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TEST REPORT

Applicant : Wuhan Tianyu Information Industry Co., Ltd.
Manufacturer :  Wuhan Tianyu Information Industry Co., Ltd.
Product Name : Smart POS

Model No. . P20L

Trade Mark : N/A

Rating(s) : DC 3.7V From Battery; DC5V/2A From USB

Test Standard(s) : IEEE 1528-2013;
ANSI/IEEE (C95.1:2005; FCC 47 CFR Part 2 (2.1093);

The device described above is tested by Shenzhen Anbotek Compliance Laboratory Limited to
determine the maximum emission levels emanating from the device and the severe levels of the
device can endure and its performance criterion. The measurement results are contained in this test
report and Shenzhen Anbotek Compliance Laboratory Limited is assumed full of responsibility for
the accuracy and completeness of these measurements. Also, this report shows that the EUT
(Equipment Under Test) is technically compliant with the[EEE 1528-2013, FCC 47 CFR Part 2
(2.1093), ANSI/IEEE C95.1:2005requirements.

This report applies to above tested sample only and shall not be reproduced in part without written
approval of Shenzhen Anbotek Compliance Laboratory Limited.

Date of Test " Jan. 17~Feb. 27, 2019
Prepared By @ ﬂ

(Engineer / Bobby Wang)
Reviewer

(Supervisor / Snowy Meng)

Sofly Zioy
‘f\; W

Approved & Authorized Signer

(Manager / Sally Zhang)
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1. Statement of Compliance

The maximum results of Specific Absorption Rate (SAR) found during testing are as follows.

Highest Reported 1g-SAR(W/Kg) SAR Test Limit
FrequencyBand
Body (Omm) (W/Kg)
LTE Band 41 0.719
NFC 0.069 1.6
1-g Sum SAR 0.788
Test Result PASS
<Highest SAR Summary>

This device is in compliance with Specific Absorption Rate (SAR) for general population/uncontrolled exposure
limits (1.6 W/kg) specified in FCC 47 CFR part 2 (2.1093) and ANSI/IEEE C95.1-2005, and had been tested in

accordance with the measurement methods and procedures specified in IEEE 1528-2013

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066440  Fax:(86)755-26014772www.anbotek.com
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2. General Information

2.1. Client Information

Applicant Wuhan Tianyu Information Industry Co., Ltd.
HUST Industry Park, East-Lake Development Zone, Wuhan 430223,
Address > .
Hubei, China
Manufacturer Wuhan Tianyu Information Industry Co., Ltd.
HUST Industry Park, East-Lake Development Zone, Wuhan 430223,
Address . ,
Hubei, China
Factory Wuhan Tianyu Information Industry Co., Ltd.
Address HUST Industry Park, East-Lake Development Zone, Wuhan 430223,
Hubei, China

2.2. Testing Laboratory Information

Test Site:

: [Shenzhen Anbotek Compliance Laboratory Limited

Address:

2.3. Description of EquipmentUnder Test (EUT)

Product Name Smart POS
Model No. P20L
Trade Mark N/A
Test Power Supply DC 3.7V Battery inside
Test Sample No. S1(Normal Sample), S2(Engineering Sample)
Operation Frequency: LTE Band 41:2557.5~2652.5 MHz
2557.5 MHz — 2570.0 MHz — 2600.0 MHz — 2640.0
Test channel Frequency
MHz - 2652.5 MHz
Product
Description Modulation Type: QPSK,16QAM
Antenna Type: Internal Antenna
Antenna Gain(Peak): | LTE Band 41: -1.01 dBi

Tel:(86)755-26066440

Shenzhen Anbotek Compliance Laboratory Limited
Fax:(86)755-26014772www.anbotek.com
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2.4. Device Category and SAR Limits

This device belongs to portable device category because its radiating structure is allowed to be used within
20 centimeters of the body of the user. Limit for General Population/Uncontrolled exposure should be

applied for this device, it is 1.6 W/kg as averaged over any 1 gram of tissue.

2.5. Applied Standard

The Specific Absorption Rate (SAR) testing specification, method, and procedure for this device is in
accordance with the following standards:

IEEE 1528-2013

FCC 47 CFR Part 2 (2.1093)

ANSI/IEEE C95.1:2005

KDB 447498 DO1: v06

KDB 865664 DO1: v01r04

KDB 941225 DO05: v02r05

KDB 941225 D07: v01r02

2.6. Environment of Test Site

Items Required Actual
Temperature ('C) 18-25 22~23
Humidity (%RH) 30-70 55~65

2.7. Test Configuration

The device was controlled by using a base station emulator. Communication between the device and the emulator
was established by air link. The distance between the EUT and the antenna of the emulator is larger than 50 cm and
the output power radiated from the emulator antenna is at least 30 dB smaller than the output power of EUT. The
EUT was set from the emulator to radiate maximum output power during all tests. For WLAN SAR testing, WLAN

engineering testing software installed on the EUT can provide continuous transmitting RF signal.

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066440  Fax:(86)755-26014772www.anbotek.com
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3. Specific Absorption Rate (SAR)

3.1. 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 techniques
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.

3.2. 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 (p).The equation

description is as below:
SAR = d (dW) . d (dW)
~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

sar = c(20)
U\st

Where: C is the specific head capacity, 8T is the temperature rise and Stisthe exposure duration, or related to

the electrical field in the tissue by

o|E|?
SAR =

Where:c is the conductivity of the tissue, p is the mass density of the tissue and E is the RMS electrical field
strength.

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

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066440  Fax:(86)755-26014772www.anbotek.com
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4. SAR Measurement System
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DASY System Configurations

The DASYsystem for performance compliance tests is illustrated above graphically. This system consists of

the following items:

» A standard high precision 6-axis robot with controller, a teach pendant and software
A data acquisition electronic (DAE) attached to the robot arm extension
A dosimetric probe equipped with an optical surface detector system

The electro-optical converter (EOC) performs the conversion between optical and electrical signals

Y V V V

A measurement server performs the time critical tasks such as signal filtering, control of the robot
operation and fast movement interrupts.

A probe alignment unit which improves the accuracy of the probe positioning

A computer operating Windows XP

DASY software

Remove control with teach pendant and additional circuitry for robot safety such as warming lamps, etc.
The SAM twin phantom

A device holder

Tissue simulating liquid

YV V V V V V V V

Dipole for evaluating the proper functioning of the system

components are described in details in the following sub-sections.

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066440  Fax:(86)755-26014772www.anbotek.com
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4.1. E-Field Probe

The SAR measurement is conducted with the dosimetric probe (manufactured by SPEAG).The probe is
specially designed and calibrated for use in liquid with high permittivity. The dosimetric probe has special

calibration in liquid at different frequency. This probe has a built in optical surface detection system to

prevent from collision with phantom.

» E-Field Probe Specification
<EX3DV4 Probe>

Construction

Symmetrical design with triangular core
Built-in shielding against static charges
PEEK enclosure material (resistant to

organic solvents, e.g., DGBE)

Frequency

10 MHz to 6 GHz; Linearity: + 0.2 dB

Directivity

+ 0.3 dB in HSL (rotation around probe
axis)
+ 0.5 dB in tissue material (rotation

normal to probe axis)

Dynamic Range

10 puW/g to 100 mW/g; Linearity: + 0.2 dB
(noise: typically <1 uW/g)

Dimensions

Overall length: 330 mm (Tip: 20 mm)
Tip diameter: 2.5 mm (Body: 12 mm)
Typical distance from probe tip to dipole

centers: 1 mm

Photo of EX3DV4

> E-Field Probe Calibration

Each probe needs to be calibrated according to a dosimetric assessment procedure with accuracy better
than + 10%. The spherical isotropy shall be evaluated and within + 0.25dB. The sensitivity parameters

(NormX, NormY, and NormZ), the diode compression parameter (DCP) and the conversion factor

(ConvF) of the probe are tested. The calibration data can be referred to appendix C of this report.

4.2. Data Acquisition Electronics (DAE)

The data acquisition electronics (DAE) consists 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

and 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 input impedance of the DAE is 200MOhm; the inputs are symmetrical and floating. Common mode

rejection is above 80dB.

Tel:(86)755-26066440

Shenzhen Anbotek Compliance Laboratory Limited

Fax:(86)755-26014772www.anbotek.com
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Photo of DAE

4.3. Robot

The SPEAG DASY system uses the high precision robots (DASYS: TX60XL) type from Staubli SA (France).
For the 6-axis controllersystem, the robot controller version (DASYS5: CS8c) from Stéubli is used. The

Staublirobot series have many features that are important for our application:

» High precision (repeatability £0.035 mm)
» High reliability (industrial design)
» Jerk-free straight movements

» Low ELF interference (the closed metallic construction shields against motor control fields)

-

‘Y

Photo of DASYS

4.4. Measurement Server

The measurement server is based on a PC/104 CPU board with CPU (DASYS5: 400 MHz, Intel Celeron),
chipdisk (DASYS: 128 MB), RAM (DASYS5: 128 MB). The necessary circuits for communication with the
DAE electronic box, as well as the 16 bit AD converter system for optical detection and digital I/O interface
are contained on the DASY I/O board, which is directly connected to the PC/104 bus of the CPU board.

The measurement server performs all the real-time data evaluation for field measurements and surface

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066440  Fax:(86)755-26014772www.anbotek.com
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detection, controls robot movements and handles safety operations.

Photo of Server for DASY5S

4.5. Phantom
<SAM Twin Phantom>
Shell Thickness 2+ 0.2 mm;
Center ear point: 6 £ 0.2 mm ﬁ
Filling Volume Approx. 25 liters 1 T P
Dimensions Length: 1000 mm; Width: 500 mm,; T

Height: adjustable feet

Measurement Areas | Left Hand, Right Hand, Flat Phantom

Photo of SAM Phantom

The bottom plate contains three pair of bolts for locking the device holder. The device holder positions are
adjusted to the standard measurement positions in the three sections. A white cover is provided to tap the
phantom during off-periods to prevent water evaporation and changes in the liquid parameters. On the

phantom top, three reference markers are provided to identify the phantom position with respect to the robot.

<ELI4 Phantom>

Shell Thickness 2 + 0.2 mm (sagging: <1%)
Filling Volume Approx. 30 liters

Dimensions Major ellipse axis: 600 mm

Minor axis:400 mm

Photo of ELI4 Phantom

The ELI4 phantom is intended for compliance testing of handheld and body-mounted wireless devices in the
frequency range of 30 MHz to 6 GHz. ELI4 is fully compatible with standard and all known tissue simulating

liquids.

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066440  Fax:(86)755-26014772www.anbotek.com



AnbOtEk Shenzhen Anbotek Compliance Laboratory Limited
Product Sofety FCC ID: 2ALKI-P20L Page140f63 Report No.: R0219020003W

4.6. Device Holder

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 5 mm 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 different positions given in the standard. It has two scales
for the device rotation (with respect to the body axis) and the device inclination (with respect to the line
between the ear reference points). The rotation center 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.

Device Holder

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066440  Fax:(86)755-26014772www.anbotek.com
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4.7. Data Storage and Evaluation
» Data Storage

The DASY software stores the assessed data from the data acquisition electronics as raw data (in
microvolt readings from the probe sensors), together with all the necessary software parameters for the
data evaluation (probe calibration data, liquid parameters and device frequency and modulation data) in
measurement files. The post-processing software evaluates the desired unit and format for output each
time the data is visualized or exported. This allows verification of the complete software setup even
after the measurement and allows correction of erroneous parameter settings. For example, if a
measurement has been performed with an incorrect crest factor parameter in the device setup, the

parameter can be corrected afterwards and the data can be reevaluated.

The measured data can be visualized or exported in different units or formats, depending on the selected
probe type (e.g., [V/m], [A/m], [mW/g]). Some of these units are not available in certain situations or
give meaningless results, e.g., a SAR-output in a non-lose media, will always be zero. Raw data can

also be exported to perform the evaluation with other software packages.
» Data Evaluation

The DASY post-processing software (SEMCAD) automatically executes the following procedures to
calculate the field units from the microvolt readings at the probe connector. The parameters used in the

evaluation are stored in the configuration modules of the software:

Probe parameters: - Sensitivity Normy, ajo, a;1, ap
- Conversion factor ConvF;

- Diode compression point  dcp;

Device parameters: - Frequency f
- Crest factor cf

Media parameters: - Conductivity o
- Density p

These parameters must be set correctly in the software. They can be found in the component documents
or they can be imported into the software from the configuration files issued for the DASY components.
In the direct measuring mode of the multi-meter option, the parameters of the actual system setup are
used. In the scan visualization and export modes, the parameters stored in the corresponding document

files are used.

The first step of the evaluation is a linearization of the filtered input signal to account for the
compression characteristics of the detector diode. The compensation depends on the input signal, the
diode type and the DC-transmission factor from the diode to the evaluation electronics. If the exciting

field is pulsed, the crest factor of the signal must be known to correctly compensate for peak power.

The formula for each channel can be given as:

cf

Vi = +Ui2'dcp-
1

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066440  Fax:(86)755-26014772www.anbotek.com
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with V= compensated signal of channel i, (i = x, y, z)
U; = input signal of channel i, 1=x, y, z)
cf = crest factor of exciting field (DASY parameter)
dcp; = diode compression point (DASY parameter)

From the compensated input signals, the primary field data for each channel can be evaluated:

Vi

Norm;-ConvF

E-field Probes: E; =

i g, £2
H-field Probes: H; = \/\7, . m

with V;= compensated signal of channel i,(i = x, y, z)
Norm;= sensor sensitivity of channel i, (i = x, y, z), pV/(V/m)? for E-field Probes
ConvF= sensitivity enhancement in solution
a;j= sensor sensitivity factors for H-field probes
f = carrier frequency [GHz]
Ei= electric field strength of channel i in V/m

H;=magnetic field strength of channel i in A/m

The RSS value of the field components gives the total field strength (Hermitian magnitude):

The primary field data are used to calculate the derived field units.

[

SAR =E%, - ————
°t 5. 1000

with SAR = local specific absorption rate in mW/g
E= total field strength in V/m
6 = conductivity in [mho/m] or [Siemens/m]|

p = equivalent tissue density in g/cm’

Note that the density is set to 1, to account for actual head tissue density rather than the density of the

tissue simulating liquid.

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066440  Fax:(86)755-26014772www.anbotek.com
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5. Test Equipment List

Manufacture Calibration
Name of Equipment Type/Model Serial Number
r Last Cal. Due Date

SPEAG 2600MHz System Validation Kit D2600V2 1058 Jun. 19, 2018 | Jun. 18, 2021
Rohde & UNIVERSAL RADIO
Schiors B OMMENICATION TESTER CMW 500 104209 Nov.05, 2018 | Nov.04, 2019
SPEAG Data Acquisition Electronics DAE4 387 Sept.06,2018 | Sept.05,2019
SPEAG Dosimetric E-Field Probe EX3DV4 7396 May 12,2018 | May 11,2019
Agilent ENA Series Network Analyzer E5071C MY46317418 |May.23,2018 | May. 22,2019
SPEAG DAK DAK-3.5 1226 NCR NCR
SPEAG SAM Twin Phantom QDO000P40CD 1802 NCR NCR
SPEAG ELI Phantom QDOVAOO4AA 2058 NCR NCR

AR Amplifier ZHL-42W QA1118004 NCR NCR
Agilent Power Meter N1914A MY50001102 [Nov. 05, 2018| Nov. 04, 2019
Agilent Power Sensor N8481H MY51240001 |Nov. 05, 2018| Nov. 04, 2019

R&S Spectrum Analyzer N9020A MY51170037 |Nov. 05, 2018| Nov. 04, 2019
Agilent Signal Generation N5182A MY48180656 |Nov. 05,2018| Nov. 04, 2019
Worken Directional Coupler 0110A056010-10 | COM5BNW1A2 [Nov. 05, 2018| Nov. 04, 2019
Note:

1. The calibration certificate of DASY can be referred to appendix C of this report.

2. The dipole calibration interval can be extended to 3 years with justification. The dipoles are also not

physically damaged, or repaired during the interval.

3. The Insertion Loss calibration of Dual Directional Coupler and Attenuator were characterized via the network

analyzer and compensated during system check.

4. The dielectric probe kit was calibrated via the network analyzer, with the specified procedure (calibrated in

pure water) and calibration kit (standard) short circuit, before the dielectric measurement. The specific

procedure and calibration kit are provided by Agilent.

5. In system check we need to monitor the level on the power meter, and adjust the power amplifier level to have

precise power level to the dipole; the measured SAR will be normalized to 1W input power according to the

ratio of 1W to the input power to the dipole. For system check, the calibration of the power amplifier is

deemed not critically required for correct measurement; the power meter is critical and we do have

calibration for it
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6. Tissue Simulating Liquids

For the measurement of the field distribution inside the SAM phantom with DASY, the phantom must be
filled with around 25 liters of homogeneous body tissue simulating liquid. For head SAR testing, the liquid
height from the ear reference point (ERP) of the phantom to the liquid top surface is larger than 15 cm, which
is shown in Fig. 6.1. For body SAR testing, the liquid height from the center of the flat phantom to the liquid
top surface is larger than 15 cm, which is shown as followed:

=

Photo of Liquid Height for Body SAR

The following table gives the recipes for tissue simulating liquid.

Frequency Water | Sugar | Cellulose Salt Preventol | DGBE | Conductivity | Permittivity

(MHz) (%) (%) (%) (%) (%) (%) (o) (er)

For Head
900 40.3 57.9 0.2 1.4 0.2 0 0.97 41.5

1750 55.2

0 0 0.3 0 44.5 1.37 40.1
1800,1900,2000 55.2 0 0 0.3 0 44.5 1.40 40.0
2450 55.0 0 0 0 0 45.0 1.80 39.2
2600 54.8 0 0 0.1 0 45.1 1.96 39.0

For Body
900 50.8 48.2 0 0.9 0.1 0 0.97 55.2
1750 70.2 0 0 0.4 0 29.4 1.49 53.4
1800,1900,2000 70.2 0 0 0.4 0 29.4 1.52 533
2450 68.6 0 0 0 0 314 1.95 52.7
2600 65.5 0 0 0 0 31.5 2.16 52.5
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The following table shows the measuring results for simulating liquid.

. Measured Target Tissue Measured Tissue ..
Tissue Liquid
Frequency Dev. Dev. Test Data
Type (3 c & c Temp.
(MHz) (%) (%)
2600B 2600 52.5 2.16 50.98 -2.90 2.18 0.93 223 02/27/2019

7. System Verification Procedures

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.

» Purpose of System Performance check

The system performance check verifies that the system operates within its specifications. System and
operator errors can be detected and corrected. It is recommended that the system performance check be
performed prior to any usage of the system in order to guarantee reproducible results. The system
performance check uses normal SAR measurements in a simplified setup with a well characterized
source. This setup was selected to give a high sensitivity to all parameters that might fail or vary over
time. The system check does not intend to replace the calibration of the components, but indicates

situations where the system uncertainty is exceeded due to drift or failure.

» System Setup

In the simplified setup for system evaluation, the EUT 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:

Spacer
3D Probe positioner
{ s
| Field probe
\ Flat Phantom
Dipole
\ 4
Dir.Coupler U
Signal Ll — oxe—] ]
Generator -'Attl

System Setup for System Evaluation
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» Validation Results
Comparing to the original SAR value provided by SPEAG, the verification data should be within its

specification of 10%. The table below shows the target SAR and measured SAR after normalized to 1W

input power. It indicates that the system performance check can meet the variation criterion and the

Photo of Dipole Setup

plots can be referred to Appendix A of this report.

Power fed
.. Targeted Measured | Normalized X
Frequency| Liquid onto Deviation
Date SAR SAR SAR
(MHz) Type reference (%)
. (Wikg) (W/kg) (W/kg)
dipole (mW)
02/27/2019 2600 Body 250 56.8 13.8 55.2 -2.82

Target and Measurement SAR after Normalized
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8. EUT Testing Position

8.1. Body Worn Position

Body operating configurations are tested with the belt-clips and holsters attached to the device and
positioned against a flat phantom in a normal use configuration. The body-worn accessory procedures in
FCC KDB 447498 D01 should be used to test for body-worn accessory SAR compliance, without a headset
connected to it. This enables the test results for such configuration to be compatible with that required for
hotspot mode when the body-worn accessory test separation distance is greater than or equal to that required
for hotspot mode, when applicable. When the reported SAR for body-worn accessory, measured without
ahead set connected to the handset is < 1.2 W/kg, the highest reported SAR configuration for that wireless
mode and frequency band should be repeated for that body-worn accessory with a handset attached to the
handset.

Accessories for body-worn operation configurations are divided into two categories: those that do not
contain metallic components and those that do contain metallic components and those that do contain
metallic components. When multiple accessories that do not contain metallic components are supplied with
the device, the device is tested with only the accessory that dictates the closest spacing to the body. Then
multiple accessories that contain metallic components are test with the device with each accessory. If
multiple accessories share an identical metallic component (i.e. the same metallic belt-chip used with
different holsters with no other metallic components) only the accessory that dictates the closest spacing to

the body is tested.

{:N 'r‘ln.*__ ‘-\._\_‘ { -.HLEH H\'““a
- = 3 T < & ", ! .

Nt

Body Worn Position
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9.

9.1.

Measurement Procedures

The measurement procedures are as follows:

(a) Use base station simulator (if applicable) or engineering software to transmit RF power continuously
(continuous Tx) in the middle channel.

(b) Keep EUT to radiate maximum output power or 100% duty factor (if applicable)

(c) Measure output power through RF cable and power meter.

(d) Place the EUT in the positions as setup photos demonstrates.

(e) Set scan area, grid size and other setting on the DASY software.

(f) Measure SAR transmitting at the middle channel for all applicable exposure positions.

(g) Identify the exposure position and device configuration resulting the highest SAR

(h) Measure SAR at the lowest and highest channels atthe worst exposure position and device configuration

if applicable.

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

(a) Power reference measurement

(b) Area scan

(c) Zoom scan

(d) Power drift measurement

Spatial Peak SAR Evaluation

The procedure for spatial peak SAR evaluation has been implemented according to the test standard. It can be
conducted for 1g and 10g, as well as for user-specific masses. The DASY software includes all numerical

procedures necessary to evaluate the spatial peak SAR value.

The base for the evaluation is a "cube" measurement. The measured volume must include the 1g and 10g
cubes with the highest averaged SAR values. For that purpose, the center of the measured volume is aligned to

the interpolated peak SAR value of a previously performed area scan.

The entire evaluation of the spatial peak values is performed within the post-processing engine (SEMCAD).
The system always gives the maximum values for the 1g and 10g cubes. The algorithm to find the cube with

highest averaged SAR is divided into the following stages:

(a) Extraction of the measured data (grid and values) from the Zoom Scan

(b) Calculation of the SAR value at every measurement point based on all stored data (A/D values and
measurement parameters)

(c¢) Generation of a high-resolution mesh within the measured volume

(d) Interpolation of all measured values form the measurement grid to the high-resolution grid

(e) Extrapolation of the entire 3-D field distribution to the phantom surface over the distance from sensor to
surface

(f) Calculation of the averaged SAR within masses of 1g and 10g

Shenzhen Anbotek Compliance Laboratory Limited
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9.2. Power Reference Measurement

The Power Reference Measurement and Power Drift Measurements are for monitoring the power drift of the
device under test in the batch process. The minimum distance of probe sensors to surface determines the
closest measurement point to phantom surface. This distance cannot be smaller than the distance of sensor

calibration points to probe tip as defined in the probe properties.

9.3. Area Scan Procedures

The area scan is used as a fast scan in two dimensions to find the area of high field values, before doing a
fine measurement around the hot spot. The sophisticated interpolation routines implemented in DASY
software can find the maximum found in the scanned area, within a range of the global maximum. The range
(in dBO is specified in the standards for compliance testing. For example, a 2 dB range is required in IEEE
standard 1528 and IEC 62209 standards, whereby 3 dB is a requirement when compliance is assessed in
accordance with the ARIB standard (Japan), if only one zoom scan follows the area scan, then only the
absolute maximum will be taken as reference. For cases where multiple maximums are detected, the number
of zoom scans has to be increased accordingly.

Area scan parameters extracted from FCC KDB 865664 D01 SAR measurement 100 MHz to 6 GHz.

<3 GHz >3 GHz
Maximum distance from closest measurement point o
i : 5+ 1mm Y2:8:1In(2) £ 0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom
: 30°+1° 20°+1°
surface normal at the measurement location
<2 GH7: <15 mm 3—-4GH7z:<12mm
2-3GHz:<12mm 4 -6 GHz: <10 mm
Maximum area scan spatial resolution: AX .., AVaea When the x or y dimension of the test device, in the
measurement plane orientation, is smaller than the above,
the measurement resolution must be < the corresponding
x or y dimension of the test device with at least one
measurement point on the test device.

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066440  Fax:(86)755-26014772www.anbotek.com



Anbotek

Shenzhen Anbotek Compliance Laboratory Limited
Product Sofety FCC ID: 2ALKI-P20L Page240f63 Report No.: R0219020003W

9.4. Zoom Scan Procedures

Zoom scans are used assess the peak spatial SAR values within a cubic averaging volume containing 1 gram
and 10gram of simulated tissue. The zoom scan measures points (refer to table below) within a cube shoes
base faces are centered on the maxima found in a preceding area scan job within the same procedure. When
the measurement is done, the zoom scan evaluates the averaged SAR for 1 gram and 10 gram and displays

these values next to the job’s label.

Zoom scan parameters extracted from FCC KDB 865664 D01 SAR measurement 100 MHz to 6 GHz.

1 GHz 1 GHz

=

: . : <2 GHz: < &8 mm J-4GHz: =fmm
Meximum zoom scan spatial resolution: Axzyom. AVzeon 3 GHz <5 oo’ 1 6 GHE <A mm
LA=2 2, = 311 - Z. = 4 11m

J-1GHz: <41 mm

uniform grid: Azz,(n) < 5 1mm 1-5GHz: < 3 mm

S-6GHz:<2mm

Meximum zoom scan AZz00m(1): between 3-4GHz: <3 mm
spatial resolution, 1" two points closest < 4 mm 4-5GHz: <2.5 mm
normal to phantom to phantom surface 5 -6 GHz <2 mm
surface gradad
grid

/—“‘:’:20cu:l(n::> 1 }:

between subsequent = 1.5 Azzpn(n-1)

points

3-4GHz: > 28 mm
X.V.Z =30 mm 4-5GHz: = 25 mm
5-6GHz: > 22 mm

Miniuu 20011 ¢4l
volume

Note: 6 is the penetration depth of a plane-wave at normal incidence to the tissue medium; see draft standard IEEE
P1528-2011 for details.

When zoom scan is required and the reporied SAR. from the area scan based 1-g S4R estimation procedures of
KDB 447498 15 < 1.4 W'kg, < 8 mm, < 7 mm and < 5 mimi zoom scan resolution may be applied, respectively, tor
2 GHz to 3 GHz. 3 GHz to 4 GHz and 4 GHz to 6 GHz,
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9.5. Volume Scan Procedures

The volume scan is used for assess overlapping SAR distributions for antennas transmitting in different
frequency bands. It is equivalent to an oversized zoom scan used in standalone measurements. The
measurement volume will be used to enclose all the simultaneous transmitting antennas. For antennas
transmitting simultaneously in different frequency bands, the volume scan is measured separately in each
frequency band. In order to sum correctly to compute the 1g aggregateSAR, the EUT remain in the same test
position for all measurements and all volume scan use the same spatial resolution and grid spacing. When all
volume scan were completed, the software, SEMCAD postprocessor can combine and subsequently

superpose these measurement data to calculating the multiband SAR.

9.6. Power Drift Monitoring

All SAR testing is under the EUT install full charged battery and transmit maximum output power. In DASY
measurement software, the power reference measurement and power drift measurement procedures are used
for monitoring the power drift of EUT during SAR test. Both these procedures measure the field at a
specified reference position before and after the SAR testing. The software will calculate the field difference
in dB. If the power drift more than 5%, the SAR will be retested.
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10.Conducted Power
LTE Band 41
TX Channel Frequenc . Burst Average Power [dBm]
Bandwidth (MHz) { RB Size/Offget QPSK 16QAM
1 RB low 22.50 21.66
1 RB mid 22.58 21.53
1 RB high 22.82 21.99
2557.5 50% RB low 21.57 20.75
50% RB mid 21.66 20.60
50% RB high 21.62 20.36
100% RB 21.37 20.38
1 RB low 22.81 21.89
1 RB mid 22.64 21.71
1 RB high 22.56 21.67
5 MHz 2600.0 50% RB low 22.52 21.27
50% RB mid 22.63 21.68
50% RB high 22.35 21.64
100% RB 22.64 21.62
1 RB low 22.72 21.17
1 RB mid 22.54 21.11
1 RB high 22.95 21.03
2652.5 50% RB low 22.01 20.96
50% RB mid 22.13 21.07
50% RB high 22.08 21.02
100% RB 21.99 21.07
1 RB low 22.61 21.99
1 RB mid 22.36 21.86
1 RB high 22.73 21.71
2560.0 50% RB low 22.57 20.52
50% RB mid 22.65 20.75
50% RB high 2243 20.61
10 MHz 100% RB 21.86 20.76
1 RB low 22.76 21.52
1 RB mid 22.35 21.25
1 RB high 22.56 21.42
26000 50% RB low 22.15 21.14
50% RB mid 22.43 21.24
50% RB high 22.24 21.06
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100% RB 22.24 21.42
1 RB low 22.38 21.63
1 RB mid 22.16 21.14
1 RB high 22.10 21.38
2650.0 50% RB low 21.64 21.06
50% RB mid 21.84 21.18
50% RB high 21.36 21.11
100% RB 21.48 20.56
1 RB low 21.59 20.63
1 RB mid 21.41 20.62
1 RB high 21.72 20.68
2562.5 50% RB low 21.68 20.58
50% RB mid 22.00 20.98
50% RB high 21.59 20.67
100% RB 21.83 20.78
1 RB low 22.73 21.41
1 RB mid 22.18 21.06
1 RB high 22.49 21.23
15 MHz 2600.0 50% RB low 22.20 21.00
50% RB mid 22.25 21.03
50% RB high 22.13 20.99
100% RB 22.02 21.24
1 RB low 21.29 20.53
1 RB mid 21.25 20.26
1 RB high 21.45 20.30
2647.5 50% RB low 21.03 20.31
50% RB mid 21.30 20.44
50% RB high 21.10 20.27
100% RB 21.32 20.41
1 RB low 23.06 21.93
1 RB mid 22.56 22.13
1 RB high 22.23 22.34
2570.0 50% RB low 22.36 22.36
50% RB mid 22.54 22.71
20 MHz 50% RB high 22.25 22.54
100% RB 22.26 20.83
1 RB low 23.02 22.54
1 RB mid 22.68 22.31
2600.0 1 RB high 22.56 22.27
50% RB low 22.12 21.36
50% RB mid 22.35 21.67
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50% RB high 22.20 21.52
100% RB 22.13 21.36
1 RB low 22.82 22.16
1 RB mid 22.26 21.96
1 RB high 22.49 21.80
2640.0 50% RB low 22.00 21.03
50% RB mid 22.01 21.28
50% RB high 21.86 21.12
100% RB 21.94 21.13
NFC
Mode Frequency (MHz) Average Power (dBm)
NFC 13.56 -14.608
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11.Antenna Location

EUT Top Edge
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12.SAR Test Results Summary

General Note:
1. Per KDB 447498 D01v05101, the reported SAR is the measured SAR value adjusted for maximum tune-up
tolerance.
Scaling Factor = tune-up limit power (mW) / EUT RF power (mW), where tune-up limit is the
maximum rated power among all production units.
Reported SAR(W/kg)= Measured SAR(W/kg)* Scaling Factor

other channels SAR testing are not necessary
3. Below is directly from KDB 941225 DO05:
5.4. Time-Division Duplex (TDD) test configurations SAR must be measured with a fixed periodic duty factor
corresponding to the highest transmission duty factor implemented for the device according to the UL-DL
configurations defined by 3GPP.8 The transmission duty factor must take into account UpPTS duration in the
special sub-frame.9 The applicable cyclic prefix configuration that results in the longest UpPTS duration
should be used to determine the transmission duty factor and applied to the SAR measurement setup to ensure
the measured SAR is compensated correctly.10 The parameters used to compute the SAR measurement duty
factor must be clearly
In regards to KDB 941225 D05 the TDD test duty cycle of the EUT was set up through base station simulator
to output continuously

12.1. Body SAR Results

Per KDB 447498 D01v05r01, for each exposure position, if the highest output channel reported SAR<0.8W/kg,

<LTE>
Averag|Tune-U |Scali
Gap PowerMeasured|Reported
Plot Test Freq. e p ng
Band Mode (m Drift | SAR;, | SARj,
No. Position ) (MHz) | Power | Limit [Facto @B) | (Wikg) | (W/kg)
m
(dBm) | (dBm) | r 5 &
LTE Band 41 | 20MHz/1RB Front 5 12570.0| 23.06 | 23.10 | 1.01| 0.12 | 0.426 0.430
LTE Band 41 |20MHz/50RB | Front 5 |12570.0 | 22.54 | 23.10 | 1.14|-0.08 | 0.315 0.358
#1 |LTE Band 41 | 20MHz/1RB Back 5 12570.0 | 23.06 | 23.10 | 1.01| 0.08 | 0.712 0.719
LTE Band 41 | 20MHz/50RB| Back 5 |12570.0 | 22.54 | 23.10 | 1.14|-0.10 | 0.622 0.708
LTE Band 41 | 20MHz/1RB |Rightside| 5 |2570.0| 23.06 | 23.10 | 1.01| 0.11 0.263 0.266
LTE Band 41 | 20MHz/50RB | Right side | 5 |2570.0 | 22.54 | 23.10 | 1.14| 0.06 | 0.201 0.229

SAR variability requirement

According to KDB 865664 D01v01 section 2.8.1, repeated measurements

procedures as below:

are required following the

1.Repeated measurement is not required when the original highest measured SAR is < 0.80W/kg; steps

2).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 > 1.45 W/kg
(~10% from the 1-g SAR limit).
4 .Perform a third repeated measurement only if the original, first or second repeated measurement is >

1.5 W/kg and the ratio of largest to smallest SAR for the original. first and second repeated
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measurements is > 1.20.Measured SAR (W/Kg)

Repeated SAR: N/A
Note: 1g-SAR scalar summation<1.6W/kg, so no simultaneous SAR is required.
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13.Simultaneous Transmission Analysis

Simultaneous Multi-band Transmission Evaluation:

Position Simultaneous state
Body 1. LTE+NFC
NOTE:

1. For simultaneous transmission at head and body exposure position, 2 transmitters simultaneous
transmission was the worst state.

2. Based upon KDB 447498 D01, NFC SAR is excluded as below table.

3. If the test separation distance is <5mm, 5mm is used for excluded SAR calculation.

4. For minimum test separation distance =50mm,NFC standalone SAR is excluded according to [(max.
power of channel, including tune-up tolerance, mW)/ (min. test separation distance, mm) [\f (GHz) /x] =
3.0 for 1-g SAR and =7.5 for 10-g extremity SAR

5. The reported SAR summation is calculated based on the same configuration and test position.

6. KDB 447498 / 4.3.2 (2) when standalone SAR test exclusion applies to an antenna that transmits
simultaneously with other antennas, the standalone SAR must be estimated according to following to
determine simultaneous transmission SAR test exclusion: a) (max. power of channel, including tune-up
tolerance, mW)/(min. test separation distance, mm)]-[Vf (GHz) /x] W/kg for test separation distances< 50
mm; Where x = 7.5 for 1-g SAR, and x = 18.75 for 10-g SAR. b) 0.4W/Kg for 1-g SAR and 1.0W/Kg for
10-g SAR, when the separation distance is >50mm.

Estimated SAR Maximum Power Antenna to Frequency(MHz) | Stand alone
dBm mw user(mm) SAR(1g)
[Wikg]
NFC Body -14 0.04 5 13.56 0.069
. . Max. 1-g SAR I-g Sum SAR
Simultaneous Mode Position Mode
(W/kg) (W/kg)
Body LTE 0.719
LTE+NFC 0.788
NFC 0.069

Simultaneous transmission SAR test exclusion is determined for each operating configuration and
exposure condition according to the reported standalone SAR of each applicable simultaneous
transmitting antenna.

When the sum of SAR 1g of all simultaneously transmitting antennas in an operating mode and
exposure condition combination is within the SAR limit (SAR-1g 1.6 W/kg), the simultaneous transmission
SAR is not required. When the sum of SAR 1g is greater than the SAR limit (SAR-1g 1.6 W/kg), SAR test
exclusion is determined by the SPLSR.
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14.Measurement Uncertainty

Per KDB 865664 D01 SAR Measurement 100 MHz to 6 GHz, when the highest measured 1-g SAR within a fr
equency band is< 1.5 W/Kg, the extensive SAR measurement uncertainty analysis is not required in SAR reports s

ubmitted for equipment approval.
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Appendix A. EUT Photos and Test Setup Photos

Body Front(Smm) Body Back(5mm)

Right side(5mm)
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Appendix B. Plots of SAR System Check

Date: 02/27/2019
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1058

Communication System: UID 0, CW (0); Frequency: 2600 MHz

Medium parameters used: f= 2600 MHz; ¢ = 2.055 S/m; ¢, = 37.597; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:

e Probe: EX3DV4 — SN7396; ConvF(7.38, 7.38, 7.38); Calibrated: 12.05.2018;

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn387; Calibrated: 6.9.2018

e Phantom: SAM ; Type: QD0O00P40CD; Serial: TP: 1802

e  Measurement SW: DASY52, Version 52.8 (7); SEMCAD X Version 14.6.10 (7164)

Configuration/Pin=250mW/Area Scan (71x71x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) =23.2 W/kg

Configuration/Pin=250mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 97.87 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 28.3 W/kg

SAR(1 g) = 13.8 W/kg; SAR(10 g) = 6.22 W/kg

Maximum value of SAR (measured) =22.7 W/kg

Wikg

23.200
18.563
13.926

9.289

4.652

D.015
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Appendix C. Plots of SAR Test Data

#1 Date: 02/27/2019

LTE Band41 Body Back

Communication System: UID 0, Generic LTE (0); Frequency: 2570 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2600 MHz; o = 2.18 mho/m; er = 50.98; p = 1000 kg/m3
Phantom section: Flat Section

DASYS5 Configuration:

e Probe: EX3DV4 — SN7396; ConvF(7.38, 7.38, 7.38); Calibrated: 12.05.2018;

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn387; Calibrated: 6.9.2018

e Phantom: SAM ; Type: QD000P40CD; Serial: TP: 1802

e Measurement SW: DASY52, Version 52.8 (7); SEMCAD X Version 14.6.10 (7164)

BODY/BACK/Area Scan (9x15x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) =1.378 W/kg

BODY/BACK/Zoom Scan(5x5x7)/Cube 0: Measurement grid:dx=8mm, dy=8mm, dz=5mm
Reference Value = 8.516 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 1.439 W/kg

SAR(1g) =0.712 W/kg; SAR(10 g) = 0.382 W/kg

Maximum value of SAR (measured) = 0.952 W/kg

-4.62
-9.23
-13.85

-18.46

-23.08
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Appendix D. DASY System Calibration Certificate
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O Ly . 3 CALIBRATION
Add: No.51 Xucyosn Koad, Hudsan Districl, Beijing, 100191, China "/;m CMAS LO5TO
Tel: #B6-10-62304633-221% Fax: # R 106230463 32200
E-mail; citberchinatt] com Hitp v chinatll.cn
Client Anbotek (Auden) Certificate No: Z18-986T1
CALIBRATION CERTIFICATE 5
Object EX30DV4 - SN:T386

Calibration Procedure(s) FF-Z12-006-08

Calibration Procedures for Dosimetric E-field Probes

Calibration date May12, 2018

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements{S|). The maasuremants and the uncertainties with confidence probability are given on the following
pages and are part of the cerificate

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

Calibration Equipment used (M&TE critical for calibration)

[ Primary Standards ID# Cal Dalﬂﬂal@ﬂq! by, Certificate No.) Scheduled Calibration

| Power Meter NRP2 101919 20-Jun-17 (CTTL, No J17X07447) Jun-18

| Power sensor NRP-Z91 | 101547 20-Jun=17 (CTTL, No. JITX07447) Jun-18
Power sensor  NRP-Z91 | 101548 20-Jun-17 (CTTL, No J17 X07447) Jun-18
Reference10dBAtenuator | 1BNSOW-10dE  13-Mar-18(CTTL No.J18X01547) Mar-19 .
Reference20dBAttenuator | 18NS0W-20dB  13-Mar-18(CTTL, No J1BX01548) Mar-18 l
Reference Probe EX30DV4 | SN 7433 26-Sep-17(SPEAGN0.EX3-T433_Sepl17) Sep-18
DAE4 SN 549 13-Dec-17(SPEAG, No DAE4-548_Dec17} Dec-18 ‘
Sacondary Standards D # Cal Date{Calibrated by, Certificate No.) Scheduled Calibration |
SignalemwrMGSTﬂﬂA 6201052605 27-Jun-17 (CTTL, Mo 1T XD47TE) Jun-18
Network Analyzer ES071C | MY46110673  13-Jan-18 (CTTL. No.J18X00285) Jan -18

Name Funclion gnature
_ I, Rl e
Calibrated by: Yu Zongying SAR Test Engineer

Reviewad by Lin Hao SAR Test Engineer T ﬁ{;ﬁ%ﬁ
Approved by: Qi Dianyuan SAR Project Leader -ﬁ'a‘g:’;?___,

Issued: May13, 2018 l
This calibration certificate shall not be reproduced except in full without written approval of the laboratory |

Certificate No: Z18-98471 Page 1 of 11
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In Collaboration with

. /Lspeaaq
CALIBRATION LABORATORY

Add: No 51 Xueyuan Road. Huaidian Districy, Beljig, (00191, China

Tel: ~B6-10-62304633-221§ Fax: +86-10-62 3046332200

E-mail: culwchinaitl com Hnpwwew gliinail.on
Glossary:
TSL tissue simulating fiquid
NORMx, y.z sansitivity in free space
ConvF sensitivity in TSL / NORMx.y,z
oCcpP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABCD modulation dependent linearization parameters

Paolarization @ @ rotation around probe axis

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

8=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 Technigues”, 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 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 8 GHz)". March
2010

d) KDB B65664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

&  NORMx, y 2 Assessed for E-field polarization 8=0 (fSS00MHz in TEM-cell; {>> 1800MHz: waveguide)
NORMx.y.z are only intermediate values, i.e., the uncertainties of NORMx,y 2 does not effect the
E’ field uncertainty inside TSL (sea balow ConvF).

«  NORMY{f)x yz = NORMx y " frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2. The uncertainty of the
frequency response is included in the stated uncertainty of ConvF.

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

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

s Axyz Bryz Cxyz VRAxyzABC are numercal lingarization 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.

s ConvF and Boundary Effect Paramelers: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for f=B00MHz) and inside waveguide using analytical field distributions based on
power measurements for f *>B00MHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given
These parameters are used in DASY4 software to improve probe accuracy close to the boundary.
The sensitivity in TSL corresponds to NORMx y.z* ConvF 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 tot100MHz

» Spherical isofropy (30 deviation from isotropy): in a field of low gradients realized using a flat
phantom exposed by a patch antenna.

s Sensor Offsel: The sensor offset corresponds to the offset of virtual measurement center from the
probe tip {on probe axis). Mo tolerance required.

« Connecfor Angle: The angle is assessed using the information gained by determining the NORMx
{no uncertainty required)

Certificate No: Z18-98471 Page 20 11
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E-mail: cithgichiratl com Hibpe  wwos, ¢hinatl] cn

Probe EX3DV4 a

SN: 7396

Calibrated: May 12, 2018
Calibrated for DASY/EASY Systems

(Mote non-compatible with DASY2 system|)

Certificate Mo: Z18-98671 Page 30f 11
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In Collaboration with
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CALIBRATION LABORATORY

Aded: N, 51 Xueyuun Rosd, Hoidian Districy, Beijing, 100191, China
Tel: +RH-10-62304631-2218 Fuy: <86-10-62304633-2209
E-madl ctbirchinat] com fletpwoww chinastl on

DASY/EASY — Parameters of Probe: EX3DV4 — SN: 7396

Basic Calibration Parameters

' | Sensor X SensorY | SensorZ Unc (k=2)
Norm(pVi(Vim)*)* | 0.54 0.53 _ |050 +10.0%
| DCP(mV)* (978 104.5 102.5

Modulation Calibration Parameters

UD | Communication | A B c D VR |unc® |
| System Name dB dB vV 48 |mV (k=2)
0 cw X 00 00 1.0 (000 [1999 |224%
y (00 foo J10 | 2033
'z 00 00 1.0 195.0

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%.

" The uncertainties of Norm X, Y, Z do not affect the E*-field uncertalnty Inside TSL (see Page 5 and Page 6).
® Mumerical linearization parameter: uncer@inty not required.

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

Certificate No: Z18-98671 Page 4 of 11
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Add: No 51 Xvevuan Road. Haidian Dvserice. Bedjmng. 100191, China
Tel: =B6-10-62304633-1218 Fax: +86-10-623040633-22090
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DASY/EASY - Parameters of Probe: EX3DV4 — SN: 7396

Calibration Parameter Determined in Head Tissue Simulating Media

Sl e =
f (MHz]® Pt:ﬂ“r::::rF c““':;::?" ConvF X | ConvF Y | ConvF Z | Alpha® ':::::""; :Jk::
750 419 089 982 | 082 | 082 | 030 085 | £12.1% |
835 | 415 080 | 971 | 97 | 87 | 015 | 136 | +121%
900 415 | 097 | 987 9 87 987 | 016 | 137 | +12.1%
1750 40.1 137 8.61 861 | 861 | 025 | 104  +121%
1800 40.0 140 | 813 8.13 813 | 024 | 101  +121%
2100 398 149 814 | 814 814 | 024 | 104  +121%
2300 | 395 167 7.85 7.85 785 | 040 | 075 | +12.1%
2450 39.2 1.80 7.87 787 | 757 | 050 | 075 | 12.1% |
600 | 390 | 19 | 738 | 738 738 | 064 | 068 | ti121%
5250 359 471 533 533 | 533 | 045 | 130  +133%
5600 35 | 507 480 | 4890 | 489 | 045 | 135  +133%
5750 | 354 __r 522 492 492 | 492 | 045 | 145 | +133%

© 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
fraquency band. Frequency validity below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 62 128
150 and 220 MHz respectively. Above 5 GHz frequency validity ¢an be extended o £ 110 MHz.

AL frequency balow 3 GHz the validity of tissue parameters (¢ and o) can be relaxed to +10% If iquid compensation
formula is appled 1o measured SAR values At frequencies above 3 GHz. the validity of issue parameters (& and o) 1§
restricted to £5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tizsue parameters,

© slpha/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 balow & 2% for the frequencies
between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary

Certificate No:; Z18-984671 Page 5 of 11
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DASY/EASY — Parameters of Probe: EX3DV4 - SN: 7396

Calibration Parameter Determined in Body Tissue Simulating Media

G
f [MHz]® Pe:::l:::;yF [ c“"‘:::;?" ConvF X | ConvF Y ! ConvF Z | Alpha® ':;I':::; :’h::;
750 | 555 | 086 | 1008 | 1009 | 1009 | 030 | 080 | +121%
835 | 552 0.97 988 988 | 988 | 019 | 132 [+121%
900 550 1.0 882 | 08 | 982 | 023 | 115 [+121%
1750 534 149 824 824 | 824 | 024 | 106 |+12.1%
1900 | 533 | 152 7.97 787 | 797 | 019 | 124 [ +121%
2100 | s32 162 | 818 | 818 | 818 | 019 | 139 |+121%
2300 52.9 1.81 788 | 788 | 788 | 055 | 080 | +121%
2450 527 195 750 | 753 | 753 | 046 | 089 | +121% |
2600 525 216 | 738 | 738 | 738 | 052 | 080 | +121%
5250 489 | 536 | 4903 | 4903 | 493 | 045 180 | +133%
5600 485 577 419 | 419 | 419 | 048 | 180 | +133%
5750 | 483 504 452 | 452 | 452 | 048 | 195 | +133% |

" Frequancy validity above 300 MHz of +100MHz only applias for DASY v4.4 and higher (Paga 2), else i is restricted to
+50MHz. The uncerainty 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 assessmants at 30, 64, 128,
150 and 220 MHz respectively Above 5 GHz frequency validity can be extended to + 110 MHz

" A frequency below 3 GHz, the validity of issue parameters (¢ and o) can be relaxed to £10% i liguid compensation
formula is apphed 10 measured SAR values At frequencies above 3 GHz, the validity of tissue parameters (£ and o) is
restncted to £5%. The uncertainty is the R3S of the ConvF uncertainty for indicated tanget fissue parameters

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

Certificate No; Z18-984671 Pagesof 1
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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)
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Receiving Pattern (®), 6=0°

f=600 MHz, TEM f=1800 MHz, R22
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150 =100 A0 o 50 100 150
__Rolll*]
©+{100MHz - B0OMHz —+ 1800MHz - 2500MHz]
Uncertainty of Axial Isotropy Assessment: +1.2% (k=2)
Certificate No: Z18-984671 Page 8of 11
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Dynamic Range f(SAR¢a4)
(TEM cell, f = 900 MHz) ‘

Input Signal[uV]

‘ L] T l- ;".".r".'. ¥ lI l ll!lqI !I' L T l!-llll " ; 'I"'IITTI'II' lI l lI llllll
10° 10 10° 10° 10’ 10°
SAR[mWi/cm")

E nol compensaled ——#— compersated

-2 T —TTTTreT FoE — T —_——r
1° 10 10° , 10’ 10’ 10"
e SARmWicm]
__—m—not compensated . —&— compensated |
Uncertainty of Linearity Assessment: £0.9% (k=2)
Cerlificate No: 718-98471 Page 2of N1
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Conversion Factor Assessment

f=900 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: EX3DV4 - SN: 7396

Other Probe Parameters

| Sensor Arrangement | Triangular
Cﬂﬁmct;nngln *) - 1 156.9

—H«I—chamcal Surﬁlca Detection Ilndn_ o _ enabled

|D—pti:_al Eﬂacu Detectinn Mode N disable_ ‘
Probe Overall Langth T 3;3?mm
Probe Body Diameter - | 10mm |
Tip La»ng-m | 9mm n

|_'ltlrm Diameter - o - 2-;m_|
thn Tip to Sensor X Calibration Point B imm |
Prul:re Tip to Sa_nsc;f ahﬂ_mn Point - _1m; }
lé'r_nhe_Tip to Sensor Z_C:Iihratiun Point _ T imm

'l Recommended Heasurnrnn.nt_nistan:e from Surface 1 1.4mm

Cenrtificate Mo: Z18-0847| Page 11 of 11
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IMPORTANT NOTICE

USAGE OF THE DAE 4

The OAE unit is a delicate, high precision instrument and requires careful treatmant by the user. There are no
serviceable pars inside the DAE. Special attentien shall be given io the fallowing paints:

Battery Exchange. The batlery cover of the DAE4 unit is closed using a screw, over tightening the screw may
cause the threads inside the DAE o wear oub

Shipping of the DAE Bafare shipping the DAE fo SPEAG for calibration, remove the batteries and pack the
DAE in an antistatic bag. This antistatic bag shall then be packed into a larger box or container which protects the
DAE from impacts during transportation, The package shall be marked to indicate that a fragile instrument i
inside,

E-Stop Failures Touch detection may be malfunclioning due to braken magnets in the E-stop. Raough handling
of the E-slop may lead ta damage of these magnets. Touch and collision emors are often caused by dust and dirt
accumulated in the Estop. To prevent E-siop failure, the customer shall always mount the probe 1o the DAE
carefully and keep the DAE unit in a non-dusty environment if not used for measurements.

Repair. Minor repairs are performed at no extra cost during the annual calibration. However, SPEAG reserves
the right to chamge for any repair especially if rowgh unprofessional handling caused the defact.

DASY Configuration Files: Since the exact values of the DAE input resistances, as measured during the
calibration procedurs of a DAE unit, are not used by the DASY software, a nominal value of 200 MOhm is given

in the corresponding configuration file

Important Note:
Warranty and calibration is void if the DAE unit is disassembled partly or fully by the

Customer.

Important Note:

Never attempt to grease or oil the E-stop assembly. Cleaning and readjusting of the E-
stop assembly is allowed by certified SPEAG personnel only and is part of the annual
calibration procedure.

Important Note:

To prevent damage of the DAE probe connector pins, use great care when installing the
probe to the DAE. Carefully connect the proba with the connector notch oriented in the
mating position. Avoid any rotational movement of the probe body versus the DAE
while turning the locking nut of the connector. The same care shall be used when
disconnecting the probe from the DAE.

Schmid & Pariner Engineering
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ciient  Anbotek {Auden) Certificate No: DAE4-387_Sep08
CALIBRATION CEEITIF]CATE

Object DAE4 - SD 000 D04 BM - SN: 387

Calibration procedure|s) QA CAL-06.v29
Caiibration procedure for the data acquisition electronics (DAE)

Calibration date: September 06, 2018

This caloretion certificate documents the tracaahility to national standards, which realize the physical units of measuremanls (S0,
The measuremants and the uncertainties with confidsnce protabliity are given on the following pages and are parl of the cerificate.

Al calibrations have been conducted = the closed |aboratony facility: envirenment temperature (22 + 3)°C and humidity < 70%

Caliralion Equipmant used (M&TE critical for callbration}

Primary Slandards D # Cal Dals (Cortificate Mo.) Scheduled Calibralion

Keithiay Multmeater Type 2001 SN 0810278 15-Aug-18 (No:21082) Aug-19

Secondary Standards 1D & Check Date (in house) Scheduknd Chack

Auto DAE Calibration Unit S5E UWS D53 AA 1001 05-Jan-18 (in housa check) In house chack: Jan-19

Calibrator Box V2.1 SE UMS 006 AA 1002  05-Jan-18 {in housa cheack) In hause chack: Jan-19
Hame Function Signalure

Calbrated by: Dorminigue SteMen Laboratory Technician @_\

Approved by Svan Kihn Deputy Manager

v &L

Issad: Seplember 03, 2018

This eahbration cerilicate shall nod be reproduced excapt in full without written approval of the Eboratory.
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i " e,
Calibration Laboratory of FA Y g  Schweizerlscher Kalibrierdionst
Schmid & Partner il Q‘Eﬁ'ﬁé G Semice suisse d'étalonnags
Engineering AG T Servizio svizzero di taratura
Zeughaussirasse 43, BI04 Zurich, Switzeriand ‘E,;ﬁ}? S  swiss Calibration Service
LT T
Acerpdiled by the Swiss Accraditation Servies (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service iz ane of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

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 following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

* DC Voltage Measurement Linearity: Veerification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

* Common mode sensitivity: Influence of a positive or negative common mode voltage on
tha differential measurement,

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

s AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

e Input Offset Measurement. Output voltage and statistical results over a large number of
zero voltage measurements.

» Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

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

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

= Power consumption: Typical value for information. Supply currents in various operating
modes.
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DC Voltage Measurement
ASD - Converter Resolution nominal

High Range: 1LSB = 3 T full ranga = -100...+300 mV
Low Range: LSE = ginV, full ange = -1......+3m\y
DASY measurement parameters: Auto Fero Tima: 3 sec; Measuring fime: 3 sec
Calibration Factors X Y z
High Range 404,489 £ 0.02% (k=2) | 404852 £ 0.02% (k=2) | 404862 = 0.02% (k=2)
Low Range 3.97827 £ 1.50% (k=2) | 3.95B75 £ 1.50% (k=2) | 3.979682 + 1.50% (k=2} |

Connector Angle

| Connector Angle 1o ba used in DASY system 530°+1°

Cartificate Mo: DAE4-387_Sepla Page 3 of 5
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Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Linearity

High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 20003285 =331 -0.00
_C-l_lanml X + Input 20007 .64 1.88 0.0
Channel X - Input -20003.48 1.18 -0.01
Channel ¥ + Input 20003423 -1.43 (.00
Channeal ¥ + Input 20006.80 0.91 0.00
Channel ¥ - Irnpuit -20004.04 0.72 -0,00
Channel Z + Input 200035.38 -0.83 =0.00
Channel Z + Input 20003.69 =211 -0.01
Channel £ = Input -20006.38 -1.59 0.0
Low Range Reading (uV) Differemce (uV) Error (%)
Channel X + Input 2001.63 0.08 0.00
Channel X + Input 202,29 0.70 0.35
Channel X - Input -197.90 0.60 -0.30
Channel ¥ + Input 2001.33 -0.07 -0,00
Channel ¥ + Input 200.86 -0.60 =0.30
Channel Y = Input -198.87 -1.23 0.62
Channel Z + Input 2001.61 0.27 .01
Chanmnel 2 + Input 200,60 =0.70 -0.35
Channel Z = Input -198.51 -0.85 0.43
2. Common mode sensitivity
DASY measuremant pararmeters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 13.50 11.58
= 200 -8.64 -11.18
Channel Y 200 =0.81 -1.28
- 200 1.05 009
Channel Z 200 TA7 6.91
- 200 -0.46 -5.01

3. Channel separation
DASY measurement parameters: Aulo Zero Time: 3 sec; Measuring time: 3 sec

Input Voltage (mV) | Channel X (uV) ] Channel ¥ {uV) Channel Z (uV) ]
Channel X 200 - -1.70 0.33
Channel ¥ 200 10.70 - -0.38
Channel Z 200 7.1 7.89
Certificate No: DAE4-387_Sep0s Page 4 of 5
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4. AD-Converter Values with inputs shorted
DASY measuremant parameters: Auto Zero Time: 3 seg; Measuring time: 3 sac

High Range (LSEB) Low Range (LSB)
Channel X 15869 17466
Channel ¥ 15661 16162
Channel Z 15580 16190

5. Input Offset Measurement
DASY measuremant parameters: Aute Zero Time: 3 sec: Meas uring time: 3 sec

Irpist 10ME
Average (uV) min. Offset (uV) | max. Offset (uV) ] G, ?::;a“m
Channel X 0.73 -2.58 320 0.62
Channel ¥ 0.41 -0.49 1.23 0.40
Channel Z2 -0.B0 -1.88 0.30 042
6. Input Offset Current
Mominal Input circuitry offset current on all channels: <254
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)

Channel X 200 200

Channel ¥ 200 200

Channel £ 200 200

8. Low Battery Alarm Voltage (Typical values for information)

Typical values Alarm Level (VDC)

Supply (+ Vee) +7.8

Supply (- Vee) 7.5

9. Power Consumption (Typical values for infarmation)

Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)

Supply (+ Vec) +0.01 +6 +14

Supply (- Vec) =0.01 -B -8
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Aceredilad by the Swiss Accredilation Senvice (SAS) Acereditatlon No.: SCS 0708
The Swiss Accreditation Service is one of the signatories to the EA
Multilatsral Agreemant far the recognition of calibration cerlificates

ciient  Anbotek (Auden) Certificate No: D2600V2-1058_Juni8
[CALIBRATION CERTIFICATE

Object D2600V2 - SM: 1058

Calibration procedurais) QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz

Calibration dae June 19, 2018

Thia calibretion certiicate documenis the traceabllity o national standards, which realize the physical units of measuremanis (51}
The measuremants and the uncedainlies with confidence probabilty are given an the faliewing pages and are pan ol the certificate.

All calibrations have been conducted in The cosed laboratory faciily: environment temperglure (22 = 3)°C and humidity = 70%,

Calibration Equipmeant used (MATE eritical for calibration)

Primary Standards (=] ] Cal Date (Certificale No.) Scheduad Calibration
Power meter EPM-4424 GB3IT4807T04 OF-OctA7 (Mo, 217-02020) Q15
Power sensar HP B4214 US3Taee7E 07-0ct-17 (Na. 217-02020) Oct-15
Peower sensor HP 84314 MY41082317 07-Det-17 (Ma. 217-02021) Oct-15
Reference 20 48 Attenuator SN: 5058 (20k) 01-Apr-17 (Mo, 217-02131) Mar-18
'Typ-a—hl migmetch combination SN: 5047 2 / DB33T 01-Ape-17 (No. 217-02134) Mar-16
Relerence Prabe ES30V3 | BN: 3305 30-Dec-17 {No, ES3-3205_Dec14) Dec-15
DAE4 SH: &N 18-Aug=17 (Mo, DAE4-G01_Aug14) Bug16
Secondary Standards 10 # CheckDate (inbowse) Scheduled Chack
FF generator R&S SMT-06 100005 04-Aug-08 (in house check Oot-13) In house check: Oct-16
MNelwork Analyzer HF B753E UIS37300545 34206 18-0c1-01 {in house check Oct-14) In house check: Oct-15
1
MNarmi Funclion Signatwre
Cakwrated by: Leit Klysner Lebsoratory Technliclan w g;
Approvad by Katia Pokovio Technical Manager T = -_'?.«#t_ ="
e i ks A
= -~

Issued: June 22, 2018
This calibration cerificate shall not be reproduced except in full without written approval of the laboratary. |
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Calibration Laboratory of
Schimid & Partner

Engineering AG
Zeughaussirasse 43, 8004 Zurich, Switzariand

Schweizarischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzera d| taratura
Swies Calibration Service

Accradited by the Swiss Accraditation Service (SAS) Accroditation No.: SCS 0108
The Swizs Accreditation Service is ane of the signalories te the EA
Multitateral Agreement for the recognition of calibration cerdificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.z
IN/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 300 MHz to 3 GHz)",
February 2005

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 & 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,

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

o Feed Point Impedance and Returm 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. Mo uncertainty required.

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

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

» SAA 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 Mo: D2600V2-1058_JuniB Page 2of 8
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Measurement Conditions
DASY system configuration, as lar as not given on page 1.

DASY Version DASYS Vs2.88
Extrapolation Advanced Extrapolation

Phantom Maodular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 2600 MHz = 1 MHz

Head TSL parameters
The following parameters and calculations were applied.

Temperatura Permittivity Conductivity

MNominal Head TSL parameters 220°C 39.0 1.96 mho'm

Measured Head TSL parameters (220 £0.2) °C 376£6% 2.05 mho/m =6 %

Head TSL temperature change during test <0.5°C — i
SAR result with Head TSL

SAR averaged over 1 em” (1 g) of Head TSL Condition

SAR measured 250 mW Input pawer 14,7 Wikg

SAR for nominal Head TSL parameters nermalized to 1W 57.2 Wikg = 17.0 % (k=2)

SAR averaged over 10 em® {10 g} of Head TSL condition

SAR measured 250 mW input power 6.57 Wikg

SARA for nominal Head TSL parameters normalized to 1W 25.9 Wikg = 16.5 % (k=2)
Body TSL parameters

The following parametars and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 2.0°C 525 216 miha'm

Measured Body TSL parameters {(22.0=02)°C 504+6% 222 mho/m =6 %

Body TSL temperature change during test <05"C e -—
SAR result with Body TSL

SAR averaged over 1 cm” (1 g) of Body TSL Candition

SAR measured 250 mW input power 14.5 Wikg

SAR for nominal Body TSL parametars normalized ta 1W 56.8 Wikg = 17.0 % (k=2)

SAR averaged over 10 em” (10 g) of Body TSL condition

SAR measured 250 mW input power B6.45 Wikg

SAR for nominal Body TSL parameters normalized to 1W 25.5 Wikg = 16.5 % (k=2)
Cartificate No: D2600V2-1058_Jun18 Page 3 of B
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

| Impedance, franstormed to lead point 5050 -63j

| Aetum Loss - 240 dE

Antenna Parameters with Body TSL

impedance, transformed to feed point 46.7 02 -5.2 2
Aeturn Loss -24.0 dB

General Antenna Parameters and Design

|_El-|3a:,1r]cal Delay one dirsction) I 1.151 ns _l

Atter long tarm usa with 100W radiated power, only a slight warming of the dipale near the feedpoint can be measured.

The dipcle is made of standard semirigid coaxial cable. The center conductor of the teeding line is direclly connected to the
sacond arm of the dipole. The antanna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in arder 1o improve matching when logded according to the position as explained in the
“Measurement Conditions” paragraph, The SAR data are not affected by this change. The overall dipele length is still
according 1o the Standard.

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

Additional EUT Data
Manufactured by SPEAG
Manutactured on August 14, 2012
Certificate No: D2800V2-1058_Jun18 Page 4 of B
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DASYS5 Validation Report for Head TSL

Date: 19.06.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dvpole 2600 MHz; Type: D2600V2; Serial: D2600Y 2 - SN: 1058

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: f = 2600 MHz: & = 2.05 §/m; &, = 37.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IECSANSI C63,19-2011)

DASY 52 Configuration:
» Probe: ES3DV3 - SN3205; ConvF{4.49, 4.49, 4.49); Calibrated: 30.12.2017:
s Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 18.08,2017
» Phantom: Flat Phantom 5.0 (front); Type: QDOOOP30AA; Serial: 100]

» DASY52528.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid; dx=5mm, dy=5mm, dz=5mm

Reference Yalue = 102.6 Vim; Power Drift =0.02 dB

Peak SAR (extrapolated) = 30.9 W/kg

SAR(1 g) = 14.7 W/kg; SAR(10 g) = 6.57 W/kg

Maximum value of SAR (measured) = 19.6 Wikg

0dB = 19.6 Wikg = 12.92 dBW/kg

Cartificate Mo: D2600V2-1058_Jun18 Page 5of 8
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Impedance Measurement Plot for Head TSL

1% Jun 2@15 8849186

EHT] =14 1 UFS 10 SBEZ1 4 B.3359 0 WEELS pF 2 E00.000 008 MHz
.
D=
= i
1
- -

Hid
CHZ 11 LOG 5 dB/REF -79 OB 1:-23.%38 dB 2 S80.880 98a MHZ
Ow i
=, S + -
Ca B e
= | o __'_F'__’__.:—'
s, d i B
- 17 —— )
e et
fee :
Hld
STAET 2 4B0.060 200 FHz g STOP 2 200000 00 NHz
Cerificate No: D2600VW2-1058_Jun 18 Pege 6ol B

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066440  Fax:(86)755-26014772www.anbotek.com



AnbOtek Shenzhen Anbotek Compliance Laboratory Limited
Product Safety FCC ID: 2ALKI-P20L Page610f63 Report No.: R0219020003W

DASYS Validation Report for Body TSL

Diate: 19.06.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1058

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: f = 2600 MHz; o= 2.22 §/m: g = 50.4; p= 1000 I-.'g_.-'m"
Phantom section: Fluat Section

Measurement Standard: DASY S (IEEE/IEC/ANS]T C63.19-2011)

DASYS2 Confliguration:
« Probe: ES3DV3 - SN3205; ConvFi4.13, 4,13, 4.13); Calibrated: 30.12.2017;
o Sensor-Surlace: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn6l ; Calibrated: 18.08.2017
s Phantom: Flat Phantom 5.0 (back): Type: QDOOOPS0AA: Serial: 1002

» DASYS52 52.8.8(1223); SEMCAD X 14.6.10{7331)

Dipole Calibration for Body/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 97.96 Vim, Power Drifi = 0.00 dB

Peak SAR (extrapolated) = 30.1 Wikg

SAR(] g) = 14.5 Wikg; SAR(10 g) = 6.45 W/kg

Maximum value of SAR (measured) = 19.5 W/kg

-4.80
-9.60
-14.40

-19.20

-24.00

0dB =195 Wiz =12.90 dBW/ke
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Impedance Measurement Plot for Body TSL
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#x4+¥END OF REPORT*****
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