction

SAR is related to the rate at which energy is absorbed per unit mass in an object exposed to a radio field.
The SAR distribution in a biological body is complicated and is usually carried out by experimental
technigues or numerical modeling. The standard recommends limits for two tiers of groups, occupational/
controlled and general population/uncontrolled, based on a person’s awareness and ability to exercise
control over his or her exposure. In general, occupational/controlled exposure limits are higher than the
limits for general population/uncontrolled.

6.2. SAR Definition

The SAR definition is the time derivative (rate) of the incremental energy (dW ) absorbed by (dissipated

in) an incremental mass (dm ) contained in a volume element (dv) of a given density (0 ) . The equation

description is as below:

d dw, d dw
e s
dt "dm” dt pdv

SAR is expressed in units of Watts per kilogram (W/kg)
SAR measurement can be either related to the temperature elevation in tissue by

oT
SAR =c(—
(5t)

Where: C is the specific head capacity, OT is the temperature rise and otis the exposure duration, or
related to the electrical field in the tissue by

Where:
» O s the conductivity of the tissue

> P is the mass density of tissue, which is normally set to 1g/cm?

> E isthe RMS electrical field strength

However for evaluating SAR of low power transmitter, electrical field measurement is typically applied.

East China Institute of Telecommunications Page Number : 14 of 69
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7. SAR Measurement System Introduction

7.1. Measurement Set-up

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

o

Massuaren Saner g DASYS

2 . S Sy : ]
: _
-

G‘!E'_-

Picture 7-1 SAR 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).

® Anisotropic field probe optimized and calibrated for the targeted measurement.

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

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

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

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

® A computer running WinXP and the DASY5 software.

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

® The phantom, the device holder and other accessories according to the targeted measurement.

East China Institute of Telecommunications Page Number :15 of 69
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7.2. 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 multi-
fiber 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
during a software approach and looks for the maximum using 2" ord curve fitting. The approach is stopped
at reaching the maximum.
Probe Specifications:
Model: ES3DV3,EX3DV4
10MHz — 6GHz(EX3DV4)
10MHz — 4GHz(ES3DV3)
In head and body simulating tissue at

Freguency Range:

Calibration:
frequency from 650MHz to 5900MHz
) . + 0.2 dB(30 MHz to 4 GHz) for ES3DV3
Linearity:
+ 0.2 dB(30 MHz to 6 GHz) for EX3DV4 . .
Dynamic Range: 10 mW/kg — 100 W/kg Picture 7-2 Detail of Probe
Probe Length: 330 mm
Probe Tip Length: 20mm
Body Diameter: 12 mm
Tip Diameter: 2.5 mm (3.9 mm for ES3DV3)
Tip-Center: 1 mm (2.0mm for ES3DV3)
SAR Dosimetry Testing
Application: Compliance tests of mobile phones

Dosimetry in strong gradient fields

Picture 7-3 E-field Probe

7.3. E-field Probe Calibration

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

The free space E-field from amplified probe outputs is determined in a test chamber. This calibration can

East China Institute of Telecommunications Page Number : 16 of 69
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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 mwW/cm?.-

E-field temperature correlation calibration is performed in a flat phantom filled with the appropriate
simulated brain tissue. The E-field in the medium correlates with the temperature rise in the dielectric
medium. For temperature correlation calibration a RF transparent thermistor-based temperature probe is

used in conjunction with the E-field probe.

sar=c AT
At
Where:
At = Exposure time (30 seconds),
C = Heat capacity of tissue (brain or muscle),
AT = Temperature increase due to RF exposure.
2
El -o
sar - [l
Yo,

Where:
o = Simulated tissue conductivity,
p = Tissue density (kg/m?3).

East China Institute of Telecommunications
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7.4. Other Test Equipment

7.4.1. Data Acquisition Electronics (DAE)

The data acquisition electronics consist of a highly sensitive 3
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 4
mechanical surface detection and probe collision detection. —

The input impedance of the DAE is 200M Ohm; the inputs are Picture 7-4: DAE
symmetrical and floating. Common mode rejection is above 80dB.

7.4.2. Robot

The SPEAG DASY system uses the high precision robots
(DASY5: TX90) 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:

A\

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 synchronal
motors; no stepper motors)

» Low ELF interference (motor control fields shielded

via the closed metallic construction shields)

A\

7.4.3. Measurement Server

The Measurement server is based on a PC/104 CPU broad
with CPU (DASY5: 400 MHz, Intel Celeron), chip disk (DASY5:
128MB), RAM (DASY5: 128MB). The necessary circuits for
communication with the DAE electronic box, as well as the 16
bit AD converter system for optical detection and digital 1/0
interface are contained on the DASY I/O broad, which is Picture 7-6: Server for DASY 5

East China Institute of Telecommunications Page Number : 18 of 69
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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.

7.4.4. Device Holder for Phantom

The SAR in the phantom is approximately inversely proportional to the square of the distance between the
source and the liquid surface. For a source at 5mm distance, a positioning uncertainty of +0.5mm would

produce a SAR uncertainty of £20%. Accurate device positioning is therefore crucial for accurate and
repeatable measurements. The positions in which the devices must be measured are defined by the

standards.

The DASY device holder is designed to cope with the different positions
given in the standard. It has two scales for device rotation (with respect
to the body axis) and device inclination (with respect to the line between
the ear reference points). The rotation centers for both scales is the ear
reference point (ERP). Thus the device needs no repositioning when
changing the angles.

The DASY device holder is constructed of low-loss POM material having
the following dielectric parameters: relative permittivity & =3 and loss
tangent & =0.02. The amount of dielectric material has been reduced
in the closest vicinity of the device, since measurements have
suggested that the influence of the clamp on the test results could thus
be lowered.

}

Picture 7-7: Device Holder

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.

The DASY device holder is constructed of low-loss POM
material having the following dielectric parameters: relative
permittivity & =3 and loss tangent & =0.02. The amount of
dielectric material has been reduced in the closest vicinity of
the device, since measurements have suggested that the

influence of the clamp on the test results could thus be

lowered. Picture 7-8: Laptop Extension Kit

7.45.__Phantom
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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+0.2mm
Available: Special
Filling Volume: Approx. 25 liters

810 x 1000 x 500
mm (Hx L x W) Picture 7-9: SAM Twin Phantom

Dimensions:
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8. Test Position in Relation to the Phantom

8.1. General considerations

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

Vertical

Vertical !
Center Line

Center Line

) w2 w2
Horl;ontal Ll
Line ! !

Horizontal /

Line A Acoustic
A Output

Acoustic Bottomof e
Output B Handset mm B
Bottom of - =
Handset
>
1'vbf"2 wy/2
Wy/2
Picture 8-1 Typical “fixed” case handset Picture 8-2 Typical “clam-shell” case handset
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 . - - Wb
Midpoint of the width of the bottom of the handset
~
M
Picture 8-3 Cheek position of the wireless device on the left side of SAM
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Picture 8-4 Tilt position of the wireless device on the left side of SAM

8.2. Body-worn device

A typical example of a body-worn device is a mobile phone, wireless enabled PDA (personal digital
assistant) 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.

<,
e,
S e
> &
{ b,
Jay, e
g o @
e ", P

Picture 8-5 Test positions for body-worn devices
8.3. Desktop device

A typical example of a desktop device is a wireless

enabled desktop computer placed on a table or desk J*\-._.: w”

when used. '

The DUT shall be positioned at the distance and in "

the orientation to the phantom that corresponds to i \. '\ 3
the intended use as specified by the manufacturer in o g 4 k

the user instructions. For devices that employ an J\\'E) J\M‘\f
external antenna with variable positions. >
Tests shall be performed for all antenna positions . . @
specified. p 3 ‘l;
Picture 8-6 shows positions for desktop device SAR ‘hf J‘\%
tests. If the intended use is not specified, the device \'*:, \':? .

shall be tested directly against the flat phantom.
Picture 8-6 Test positions for desktop devices
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9. Tissue Simulating Liquids

9.1. Equivalent Tissues Composition

The liquid used for the frequency range of 650-6000 MHz consisted of water, sugar, salt, preventol, glycol
monobutyl and Cellulose. The liquid has been previously proven to be suited for worst-case. The Table
9.1 shows the detail solution. It's satisfying the latest tissue dielectric parameters requirements proposed
by the IEEE 1528 and IEC 62209.

Table 9.1: Composition of the Head Tissue Equivalent Matter

Frequency
835 900 1800 1950 2300 2450 2600 5800
(MHz)
Ingredients (% by weight)
Water 41.45 40.92 55.242 54.89 56.34 58.79 58.79 65.53
Sugar 56.0 56.5 / / / / /
Salt 1.45 1.48 0.306 0.18 0.14 0.06 0.06
Preventol 0.1 0.1 / / / / /
Cellulose 1.0 1.0 / / / / /
GlycolMonobutyl / / 44.452 44.93 43.52 41.15 41.15
Diethylenglycol
yiengy / / / / / / / 17.24
momohexylether
Triton X-100 / / / / / / / 17.23
Dielectric
€=41.5 €=41.5 €=40.0 €=40.0 €=39.5 €=39.2 €=39.0 €=35.3
Parameters
0=0.90 0=0.97 0=1.40 0=1.40 0=1.67 0=1.80 0=1.96 0=5.27
Target Value

Table 9.2: Targets for tissue simulating liquid

Frequency o Conductivity Permittivity

Liquid Type + 5% Range + 5% Range
(MH2) (0) (€)
835 Head 0.90 0.874~0.97 41.5 39.4~43.6
900 Head 0.97 0.92~1.02 41.5 39.4~43.6
1800 Head 1.40 1.33~1.47 40.0 38.0~42.0
1950 Head 1.40 1.33~1.47 40.0 38.0~42.0
2300 Head 1.67 1.59~1.75 39.5 37.5~41.4
2450 Head 1.80 1.71~1.89 39.2 37.2~41.2
2600 Head 1.96 1.86~2.06 39.0 37.5~40.95
5200 Head 4.66 4.43~4.89 35.99 34.19~37.79
5300 Head 4.76 4.52~4.99 35.87 34.08~37.66
5500 Head 4.96 4.71~5.2 35.6 33.82~37.38
5600 Head 5.07 4.82~5.32 35.53 33.75~37.30
5800 Head 5.27 5.01~5.53 35.3 33.54~37.05

Note: Effective February 19, 2019, FCC has permitted the use of single head-tissue simulating liquid

specified in IEC 62209-1 for all SAR tests.
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9.2. Dielectric Performance of TSL

Table 9.3: Dielectric Performance of Head Tissue Simulating Liquid

Tissue Simulating Liquid

Head(Standard) Test Result Deviation (%)
Frequency
(MH2) Permittivity | Conductivity Temperature Date Permittivity | Conductivity | Permittivity | Conductivity
€ o € o € o
835 41.50 0.90 22.6C 2020-03-11 42.55 0.93 2.53% 3.33%
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10. System Validation

10.1. System Validation

Each DASY system is equipped with one or more system validation kits. These units, together with the
predefined measurement procedures within the DASY software, enable the user to conduct the system
performance check and system validation. System validation kit includes a dipole, tripod holder to fix it
underneath the flat phantom and a corresponding distance holder.

10.2. System Setup

In the simplified setup for system evaluation, the DUT is replaced by a calibrated dipole and the power
source is replaced by a continuous wave that comes from a signal generator. The calibrated dipole must
be placed beneath the flat phantom section of the SAM twin phantom with the correct distance holder. The
distance holder should touch the phantom surface with a light pressure at the reference marking and be
oriented parallel to the long side of the phantom. The equipment setup is shown below:

Picture 10-1 Setup for System Evaluation Picture 10-2. Setup for Dipole

10.3. System Validation Result

Table 10.1: System Validation Result of SAR
SAR System Validation

Frequency Target Value (w/kg) Test Result (w/kg) Deviation (%)
Temperature Date
(MH2) 10g 1g 10g 1g 10g 1g
835 6.25 9.63 22.6C 2020-03-11 6.36 9.56 1.76% -0.73%

Note: The input power level is equivalent to 1w
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11. Measurement Procedures

11.1.Test Steps

According to the SAR test standard, the recommended procedure for assessing the peak spatial-average
SAR value consists of the following steps:

(&) Power reference measurement

The reference and drift jobs are useful for monitoring the power drift of the device under test in the batch
process. Both jobs measure the electric field strength at a specified reference position, at a selectable
distance from the phantom surface. The reference position can be either the selected section’s grid
reference point or a user point in this section. The reference job projects the selected point onto the
phantom surface, orients the probe perpendicularly to the surface, and approaches the surface using the
selected detection method.

(b) Area scan

The area scan is used as a fast scan in two dimensions to find the area of high field values, before doing
a finer measurement around the hot spot. The sophisticated interpolation routines implemented in DASY
software can find the maximum locations even in relatively coarse grids. The scan area is defined by an
editable grid. This grid is anchored at the grid reference point of the selected section in the phantom. When
the area scan’s property sheet is brought up, grid was at to 15mm * 15mm and can be edited by users.
(c) Zoom scan

Zoom scans are used to assess the peak spatial SAR values within a cubic averaging volume containing
1g and 10g of simulated tissue. The default zoom scan measures 5 * 5 * 7 points within a cube whose
base faces are centered around the maximum found in a preceding area scan job within the same
procedure. If the preceding Area Scan job indicates more than one maximum, the number of Zoom Scans
has to be enlarged accordingly.

(d) Power drift measurement

The drift job measures the field at the same location as the most recent reference job within the same
procedure, and with the same setting. The drift measurement gives the field difference in dB from the
reading conducted within the last reference measurement. Several drift measurements are possible for
one reference measurement. This allows a user to monitor the power drift of the device under within a
batch process. In the properties of the drift job, the user can specify a limit for the drift and have DASY
software stop the measurements if this limit is exceeded. This ensures that the power drift during one
measurement is within 5%.

The SAR measurement procedures for each of test conditions are as follows:

(a) Make EUT to transmit it maximum output power

(b) Measure conducted output power through RF cable

(c) Place the EUT in the specific position of phantom

(d) Measure SAR results for Middle channel or the highest power channel on each testing position

(e) Measure SAR results for other channels in worst SAR testing position if the reported SAR of highest
power channel is larger than 0.8 W/kg

(f) Record the SAR value
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11.2. Spatial Peak SAR Evaluation

The procedure for spatial peak SAR evaluation has been implemented according to the IEEE1529
standard. It can be conducted for 1g and 10g.
The DASY system allows evaluations that combine measured data and robot positions, such as:

a) Maximum Search

During a maximum search, global and local maximum searches are automatically performed in 2D after
each Area Scan measurement with at least 6 measurement points. It is based on the evaluation of the
local SAR gradient calculated by the Quadratic Shepard’s method. The algorithm will find the global
maximum and all local maxima within -2dB of the global maxima for all SAR distributions.

b) Extrapolation

Extrapolation routines are used to obtain SAR values between the lowest measurement points and the
inner phantom surface. The extrapolation distance is determined by the surface detection distance and
the probe sensor offset. Several measurements at different distances are necessary for the extrapolation.
Extrapolation routines require at least 10 measurement points in 3D space. They are used in the Cube
Scan to obtain SAR values between the lowest measurement points and the inner phantom surface. The
routine uses the modified Quadratic Shepard’s method for extrapolation. For a grid using 5*5*5
measurement points with 5mm resolution amounting to 343 measurement points, the uncertainty of the
extrapolation routines is less than 1% for 1g and 10 cubes.

c) Boundary effect

For measurements in the immediate vicinity of a phantom surface, the field coupling effects between the
probe and the boundary influence the probe characteristics. Boundary effect errors of different dosi-metric
probe types have been analyzed by measurements and using a numerical probe model. As expected, both
methods showed an enhanced sensitivity in the immediate vicinity of the boundary. The effect strongly
depends on the probe dimensions and disappears with increasing distance from the boundary. The
sensitivity can be approximately given as:

z z
S = So + Sb * exp (— E) * cos(nz)

Since the decay of the boundary effect dominates for small probe (a« 1), the cos-term can be omitted.
Factors Sb (parameter Alpha in the DASY software) and a (parameter Delta in the DASY software) ard
assessed during probe calibration and used for numerical compensation of the boundary effect. Several
simulations and measurements have confirmed that the compensation is valid for different field and
boundary configurations.

This simple compensation procedure can largely reduce the probe uncertainty near boundaries. It works
well as long as:

» The boundary curvature is small
» The probe axis is angled less than 30_to the boundary normal
» The distance between probe and boundary is larger than 25% of the probe diameter

» The probe is symmetric (all sensors have the same offset from the probe tip)

Since all of these requirements are fulfilled in a DASY system, the correction of the probe boundary effect
in the vicinity of the phantom surface is performed in a fully automated manner via the measurement data

extraction during post processing.
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11.3.General Measurement Procedure

The area and zoom scan resolutions specified in the table below must be applied to the SAR
measurements and fully documented in SAR reports to qualify for TCB approval. Probe boundary effect
error compensation is required for measurements with the probe tip closer than half a probe tip diameter
to the phantom surface. Both the probe tip diameter and sensor offset distance must satisfy measurement
protocols; to ensure probe boundary effect errors are minimized and the higher fields closest to the
phantom surface can be correctly measured and extrapolated to the phantom surface for computing 1-g
SAR. Tolerances of the post-processing algorithms must be verified by the test laboratory for the scan
resolutions used in the SAR measurements, according to the reference distribution functions specified in
IEEE Std 1528-2013. The results should be documented as part of the system validation records and may
be requested to support test results when all the measurement parameters in the following table are not
satisfied.
Table 11.1: Test Resolution Requirement

ltems <3GHz >3GHz
Maximum Distance 5mm +1mm %* §*In(2) mm £0.5mm
Maximum probe angle 30+1° 20+1°
<2GHz: <15mm 3-4GHz: <12mm
2-3GHz: <12mm 4-6GHz: <10mm

Maximum Area Scan spatial resolution: - . . -
P when the x or y dimension of the device , in the measurement

AX A . L
Area, 8 Yhrea plane orientation, is smaller than the above, the measurement
resolution must be < the corresponding x or y dimension of the

device with at least one measurement point on the device

Maximum Zoom Scan spatial resolution: <2GHz: <8mm 3-4GHz: <5mm

A Xzoom , A Yzoom 2-3GHz: <5mm 4-6GHz: <4mm
3-4GHz: <4mm

maximum

uniform grid: A zzoom(n) <5mm 4-5GHz: <3mm
zoom scan
5-6GHz: <2mm
spatial
] A Zzoom(1): between 18t 3-4GHz: <3mm
resolution, )
two points closest to <4mm 4-5GHz: <2.5mm
normal to graded
] phantom surface 5-6GHz: <2mm
phantom grid
A Zzoom(n >1) between
surface <1.5*%
subsequent points
minimum 3-4GHz: =28mm
Zoom scan XY, Z >30mm 4-5GHz: =>25mm
volume 5-6GHz: >22mm
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Notes:

d is the penetration depth of a plane-wave at normal incidence to the tissue medium in IEEE 1528-2013.

When Zoom Scan is required and reported SAR from the Area Scan based 1-g SAR estimation procedure of KDB
publication 447498 is <1.4W/kg, <8mm for 2GHz-3GHz, <7mm for 3GHz-4GHz, <5mm for 4GHz-6GHz Zoom Scan
resolution may be applied.

11.4.Bluetooth & WiFi Measurement Procedures

Normal network operating configurations are not suitable for measuring the SAR of 802.11 transmitters in
general. Unpredictable fluctuations in network traffic and antenna diversity conditions can introduce
undesirable variations in SAR results. The SAR for these devices should be measured using chipset based
test mode software to ensure that the results are consistent and reliable.

Chipset based test mode software is hardware dependent and generally varies among manufacturers. The
device operating parameters established in a test mode for SAR measurements must be identical to those
programmed in production units, including output power levels, amplifier gain settings and other RF
performance tuning parameters. The test frequencies should correspond to actual channel frequencies
defined for domestic use. SAR for devices with switched diversity should be measured with only one
antenna transmitting at a time during each SAR measurement, according to a fixed modulation and data
rate. The same data pattern should be used for all measurements.
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12. Simultaneous Transmission SAR Considerations

12.1. Reference Document

The following procedures adopted from “FCC SAR Considerations for Cell Phones with Multiple
Transmitters” are applicable to handsets with built-in unlicensed transmitters such as 802.11 a/b/g and
Bluetooth devices which may simultaneously transmit with the licensed transmitter.

12.2. Antenna Separation Distances

Picture 12-1 Antenna Locations
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12.3. SAR Measurement Positions

According to the KDB941225 D06 Hot Spot SAR v01, the edges with less than 2.5 cm distance to the
antennas need to be tested for SAR.
Table 12.1: SAR measurement Positions

Antenna Mode Front Back Left Right Top Bottom
2/3/4G Yes Yes Yes Yes No Yes
BT/WiFi Yes Yes No Yes Yes No

12.4.Low Power Transmitters SAR Consideration

Standalone 1-g head or body SAR evaluation by measurement or numerical simulation for low power
transmitters is not required when the corresponding SAR Exclusion Threshold condition, listed below, is
satisfied.

The 1-g SAR test exclusion threshold for 100 MHz to 6 GHz at test separation distances < 50 mm are
determined by:

(max. power of channel, including tune-up tolerance, mw)

%, Frequency (GHz) <3.0
(min. test separation distance, mm)

Where

» Frequency(GHz) is the RF channel transmit frequency in GHz

» Power and distance are rounded to the nearest mW and mm before calculation

» The result is rounded to one decimal place for comparison

According to the KDB447498 appendix A, the SAR test exclusion threshold for 2450MHz at 5mm test
separation distances is 10mW. That means the transmitters with tune-up power below 10mW are excluded

for SAR measurement.

12.5. Simultaneous Transmission Analysis

KDB 447498 D01 General RF Exposure Guidance introduces a new formula for calculating the SPLSR
(SAR to Peak Location Ratio) between pairs of simultaneously transmitting antennas:

SPLSR = V(SAR1 + SAR2)3/Ri

Where

» SARL1 is the highest measured or estimated SAR for the first of a pair of simultaneous transmitting
antennas, in a specific test operating mode and exposure condition.

» SAR2 s the highest measured or estimated SAR for the second of a pair of simultaneous transmitting
antennas, in the same test operating mode and exposure condition as the first.

» Riis the separation distance between the pair of simultaneous transmitting antennas. When the SAR
is measured, for both antennas in the pair, it is determined by the actual x, y and z coordinates in the
1-g SAR for each SAR peak location , based on the extrapolated and interpolated result in the zoom
scan measurement, using the formula of
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(x1 —x2)? + (y1 — y2)% + (z1 — 2z2)?

In order for a pair of simultaneous transmitting antennas with the sum of 1-g SAR > 1.6 W/kg to qualify for
exemption from Simultaneous Transmission SAR measurements, it has to satisfy the condition of:

V(SAR1 + SAR2)3/Ri < 0.04

12.6.Simultaneous Transmission Table

Table 12.2: Simultaneous Transmission Configurations

ltems Capable Transmit Configurations
1 GSM/EGPRS/EDGE + BT
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13. Conducted Output Power

13.1. GSM Measurement result

Table 13.1: The conducted power measurement results for GSM850/1900

GSM Conducted Power (dBm)
850MHZ Channel 128(824.2MHz) Channel 190(836.6MHz) | Channel 251(848.8MHz)
31.81 32.10 32.02
GSM Conducted Power(dBm)
1900MHZ Channel 512(1850.2MHz) Channel 661(1880 MHz) | Channel 810(1909.8MHz)
29.22 29.23 29.15
NOTES:

1) Division Factors

To average the power, the division factor is as follows:

1TX-slot = 1 transmit time slot out of 8 time slots=> conducted power divided by (8/1) => -9.03dB
2TX-slots = 2 transmit time slots out of 8 time slots=> conducted power divided by (8/2) => -6.02dB
3TX-slots = 3 transmit time slots out of 8 time slots=> conducted power divided by (8/3) => -4.26dB
4TX-slots = 4 transmit time slots out of 8 time slots=> conducted power divided by (8/4) => -3.01dB
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13.2.BT Measurement result

Table 13.7: The conducted power for Bluetooth

GFSK
Channel Ch0 (2402 MHz) Ch39 (2441MHz) CH78 (2480MHz)
Conducted Output
3.43 3.68 3.53
Power (dBm)
n /4 DQPSK
Channel ChO0 (2402 MHz) Ch39 (2441MHz) CH78 (2480MHz)
Conducted Output
1.78 2.03 1.89
Power (dBm)
8DPSK
Channel ChO0 (2402 MHz) Ch39 (2441MHz) CH78 (2480MHz)
Conducted Output
1.81 2.02 1.94
Power (dBm)

NOTE: According to KDB447498 D01 BT standalone SAR are not required, because maximum average
output power is less than 10mWw.

When the standalone SAR test exclusion is applied to an antenna that transmits simultaneously with other
antennas, the standalone SAR must be estimated according to the following to determine simultaneous
transmission SAR test exclusion:

P(Max. Power of channel,including tuneup tolerance, mW) . Vfrequency(GHz)

SAR =
D(Min.test separation distance, mm) X

Where

» D (Min, test separation distances, mm) is always set to 50 mm for Head SAR evaluation
» Frequency(GHz) is the center frequency in GHz

» where x =7.5 for 1-g SAR, and x = 18.75 for 10-g SAR

Therefor
» SAR head value of BT is 0.105W/Kg where D is set to 5mm
» SAR body value of BT is 0.035 W/Kg for 1g where D is set to 10mm
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14. SAR Measurement Result

14.1.Fast SAR Test Result for 118D00228

Table 14.11: SAR Values for GSM850 Head

Measured | Maximum
Frequency _ _ Measured | Reported | Power
Mode . Test Figure | average allowed Scaling .
Side - SAR(1g) | SAR(1g) | Drift

MHz | ch /Band Position No. power Power factor

% : (Wrkg) (Wrkg) (dB)

(dBm) (dBm)
836.6 | 190 | GSM850 | Left Touch / 32.10 33 1.230 1.06 1.304 -0.12
8242 | 128 | GSM850 | Left Touch / 31.81 33 1.315 0.887 1.167 -0.01
8488 | 251 | GSM850 | Left Touch / 32.02 33 1.253 1.16 1.454 0.02
836.6 | 190 | GSM850 | Left Tilt / 32.10 33 1.230 0.576 0.709 -0.01
836.6 | 190 | GSM850 | Right Touch / 32.10 33 1.230 1.12 1.378 0.10
8242 | 128 | GSM850 | Right Touch / 31.81 33 1.315 0.937 1.232 0.03
8488 | 251 | GSM850 | Right Touch / 32.02 33 1.253 1.16 1.454 0.03
836.6 | 190 | GSM850 | Right Tilt / 32.10 33 1.230 0.495 0.609 -0.16
Repeated

8488 | 251 | GSM850 | Right Touch / 32.02 33 1.253 1.18 1.479 0.06

Table 14.12: SAR Values for GSM850 Body

Frequenc Measure | Maximu Reporte
. . . Measure Powe
y Service Test Spacin : d m Scalin d
Mode . Figur d r
/Heads | Positio g average | allowed g SAR(1g )
MH | Ch | /Band e No. SAR(19) Drift
et n (mm) power Power factor )
z . (W/kg) (dB)
(dBm) (dBm) (W/kg)
Toward
GSM85
836.6 | 190 Voice Phanto 15 / 32.10 33 1.230 0.642 0.790 -0.04
0
m
GSM85 Toward
836.6 | 190 Voice 15 / 32.10 33 1.230 0.669 0.823 -0.00
0 Ground
GSM85 Toward
8242 | 128 Voice 15 / 3181 33 1.315 0.704 0.926 0.04
0 Ground
GSM85 Toward
848.8 | 251 Voice 15 / 32.02 33 1.253 0.685 0.858 0.07
0 Ground
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I T
Table 14.13: SAR Values for GSM1900 Head
Measured | Maximum
Frequency ) _ Measured | Reported | Power
Mode ) Test Figure | average allowed | Scaling .
Side . SAR(1g) | SAR(1g) | Drift
MH ch /Band Position No. power Power factor
% : (W/kg) (W/kg) (dB)
(dBm) (dBm)
1880 | 661 | GSM1900 | Left Touch / 29.23 29.5 1.064 0.534 0.568 0.18
1880 | 661 | GSM1900 | Left Tilt / 29.23 29.5 1.064 0.084 0.089 -0.14
1880 | 661 | GSM1900 | Right Touch / 29.23 29.5 1.064 0.682 0.726 -0.15
1850 | 512 | GSM1900 | Right Touch / 29.22 29.5 1.067 0.566 0.604 0.08
1910 | 810 | GSM1900 | Right Touch / 29.15 29.5 1.084 0.784 0.850 0.17
1880 | 661 | GSM1900 | Right Tilt / 29.23 29.5 1.064 0.130 0.138 0.09
Table 14.14: SAR Values for GSM1900 Body
Frequenc Measure | Maximu Reporte
. . . Measure Powe
y Service Test Spacin _ d m Scalin d
Mode . Figur d r
/Heads | Positio g average | allowed g SAR(1lg _
MH | Ch | /Band e No. SAR(1g) Drift
et n (mm) power Power | factor )
z . (W/kg) (dB)
(dBm) (dBm) (W/kg)
Toward
GSM190
1880 | 661 Voice Phanto 15 / 29.23 29.5 1.064 0.278 0.296 0.09
0
m
GSM190 Toward
1880 | 661 Voice 15 / 29.23 29.5 1.064 0.290 0.309 -0.13
0 Ground
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14.2. Simultaneous SAR Evaluation for 118D00228

Simultaneous transmission(W/Kg)

Test Position 2G BT SUM
Cheek 1.454 0.105 1559

Left
Tilt 15° 0.709 0.105 0.814

Head(1g)

Cheek 1479 0.105 1584

Right
Tilt 15° 0.609 0.105 0.714
Phantom Side 0.79 0.035 0.825

Body 15 mm(1g)

Ground Side 0.926 0.035 0.961

According to the conducted power measurement result, we can draw the conclusion that: stand-alone SAR
for WiFi should be performed. Then, simultaneous transmission SAR for WiFi/BT is considered with
measurement results of GSM/WCDMA/LTE/CDMA and WiFi/BT. According to the above table, the sum of
reported SAR values for GSM/WCDMA/LTECDMA and WiFi<1.6W/kg. So the simultaneous transmission
SAR is not required for WiFi/BT transmitter.
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14.3. SAR Measurement Variability for 118D00228

SAR measurement variability must be assessed for each frequency band, which is determined by the SAR
probe calibration point and tissue-equivalent medium used for the device measurements. When both head
and body tissue-equivalent media are required for SAR measurements in a frequency band, the variability
measurement procedures should be applied to the tissue medium with the highest measured SAR, using
the highest measured SAR configuration for that tissue-equivalent medium.

The following procedures are applied to determine if repeated measurements are required.

1) Repeated measurement is not required when the original highest measured SAR is < 0.80 W/kg; steps2)
through 4) do not apply.

2) When the original highest measured SAR is = 0.80 W/kg, repeat that measurement once.

3) Perform a second repeated measurement only if the ratio of largest to smallest SAR for the original and
first repeated measurements is > 1.20 or when the original or repeated measurement is =2 1.45W/kg (~ 10%
from the 1-g SAR limit).

4) Perform a third repeated measurement only if the original, first or second repeated measurementis 21.5
W/kg and the ratio of largest to smallest SAR for the original, first and second repeated measurements is >
1.20.

Table 14.5: SAR Measurement Variability (1g)

Frequency ] ) Test Original First Repeated .
Configuration o The Ratio
MHz Ch. Position SAR (W/kQg) SAR (W/kg)
848.8 251 GSM850 Right Touch 1.16 1.18 1.017

Note: According to the KDB 865664 D01 repeated measurement is not required when the original
highest measured SAR is < 0.8 W/kg.
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14.2. Standard procedure SAR results for 120D00015

Test Position | Cover Type Mode Channel Fr?&:ezr;cy p(’;AVj:rs zg:ﬂ) T?;;:)p Pov:grB)Drift M:Ia:I::;dlgSASRcZIien\;VIkg (rlz\:ﬁ)rt Fi't:;lz.re
SAR1g Factor SAR1g
Head SAR
Right Touch |Standard | GSM850| 251 | 848.8 | 32.02 | 33 | 0.060 | 0.942 | 1.25 | 1.180 | 1
Body SAR (Worn 15mm)
BackSide | Standard | Gsveso | 128 | 822 | 3181 | 33 | 0130 | o042 | 132 | oear | 2 |
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15. Test Equipment Utilized

Table 16.1 SAR Test System Equipment List

Instrument Serial Manufactur Cal.
Item Type Cal. Date ,
Name Number er interval
Network .
1 N5242A MY51221755 Agilent 2019-12-11 1 year
analyzer
2 Power meter NRVD 102257
100241 RS 2019-5-10 1 year
3 Power sensor NRV-Z5
100644
Signal .
4 E4438C MY49072044 Agilent 2019-5-10 1 Year
Generator
5 Amplifier NTWPA-0086010F 12023024 rflight No Calibration Requested
6 Coupler 778D MY4825551 Agilent 2019-5-10 1 year
7 BTS E5515C MY50266468 Agilent 2019-12-11 1 year
8 E-field Probe ES3DV3 3252 SPEAG 2020-1-3 1 year
9 DAE SPEAG DAE4 1244 SPEAG 2018-12-13 1 year
Dipole SPEAG D835V2 4d112 SPEAG 2018-10-25 3 year
Validation Kit SPEAGD1900V2 5d151 SPEAG 2017-12-6 3 year
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16. Measurement Uncertainty

Table 17.1 Measurement Uncertainty Evaluation for SAR test

Uncertainty Factors Unc;(\;;\ lue, PDZZ? Div. & & Si(:/.uln c. Stod Unc. Vi
+ . 19 10g +%,19g +%,10g Vet
Measurement System
Probe Calibration 6 N 1 1 1 6 6 o0
Axial Isotropy 0.5 R V3 0.7 0.7 0.2 0.2 &
Hemispherical Isotropy 2.6 R V3 0.7 0.7 1.1 11 o0
Boundary Effects 0.8 R V3 1 1 0.5 0.5 %
Linearity 0.6 R V3 1 1 0.3 0.3 %
System Detection Limits 1 R V3 1 1 0.6 0.6 &
Readout Electronics 0.7 N 1 1 1 0.7 0.7 o0
Response Time 0 R V3 1 1 0 0 B
Integration Time 2.6 R V3 1 1 15 15 B
RF Ambient Noise 3 R V3 1 1 1.7 1.7 )
RF Ambient Reflections 3 R V3 1 1 1.7 1.7 )
Probe Positioner 1.5 R V3 1 1 0.9 0.9 S
Probe Positioning 2.9 R V3 1 1 1.7 1.7 ©
Max. SAR Eval. 1 R V3 1 1 0.6 0.6 00
Test Sample Related
Device Positioning 2.9 N 1 1 1 2.9 2.9 145
Device Holder 3.6 N 1 1 1 3.6 3.6 5
Phantom and Setup
Phantom Uncertainty 4 R V3 1 1 2.3 2.3 &
Liquid Conductivity (target) 5 R V3 0.64 0.43 1.8 1.2 o
Liquid Conductivity (meas.) 25 N 1 0.64 0.43 1.6 11 o0
Liquid Permittivity (target) 5 R V3 0.6 0.49 1.7 1.4 S
Liquid Permittivity (meas.) 2.5 N 1 0.6 0.49 15 1.2 0
Combined Std. Uncertainty RSS +9.27% +9.07%
Expanded Std. Uncertainty k=2 +18.53% | +18.14%
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Table 17.2 Measurement Uncertainty Evaluation for System Validation

Uncertainty Factors Unc;(\z lue, FS.Z? Div. i & Si(:/.uln c. Stod Unc. Vi
+ . 19 10g +%,19g +%,10g Vet
Measurement System
Probe Calibration 6 N 1 1 1 6 6 o0
Axial Isotropy 0.5 R V3 0.7 0.7 0.2 0.2 0
Hemispherical Isotropy 2.6 R V3 0.7 0.7 1.1 11 o0
Boundary Effects 0.8 R V3 1 1 0.5 0.5 %
Linearity 0.6 R V3 1 1 0.3 0.3 %
System Detection Limits 1 R V3 1 1 0.6 0.6 B
Readout Electronics 0.7 N 1 1 1 0.7 0.7 o0
Response Time 0 R V3 1 1 0 0 B
Integration Time 2.6 R V3 1 1 15 15 B
RF Ambient Noise 3 R V3 1 1 1.7 1.7 0
RF Ambient Reflections 3 R V3 1 1 1.7 1.7 )
Probe Positioner 1.5 R V3 1 1 0.9 0.9 )
Probe Positioning 2.9 R V3 1 1 1.7 1.7 ©
Max. SAR Eval. 1 R V3 1 1 0.6 0.6 0
Diople
Power Drift 5 R V3 1 1 2.9 2.9 )
Dipole Positioning 2 N 1 1 1 2 2 0
Dipole Input Power 5 N 1 1 1 5 5 o
Phantom and Setup

Phantom Uncertainty 4 R V3 1 1 2.3 2.3 B
Liquid Conductivity (target) 5 R V3 0.64 0.43 1.8 1.2 &
Liquid Conductivity (meas.) 2.5 N 1 0.64 0.43 1.6 11 o
Liquid Permittivity (target) 5 R V3 0.6 0.49 1.7 14 o
Liquid Permittivity (meas.) 2.5 N 1 0.6 0.49 15 1.2 0
Combined Std. Uncertainty RSS +11.2% +10.9% 387
Expanded Std. Uncertainty k=2 +22.4% +21.8%
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Table 17.3 Measurement Uncertainty Evaluation for Fast SAR test

Uncertainty Factors Unc;(\;alue, PDr.ob. Div. i & St(:.Unc. Stod.Unc. v
+% ist. 19 10g +%,19g +%,10g veff
Measurement System
Probe Calibration 6 N 1 1 1 6 6 o0
Axial Isotropy 0.5 R V3 0.7 0.7 0.2 0.2 0
Hemispherical Isotropy 2.6 R V3 1 1 1.5 1.5 %0
Boundary Effects 0.8 R V3 0.7 0.7 0.32 0.32 o
Linearity 0.6 R V3 1 1 0.35 0.35 %
System Detection Limits 1 R V3 1 1 0.58 0.58 0
Readout Electronics 0.7 R V3 1 1 0.4 0.4 )
Response Time 0 N 1 1 1 0 0 o
Integration Time 2.6 R V3 1 1 15 15 B
RF Ambient Noise 3 R V3 1 1 1.73 1.73 0
RF Ambient Reflections 3 R V3 1 1 1.73 1.73 )
Probe Positioner 15 R V3 1 1 0.87 0.87 e
Probe Positioning 2.9 R V3 1 1 1.67 1.67 0
Max. SAR Eval. 1 R V3 1 1 0.58 0.58 0
Fast SAR z-Approximation 7 R V3 1 1 4.04 4.04 0
Test sample Related
Test sample Positioning 2.9 N 1 1 1 2.9 2.9 145
Device Holder Uncertainty 3.6 N 1 1 1 3.6 3.6 5
Phantom and Tissue Parameters

Phantom Uncertainty 4 R V3 1 1 2.31 2.31 B
Liquid Conductivity (target) 5 R V3 0.64 0.43 1.85 1.24 &
Liquid Conductivity (meas) 2.5 N 1 0.64 0.43 0.92 0.62 o
Liquid Permittivity (target ) 5 R V3 0.6 0.49 1.73 1.41 o
Liquid Permittivity (meas) 2.5 N 1 0.6 0.49 0.87 0.71 0
Combined Std. Uncertainty RSS +10.11% +9.93%
Expanded Std. Uncertainty k=2 +20.22% | +19.86%

**END OF REPORT BODY***
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ANNEX A. Graph Results

Fig.1 GSMB850 Right Cheek High

Date/Time: 2020/3/11

Electronics: DAE4 Sn1244

Medium parameters used: f = 849 MHz; ¢ = 0.942 S/m; & = 42.349; p = 1000 kg/m®
Ambient Temperature:22.6<C Liquid Temperature:22.6<C

Communication System: GSM Professional 900MHz;  Frequency: 848.8 MHz; Duty Cycle: 1:8.3
Probe: ES3DV3 - SN3252ConvF(6.29, 6.29, 6.29); Calibrated: 1/3/2020

GSMB850 Right Cheek High 21/Area Scan (71x41x1):

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

Maximum value of SAR  (Measurement) = 1.03 W/kg

GSMB850 Right Cheek High 21/Zoom Scan (7x7x7)/Cube 0:

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

Reference Value = 14.65 VV/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 1.21 W/kg

SAR(1 g) = 0.942 W/kg; SAR(10 g) = 0.666 W/kg

Maximum value of SAR  (measured) = 1.00 W/kg

Wikg
— 1.000

—0.819

0.637

0.456

0.274

0.093 y
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Fig.1 GSM 850 Ground Mode Low

Date/Time: 2020/3/11

Electronics: DAE4 Sn1244

Medium parameters used (interpolated): f = 824.2 MHz; 6 = 0.988 S/m; & = 56.828; p = 1000 kg/m®
Ambient Temperature:22.6<C Liquid Temperature:22.6<C

Communication System: GSM 900MHz; Frequency: 824.2 MHz; Duty Cycle: 1:8.3
Probe: ES3DV3 - SN3252ConvF(6.25, 6.25, 6.25); Calibrated: 1/3/2020

GSM 850 Ground Mode Low 2/Area Scan (51x71x1):

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

Maximum value of SAR  (Measurement) = 0.542 W/kg

GSM 850 Ground Mode Low 2/Zoom Scan (7x7x7)/Cube 0:

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

Reference Value = 17.27 VV/m; Power Drift =-0.13 dB

Peak SAR (extrapolated) = 0.633 W/kg

SAR(1 g) = 0.492 W/kg; SAR(10 g) = 0.357 W/kg

Maximum of SAR  (measured) = 0.517 W/kg

Wikg
— 0517

—0.423

0.330

0.236

0.142

T
0.049
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ANNEX B. System Validation

Head 835MHz

Date/Time: 2020/3/11

Electronics: DAE4 Sn1244

Medium parameters used: f = 835 MHz; 6 = 0.927 S/m; & = 42.547; p = 1000 kg/m?
Ambient Temperature:22.6<C Liquid Temperature:22.6<C

Communication System: CW 900MHz; Frequency: 835 MHz; Duty Cycle: 1:1
Probe: ES3DV3 - SN3252ConvF(6.29, 6.29, 6.29); Calibrated: 1/3/2020
System Validation/Area Scan (61x131x1):

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

Maximum value of SAR  (Measurement) = 2.61 W/kg

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

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

Reference Value = 51.99 VV/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 3.43 W/kg

SAR(1 g) = 2.39 W/kg; SAR(10 g) = 1.59 W/kg

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

Wikg
— 2.570
—2.110

1.649

=
1.189
0.728
f ¥

0.268
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ANNEX C. Calibration Certification

EAT
WELA

CALEBRATION
CNAS L0sMe

Add: No 31 Xeeyusn Read. Hake Distrier, Beiieg, 100191, Chins
Tl +85-10-62304633-2512 Per +86 1052304632504
Eeendl cab@ckinutl com Hip vwes chintil o

Glient . ECIT Certificate No: Z19-60489
Objoct DAEY - SN: 1284
Cafloration Proceduwe(s) FF.211.002.01
Calkeston Procedwre for the Data Acgustion Elecvonics
(DAEx)
Calioraton data: Dacamber 17, 2018
mmmmnm&mmmnmm.mmmmmumd

WSU.TMMWummmmmmmMnmmumm
| pages and are part of the canificats.

Alummmmnmwummummmmmt and

humidity<70%
Calbration Equigment usad (MATE critcal for calbration)
Primary Sandards o# Col Date(Caibrated by, Cartficate No)  Scheduled Calitration
Process Calbrator 753 1971018 24-Jun-18 (CTTL, No.J18X05125) Jun-20
!
Nae Function Signgture
il by 2v0 Jng SAR Tes! Engineer > %
Fiewiewed by: Lin e SAR Test Engneer wEMo
Approved by: OiDisyusn  SAR Project Laader .-s-ba'*cs/
| This caibration cartifcate shat nmunuoommnmmm-p:::«m w&m’

Ceruficate Noc Z19-60489 Page 1 0f 3
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" In Colaboration with
CALIBRATION LABORATORY
AG): No.ST Xoeysan Road, Haxden Ditrict Beijimg, 100191, Chin
Tel: +56-10-62)00033-2512 Faoc +86- 1062304633254

Enl: culsichieatil com HapVwww chirattlcn
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,

Cenificine No: Z19-60489 Page 2063
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TTT. . »
CALIBRATION LABORATORY
Add: No.S1 Xueyzan Rosd, Hedian District, Beijing, 100191, Clins

Tel: +36- 1062304633-2512 Faxc +36-10462504633- 794
E-amsl: ctlidchinatil coen Hapowawn chiradll cn

DC Voltage Measurement
AD - Corwerter Resoltion noming!
High Range: LS8 = 6.1V, Tl range = -100 . +300 mV
Low Range: 1LSB = B8inV, Tl range = 1 e my
DASY messurement paramaters: Auto Zem Time: 3 502 Measuring time: 3 sec

Calibration Factors X Y ' z
Migh Range 403.858 + 0.15% (k=2) | 403 585 = 0 15% (k=2) | 404.513 £ 0.15% (x=2)
Low Range 305607 £ 0.7% (x=2) | 397332z 07% (k=2) | 398293 = O.7% (k=2)
Connector Angle
Connector Angle 10 be used n DASY sysiem 23821
Certificate No: Z19.40489 Page 30f 3
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R
W
nn

Ad& No St Xueyass Read, Haidiae Diswie, Beiing. 100191, China @ CNAS LDSTO
Tt RA-10-52804655-2512 Fax: +E6-10-6210483 52504
E-mell: cmb@chinml con Hup Cwwu disatil cx

-_

Calibration Procedura(s) FF-Z11-004.01
Calbration Procedures for Dosimetric E-field Probes
Calration date: January 03, 2020

This callorason Cerificate documents the traceabilty 1o national standards, which realze the physical units of
MMSI).MMMWNMWMmmww.nummhmla-nm
pages and are part of the canficate.

mwmmmmhummmzmmt-m
humidity<70%.

Calbration Equipment used (METE critical for calbeation)

Primary Standards D# Cal Date(Calibrated by, Cerificale No,)  Scheduled Calbration
Power Meter  NRP2 101819 18-Jun-19(CTTL, No.J19X05125) Jun-20
Power sansor  NRP-291 101547 18-Jun-19{CTTL, No.J18X05125) Jun-20
Powar sansor  NRP-Z91 101548 18-Jun-19(CTTL, No,J18X05125) Jun-20
Referance 10dBAmenuator | 1BNSOW-10dB  9-Feb-1&(CTTL, No J1BXD1133) Feb-20
Reference 20dBAmanuator | 1BNSOA-20dE  S.Feb-1B(CTTL, No.J18X01132) Feb-20
Reference Frobe EX3DV4 | SN 7307 24-May-19(SPEAG, No EX3-7307_May12)  May-20
DAES SN 1525 25-Aug-19(SPEAG, No DAE4-1525_Aug18)  Aug-20
Secondary Standards D# Ca Diatw{Cabtantnd by, Cersficato No ) Scheduled Calibration
SignalGenerator MG3700A | 6201052608  18-Jun-1MCTTL, No.J18X05127) Jun-20
Network Analyzer ESO71C | MY46110673  24-Jan-19(CTTL. No.J16X00547) Jar-20

Name Functon Ignay:

Calibrated by: Yu Zongyng SAR Test Engineer < &??b

Reviewed by. Ln Hao SAR Test Enginoer ) M’

Approved by: Qi Disnyuan SAR Project Lesder %

issued January 05, 2020
_This calibrasion cartificate shal not be reproduced except in full wahout written appeoval of the labaratory.

Certificate No: Z20-60027 Page 1ol 11
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T7TI. 5 p e a g

Add: No ST Xecyran Road, Haidien District, Beljiag, 100191, China
Tel: +86- 106230841 3-2312 Fanc 486 1062504053 -2504
E-enail coliichinan] comn Himus ww chuoatl <o

Glossary:

TSL tissue simulatng ligukd

NORMx,y.2 sansitivity in free space

Comd sensitivity In TSL / NORMx y,2

DCce diode compression poirt

CF crest factior (1L/duty_cycle) of the RF signat
ABCD modulation dependent linearzation parameters

Polarization @ @ rotation around probe axds

Polarization 8 8 rotation arcund an axis that is in the plane normal to probe axis (at measuwrement canter), i

8=0 is normal 1o probe axis

Connector Angle  information used In DASY system (o align proba sensor X 10 the robot coordinate system

Calibration s Performed According to the Following Standards:

a) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged
Specfic Absorption Rate (SAR) in the Human Head from Wireless Communications Davices:
Measuramant Techniques™, Jure 2013

b) |IEC 62208-1. "Measuremant procedure for the assessment of Specific Absarption Rate (SAR) from
hand-held and body-mounted davices used next 10 the ear (frequency range of 300 MHz 1o 6 GHz)",
July 2018

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

d) KDE 865664, “SAR Maasurement Requrements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

s NORMzx, yz: Assessed for E-fleld polarization B+0 (fSSOOMMz n TEM-call; 1> 1800MHz2: waveguide).
NORMx,y,z are only niermediate values, | . the uncerainties of NORMx v,z does not effect tha
£ -field uncertainty inside TSL (see below ConvF).

o NORMxyz = NORMx ¥ 2* frequenicy_response (see Frequaency Response Chart). This
hm:wonbmm«mmmswm-mnmwmm42.Thouneemmyofmo
frequency response s included in the stated uncertainty of Comvf.

¢ DCPxyz' DCP are numerical linearization parameters assessed basad on the data of power sweep
(no uncanainty required). DCP does nat depand on fraguency nor media

- m:mnmmuwwn.nomuunawmmmmummmm
characieristics.

o Axyz Beyr Cxyz,VRx yzA B.C are numencal inearization parametars assessad based an the
data of power sweep for spacific modulation signal The parametars do not depend an frequency nor
media. VR is the maximum calibeation range expressed in RMS voltage across the dicde

¢ ConvF and Boundary Effact Parametars: Assessed In flat phantom using E-field (or Temperature
Transfer Standard for fsB00MHz) and inside waveguide using analytical field distributions based on
power measuraments for f >E00MHZ. The same setups are used for assessment of the parametars
opplbdfwbom&yoomuﬂm(dpﬂ&deﬁh)dﬁidﬂypicdummywwmm.
Mmmanwmmsvdmmwmmummmwmw.
mMinTSmemwszOMx.ermemmmw
that given for Comv A frequancy dependent ConvF is used in DASY version 4.4 and higher which
allows extending the validity fraom250MHz tot 100MHz

*  Sphencal isotropy (3D deviation from isolropy): in a field of low gradients realized using a flat
phantom exposed by a patch artenna,

* Sensor Offsef. The sensor offset cormasponds 10 the offsat of virtual measwement canter from the
probe tip (on probe axds), No tolerance required.

. mmm-rmmbuwmmumummmwmmmm
{no uncertainty required),

Certificate No: 220-60027 Page 20l
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<TTL speag

AE No S| Xooywn Reed, Haldim Duerst, Negieg, 100191, China
Tef: +86-1062304633.2512 Fac: +86.10.62304633. 2504
E-reail: cofichenai] com Mg awnshinal

Probe ES3DV3

SN: 3252

Calibrated: January 03, 2020
Calibrated for DASY/EASY Systems

{Note: non<ompatitle with DASY2 systom!)
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*  InColsboration with
‘TTL s p e a g
CALIBRATION LABORATORY

Add No St Xuayusa Rosd Hsddan Dusriet, Beling, 100191, Chinn

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

Basic Calibration Parameters
| Sensor X Sensor Y Sensor Z Une (k=2) |
Norm(uVi(Vim))* 1.31 1.35 133 +10.0% |
DCP{mV)* | 104.4 104.4 1046 |
Modulation Calibration Parameters
uD Communication A s Tc [o VR | Unc®
System Name dB | d8\pV dB mv (k=2) |
) cw X 0.0 0.0 1.0 000 2865 |+23%
Y 0.0 0.0 1.0 2824 |
z 0.0 00 (10 2824

The reported uncertainty of measurement is stated as the standard uncerainty of
Measurement multiplied by the coverage factor k=2, which for 3 normal distribution
Carresponds to a coverage probability of approximately 95%.

A The uncertainties of Norm X, ¥, Z do not affect $he E

® Numarical inesarization parameter: unceetainty not required.

£ Uncertainly Is determined using

Cenlficine Noc Z20-60027

Pagosof i)

T4aid uncertanty nside TSL (soe Page 5 and Page 6).

the max. deviation from linear response applying rectangular distribution
and is expressed for tha 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

| Relatve | Conductivity o | Depth® | Unct.

1 MHZC ity (Shmy? | COMVF X | ConvF'Y | ComvF Z | Alpha® | © 0 | (o)
780 413 0.89 6.46 6.46 846 | 040 | 140 | +121%
835 | 415 0.90 6.29 629 829 | 035 | 182 | +121%
00 | 415 0.87 8.27 €27 | 627 | 038 | 167 | x124% |
1760 40.1 1.37 536 5.38 §36 | 064 | 1.27 | +121%
1900 40.0 1.40 8§20 | 20 5§20 | 084 | 128 | +124%
2000 40.0 1.40 512 512 £12 084 | 1.31 | +12.4% |
2300 385 167 | 4%a 4.94 484 | 080 | 109 | +121%
2450 39.2 1.80 4.76 476 475 090 | 110 | *121%
2600 39.0 196 452 | 452 452 | 090 | 110 | =124%

°quucncyvnldnym3ooWdiim&muwmblwwdwmlmn.wl"m&iebdw
250MHZ The uncertairty is the RSS of ComF uncenainty at calitration froquency and the uncertainty for the indicated
fraquency band. quueﬂquﬂdlybobm&blﬁzhz10.25,40,50“70"”2'010me"15830.64. 128,
150 and 220 MHz respectivaly. Above 5 GHz frequency validity can be exiended to £ 110 MHz
'Mi-qunqbdwsoﬂz.mui&ydmmmwaomo)mhmwtiwlmnmpenm

o 5 apphed to smumummmamaem.mmnumm(zwom
szﬁ%.munmnunssaucomﬁumuymmwmmm
°~anmounWMn.smﬂmmmmm dus o the boundary
MﬂrmﬁmhmmswgﬂﬂovtnwmubwnSGﬂsztZ%bmﬂw
between 3-6 GHz st any distance larger !an ha¥ the probe tip da from the boundary.
Certificate No: Z20.60027 Page 5 of 51
East China Institute of Telecommunications Page Number : 54 of 69

TEL: +86 21 63843300 FAX: +86 21 63843301 Report Issued Date: Mar. 11, 2020



EC'T Report No.: 20D00015-SAR01

" InCollsbonton with
CALURRATION LABORATORY
Add No 51 Xueysm Road Hatden Distries, Belpng, 10191, Chire

Tl +86-10-62304633-2512 Fax: +85-10-6230483 52504
Exmadl: crtb@chinggd com Huporwww dhnanl o

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

Calibration Parameter Determined in Body Tissue Simulating Media
' Relative | Conductivity o | Depth® | Unct.
| O | ity * am)? | COMPX | CandtY | ComrZ | Aokt | "ol |
T80 555 0.96 6.45 6.45 645 | 036 | 181  t121%
| B3 | ss2 0.97 .25 .26 626 | 035 | 183  *121%
500 55.0 1.06 6.23 6.23 623 | 046 | 147  t121%
. 1T80 534 149 506 | 506 506 | 081 | 136  +121% |
| 1900 83.3 1,62 481 | 481 481 | 058 | 141 +121%
2000 533 1.62 488 4.6 486 | 088 | 136  t121%
2300 629 181 480 | 480 | 460 | 080 | 147 | +121%
| 2450 527 1.96 448 443 448 | 090 | 145 | £121%
| 2800 525 218 | 427 427 427 | 090 | 1146 | £121%

© Fraquancy validty abowe 300 MHz of £100MHz caly appies for DASY vé 4 and higher (Page 2), else it is res¥rictad to
£50MHz. The uncacsinty & the RSS of ConvF uncertainty &t calibraton frequancy and the uncertainty for the indicated
frequency band. Frequancy validty beiow 300 MHz & £ 10. 25, 40, 50 and 70 MHz for ConvF assessments st 30, 64, 128,
150 ang 220 Mz respectivaly, Above 5 GHz fequency valdity can be extended 10 £ 110 MHz.

" At frequency bekw 3 GHZ, the valdity of Sssue paramaters (¢ and o) can be relaxed to £10% If iquid compensation
formula is appiied 1o measured SAR values. At frequancies above 3 GHz, the validty of tissue parameters (£ and o) is
restricled 1o £5% The uncertanty &5 the RSS of the CorvF uncertainty for Indicated tanget issus paramelsrs.

9 Alpha'Depth are cetermingd during caliration SPMGmmthMMMMHdthMy
effect aftar compansason it ahways less than £ 1% for frequancias below 3 GHz and below £ 2% for the frequencies
batwaen 3-6 GHz &t any distance larger than half the probe §p dismeler fom the boundary
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Add: No ST Xaeyuen Rosd, Heidin District, Beijing, 100194, Ohina

Tel: 456-10-02308633-2412
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Faox: +36-10-62304633-2504
Hip s wnctingilo

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

15
14
1.3
1.2
1.1
101
0.9
0.8
0.7

Frequency response(nor malized)

0.6

0.5

0 500 1000 1500 2000 2500
fiMHz)

* TEM *R22

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

3000
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Receiving Pattern (®), 8=0°

=600 MHz, TEM f=1800 MHz, R22

-0.8 ‘ | |
|
-1.0 : |
“AS0 -100 RO o S0 100 150
Rolif*)]
< 100Mrx Y BOoOMHEe T AROOMMHe T 2B500MMa
Uncernainty of Axial Botropy Assessment: #1.2% (k=2)
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Dynamic Range f(SARnead)
(TEM cell, f = 900 MHz)

=

% 10" 4 b
B ::
E’ 10' 4
10’1#
T T T T T
10 1w’ 10° 10’ 10°
SAR[mW/em']

[ 8- catcampensated  —0— compesaated

22—

| '\\
-3 o
2 \
0 7 10 ! 10° 10’ 10*
SAR[mMmW/cma |
* not compenanted * companaated
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)

&0 T . no
s I
80,

wl,
3 g=
a
; " g %0 \
- = \
ju \ [ \

'-\ - N \

12 \.\ |

F \ ] \\

o ey o ——

' = &« e ‘o ] n » x “ - L]
Ll Ll |
aheey rerow " ol Rt

AD 48 080 040 330 21 G20 043 060 OM 10
Uncertainty of Spherical Isotropy Assessment: £3.2% (K=2)

Cenificate No; Z20-60027 Page 100f 11

East China Institute of Telecommunications Page Number : 59 of 69
TEL: +86 21 63843300 FAX: +86 21 63843301 Report Issued Date: Mar. 11, 2020



:;c.'_T Report No.: 20D00015-SAR01

*  in Collabomtion wth
CALRRATION LABORATORY
AdE No ST Xueyoss Roed Haldlee Diswir, Bepirg. 100191, Chiea

Tk +85-10-62304633-2512 Fax: tEO-50-62)0881 52504
E-mrall: cad@ctonmi com Hupoowww ghhasad oo

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

Other Probe Parameters

! Sensor Arrangement - Triangular

;::onmcw Angle (%) 131
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disable

' Probe Overall Longth | 337mm
Probe Body DIMr Ti | 10mm ]
Tip Length = 10mm

[ Tip Diameter 4mm
Probe Tip to Sensor X Calibration Point 2mm |
Probe Tip to Sensor Y Callbration Point 2mm
Probe Tip to Sensor Z Calibration Point 2mm
Recommended lhuummm Distance from Suvf;eo 3mm—j

Centificane Noc Z20-60027 Page 11 of 11
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Z18-60425

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

_Client ECIT
IBI

:RTIFICATE

Object D835V2 - SN: 4d112

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

Calibration Procedures for dipole validation kits

Calibration date: October 25, 2018

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

All calibrations have been conducted in the closed laboratory facility: environment temperature(224¢3)'C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRVD 102083 01-Nov-17 (CTTL, No.J17X08756) Oct-18
Power sensor NRV-Z5 100542 01-Nov-17 (CTTL, No.J17X08756) Oct-18
Reference Probe EX3DV4 | SN 7514 27-Aug-18(SPEAG,No.EX3-7514_Aug18) Aug-19
DAE4 SN 1555 20-Aug-18(SPEAG No.DAE4-1555_Aug18) Aug-19
Secondary Standards ID # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 23-Jan-18 (CTTL, No.J18X00560) Jan-19
NetworkAnalyzer E5071C | MY46110673 24-Jan-18 (CTTL, No.J18X00561) Jan-19
Name Function Signature
ol by: Zhao Jing SAR Test Engineer éﬁ
R by Lin Hao SAR Test Engineer 1#115%
Bpprad by Qi Dianyuan SAR Project Leader =R

Issued: October 29, 2018
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, “Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)”, July 2016

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

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

Certificate No: Z18-60425 Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY52 52.10.2.1495
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5 mm
Frequency 835 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.90 mho/m
Measured Head TSL parameters (22.0+0.2) °C 42416 % 0.89 mho/m +6 %
Head TSL temperature change during test <1.0°C e —
SAR result with Head TSL
SAR averaged over1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 238mW/g
SAR for nominal Head TSL parameters normalized to 1W 9.63 mW /g £ 18.8 % (k=2)
SAR averaged over10 cm’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 1.55mW/g
SAR for nominal Head TSL parameters normalized to 1W 6.25 mW /g + 18.7 % (k=2)

Certificate No: Z18-60425

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 562 0.97 mho/m
Measured Body TSL parameters (220+02)°C 55.3+6% 0.96 mho/m +6 %
Body TSL temperature change during test <1.0°C - ——
SAR result with Body TSL
SAR averaged over1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 242mW /g

SAR for nominal Body TSL parameters

normalized to 1W

9.75 mW /g £ 18.8 % (k=2)

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

Condition

SAR measured

250 mW input power

1.59mW/g

SAR for nominal Body TSL parameters

normalized to 1W

6.40 mW /g £ 18.7 % (k=2)

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

Antenna Parameters with Head TSL

Impedance, transformed to feed point 52.70-1.03jQ

Return Loss -31.0dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 49.20-6.11jQ

Return Loss -24.1dB

General Antenna Parameters and Design

LEIectricaI Delay (one direction) 1.265 ns

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

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

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

Additional EUT Data

Manufactured by SPEAG

Certificate No: Z18-60425 Page 4 of 8
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DASYS5 Validation Report for Head TSL Date: 10.24.2018

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: f= 835 MHz; 6 = 0.892 S/m; &, = 42.41; p = 1000 kg/m3
Phantom section: Right Section

DASY5 Configuration:

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

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

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

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

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

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

Reference Value = 58.97 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.59 W/kg

SAR(1 g) = 2.38 W/kg; SAR(10 g) = 1.55 W/kg

Maximum value of SAR (measured) = 3.19 W/kg

2.14

-4.28

-6.43

-8.57

-10.71

0 dB =3.19 W/kg = 5.04 dBW/kg
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Impedance Measurement Plot for Head TSL

Trl s11 Log Mag 10.00ds/ Ref 0.000dB [F1]
50-00 5753560000 WHz ~30.962 @5

40.00
30.00
20.00
10.00
0.000 4
-10.00
=20, 00
-30.00

-40.00

-50.00
P s11 smith (R+jX) Scale 1.000u [F1 pel]

>1 835.00000 MHz 52.721 @ -1.0256 0 185.

s

/

Y

=
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DASYS5 Validation Report for Body TSL Date: 10.25.2018
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: f= 835 MHz; 6 = 0.961 S/m; ¢, = 55.25; p = 1000 kg/m3
Phantom section: Center Section
DASYS5 Configuration:

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

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

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

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

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

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

Reference Value = 57.14 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 3.68 W/kg

SAR(1 g) = 2.42 W/kg; SAR(10 g) = 1.59 W/kg

Maximum value of SAR (measured) = 3.24 W/kg

-2.05

-4.10

-6.16

-8.21

-10.26

0 dB =3.24 W/kg = 5.11 dBW/kg
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Impedance Measurement Plot for Body TSL

Trl S11 Log Mag 10.00dB/ ref 0.000d8 [F1]
5000 57§35, 66000 Wz ~24.135 d8

40.00
30.00
20.00
10.00
0.000 ) 1

-10.00

-20.00 &

~30.00

-40. 00

-50.00
P s11 smith (R+iX) Scale 1.000u [F1 pel]

>1 835.00000 MHz 49.161 0 -6.1143 0 31.17

e
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Accredited Laboratory

EAST CHINA INSTITUTE OF TELECOMMUNICATIONS
Shanghai, People’s Republic of China

for technical competence in the fisld of

Electrical Testing

This laboratory is accredited in accordance with the recegnized International Standard ISOJIEC 17025:2017
General requirements for the compefence of tesfing and calibrafion kaborataries. This accreditation demonsirates
technical competence for a defined scope and the operation of a laboratory quality management system
[refer to joint ISO-ILAC-IAF Communiqué dated April 2017).

Presented this 4™ day of May 201%.

Vice President, Accreditation Services
For the Accreditation Council
Certificate Mumber 3582.01

Valid toc February 28, 2021

For the Tesfs 1o which thiz ocoreditation gpplies, please refer 1o the iobonatorny's Electiool scope of Accreditation.
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