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1. SUMMARY OF MAXIMUM SAR VALUE

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

Highest tested and scaled SAR Summary (with 50% duty cycle) :

Frequency . Highest Reported 1g-SAR(W/Kg)

S t
Band SRArton Face Up (with 25mm separation) Back Touch
VHF(ANALOG) 12.5K 0.370 0.659
VHF(DIGITAL) 12.5K 0.088 0.272

This device is compliance with Specific Absorption Rate (SAR) for Occupational / Controlled Exposure
Environment limits (8.0W/Kg) specified in 47 CFR part 2 (2.1093) and ANSI/IEEE C95.1, and had been tested in
accordance with measurement methods and procedures specified in IEEE 1528-2013 and the following

specific FCC Test Procedures:

KDB447498 D01 General RF Exposure Guidance v06
KDB 865664 D01 SAR Measurement 100MHz to 6GHz v01r04
KDB 643646 D01 SAR Test for PTT Radios v01r03
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2. GENERAL INFORMATION

2.1. EUT Description

General Information

Product Name DIGITAL RADIO
Test Model D858

Hardware Version V1.0

Software Version V1.0

Exposure Category:

Occupational/Controlled Exposure

Device Category VHF Portable Transceiver
Modulation Type FM&4FSK
TX Frequency Range 136-174MHz

Rated Power

5W&1W (It was fixed by the manufacturer, any individual can’t arbitrarily change it)

Max. Average Power

Analog: 36.91dBm(5W); 29.89 dBm (1W)
Digital: 36.85 dBm(5W); 29.87 dBm (1W)

Channel Spacing 12.5 KHz
Antenna Type Detachable
Antenna Gain 2.15dBi

Body-Worn Accessories:

Belt Clip with headset

Face-Head Accessories:

None

Battery Type (s) Tested:

DC 7.4V, 2000mAh (by battery)

Product

Type

X] Production unit [ ] Identical Prototype
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3. SAR MEASUREMENT SYSTEM

3.1. The DASY5 system used for performing compliance tests consists of following items

-

M uranaTl Sanser DASYS

robot controlier

"~ A standard high precision 6-axis robot with controller, teach pendant and software.

Data acquisition electronics (DAE) which attached to the robot arm extension. The DAE consist of a highly

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

A dosimetric probe equipped with an optical surface detector system.

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.

A 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.

Phantoms, device holders and other accessories according to the targeted measurement.
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3.2. DASYS5 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. SPEAG conducts the probe calibration in compliance with international and national
standards (e.g. IEEE 1528, EN62209, IEC 62209, etc.)Under ISO17025.The calibration data are in Appendix D.

Isotropic E-Field Probe Specification

Model ES3DV3

Manufacture SPEAG

frequency 0.15GHz-3GHz
Linearity:+0.2dB(150MHz-3GHz)
0.01W/Kg-100W/Kg

Dynamic Range Linearity:+0.2dB

Overall length:337mm
Tip diameter:4mm
Typical distance from probe tip to dipole

Dimensions centers:2mm

High precision dosimetric measurements in any exposure scenario
(e.g., very strong gradient fields). Only probe which enables
compliance testing for frequencies up to 6 GHz with precision of better
30%.

Application

3.3. Data Acquisition Electronics description

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

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

DAE4

Input Impedance 200MOhm

The Inputs Symmetrical and floating

Common mode rejection above 80 dB
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3.4. Robot

The DASY system uses the high precision robots (DASY5:TX60)
type from Staubli SA (France). For the 6-axis controller system, the
robot controller version from is used.
The XL robot series have many features that are important for our
application:

High precision (repeatability 0.02 mm)

High reliability (industrial design)

Jerk-free straight movements

Low ELF interference (the closed metallic construction shields

against motor control fields)

6-axis controller

3.5. Light Beam Unit

The light beam switch allows automatic “tooling” of the probe. During the
process, the actual position of the probe tip with respect to the robot arm
is measured, as well as the probe length and the horizontal probe offset.
The software then corrects all movements, such that the robot
coordinates are valid for the probe tip.

The repeatability of this process is better than 0.1 mm. If a position has
been taught with an aligned prob.1 mm, even if the other probe has
different dimensions. During probe rotations, the probe tip will keep its
actual position. e, the same position will be reached with another aligned
probe within 0
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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 (EPR).

Thus the device needs no repositioning when changing the angles.

The DASY device holder has been made out of low-loss POM material
having the following dielectric parameters: relative permittivity e=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.

3.7. Measurement Server

The measurement server is based on a PC/104 CPU
board 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 I/O interface are contained
on the DAYS 1/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 detection,
controls robot movements and handles safety operations.
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The SAM twin phantom is a fiberglass shell phantom with
2mm shell thickness (except the ear region where shell
thickness increases to 6mm). It has three measurement
areas:

Left head

Right head

Flat 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

Flat phantom a fiberglass shell flat phantom with
2mm+/- 0.2 mm shell thickness. It has only one
measurement area for Flat phantom
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4. SAR MEASUREMENT PROCEDURE

4.1. Specific Absorption Rate (SAR)

SAR is related to the rate at which energy is absorbed per unit mass in 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
occupational/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.

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 given mass density (p). The equation description is
as below:

d (dW)_d{dw )

ot e

SAR is expressed in units of Watts per kilogram (W/Kg)
SAR can be obtained using either of the following equations:

saR=""_
i
SAR = ¢y i
gt |-
Where
SAR is the specific absorption rate in watts per kilogram;
E is the r.m.s. value of the electric field strength in the tissue in volts per meter;

o is the conductivity of the tissue in siemens per metre;

p is the density of the tissue in kilograms per cubic metre;

Ch is the heat capacity of the tissue in joules per kilogram and Kelvin;

| t= is the initial time derivative of temperature in the tissue in kelvins per second
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4.2. SAR Measurement Procedure
Step 1: Power Reference Measurement

The Power Reference Measurement and Power Drift Measurement are for monitoring the power drift of the
device under test in the batch process. The minimum distance of probe sensors to surface is 2.7mm This
distance cannot be smaller than the distance os sensor calibration points to probe tip as "defined in the probe
properties,

Step 2: 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 fine
measurement around the hot spot. The sophisticated interpolation routines implemented in DASY software can
find the maximum locations even in relatively coarse grids. When an Area Scan has measured all reachable
points, it computes the field maximal found in the scanned area, within a range of the global maximum. The
range (in db) is specified in the standards for compliance testing. For example, a 2db range is required in IEEE
Standard 1528 and IEC62209 standards, whereby 3db is a requirement when compliance is assessed in
accordance with the ARIB standard (Japan) If one Zoom Scan follows the Area Scan, then only the absolute
maximum will be taken as reference. For cases where multiple maximum are detected, the number of Zoom
Scan has to be increased accordingly.

Area Scan Parameters extracted from KDB 865664 D01 SAR Measurement 100MHz to 6GHz

=3 GHz =3 GHz
Maximum distance from closest measurement point e om ot e .
. i - . ] 5z 1mm ¥2-5-1n(2) £ 0.5 mm
(geometric center of probe sensors) to phantom susface
Maximum probe angle from probe axis to phantom 300+ 1° 500 = 15
surface normal at the measurement locaticn
=2 GHz: < 15 mm 3-4GHz =12 mun
2-3GHz: =12 mm 4 -6 GHz: =10 mun
Maximum area scan spatial resolution: Ax g, Ayare When the x or y dimension of the test device. in the
measurement plane orientation. 13 smaller than the above,
the measurement resolution must be < the corresponding
x of v dimension of the test device with at least one
measurement point on the test device.

Step 3: Zoom Scan

Zoom Scan are used to assess the peak spatial SAR value within a cubic average volume containing 1g abd
10g of simulated tissue. The Zoom Scan measures points(refer to table below) within a cube whose 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 1g and 10g and displays these values
next to the job’s label.
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Zoom Scan Parameters extracted from KDB865664 d01 SAR Measurement 100MHz to 6GHz

Maxi il Iution: A A =2 GHz: = 8 mm 3-4GHz =5 mm
aximum zoom scan spatial resolution: Axgzeom, Ay, . .
P Zoam: S¥Zoam | 3 _ 3 GHz:< 5 mm 4-6GHz <4mm
3-4GHz: =4 mm
uniform grid: Azzygyind <5 mm 4-53GHz: =3 mm
5-6GHz: =2 mm
Maximum zoom scan AZzoom(1): between 3-4GHz: =3 mm
spatial resclution, 1" two points closest <4 mm 4 -3 GHz: =25 mm
normal to phantom to phantom surface 5—6GHz <2 mm
surface graded
zrid
AZzgomin=1):
between subsequent = 1.5 Azzpgpin-1)
points

3 -4 GHz: =28 mum

V. Z = 30 mm 4-5GHz: =25 mm

5—-6GHz: =22 mm

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

" When zoom scan is reguired and the reported SAE from the area scan based 1-g S4R estimation procedures of
EDE 44749815 = 1.4 Wike, = 8 mm, = 7 mm and = 3 mm zoom scan resclution may be applied, respectively, for
2 GHz to 3 GHz, 3 GHz to 4 GHz and 4 GHz to 6 GHz.

Minimum zoom scan
volume

Step 4: Power Drift Measurement

The Power Drift Measurement measures the field at the same location as the most recent power reference
measurement within the same procedure, and with the same settings. The Power Drift Measurement gives the
field difference in dB from the reading conducted within the same settings. This allows a user to monitor the
power drift of the device under test within a batch process. The measurement procedure is the same as Step 1.
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5. TISSUE SIMULATING LIQUID

For SAR measurement of the field distribution inside the phantom, the phantom must be filled with
homogeneous tissue simulating liquid to a depth of at least 15cm. For head SAR testing the liquid height from
the ear reference point (ERP) of the phantom to the liquid top surface is larger than 15cm For body SAR testing,
the liquid height from the center of the flat phantom to the liquid top surface is larger than 15cm.The nominal
dielectric values of the tissue simulating liquids in the phantom and the tolerance of 5% are listed in 4.2

5.1. The composition of the tissue simulating liquid

The 150MHz liquid has been provided by SPEAG and they do not provide the composition as it is a secret
issue.

5.2 Tissue Dielectric Parameters for Head and Body Phantoms

The head tissue dielectric parameters recommended by the IEEE 1528 have been incorporated in the following
table. These head parameters are derived from planar layer models simulating the highest expected SAR for
the dielectric properties and tissue thickness variations in a human head. Other head and body tissue
parameters that have not been specified in IEEE 1528 are derived from the tissue dielectric parameters
computed from the 4-Cole-Cole equations described in Reference [12] and extrapolated according to the head
parameters specified in IEEE 1528.

Target Frequency head body
(MHz) er o (S/m) er o (S/m)
150 52.3 0.76 61.9 0.80
300 453 0.87 58.2 0.92
450 43.5 0.87 56.7 0.94
835 41.5 0.90 55.2 0.97
900 41.5 0.97 55.0 1.05
915 41.5 0.98 55.0 1.06
1450 40.5 1.20 54.0 1.30
1610 40.3 1.29 53.8 1.40
1800 — 2000 40.0 1.40 53.3 1.52
2450 39.2 1.80 52.7 1.95
3000 38.5 2.40 51.6 2.73

(er = relative permittivity, o = conductivity and p = 1000 kg/m3)
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5.3. Tissue Calibration Result

The dielectric parameters of the liquids were verified prior to the SAR evaluation using DASY5
Dielectric Probe Kit and R&S Network Analyzer ZVL6.

Fr Dielectric Parameters (x5%) Tissue Test
o est time
(MHz) er 52.3(49.685-54.915) B[s/m] 0.76(0.722-0.798) Temp [*C]
136.025
Head 145.525
122822 21.8 Nov.16,2015
164.500
173.975
Fr. Dielectric Parameters (+5%) Tissue Test time
(MHz) er 61.9(58.805 -64.995) 5[s/m]0.80(0.76 - 0.84) Temp [°C]

136.025
145.525
150.000
155.025
164.500
173.975

Body
21.9 Nov.16,2015

Fr Dielectric Parameters (+5%) Tissue
(MHz) er 52.3(49.685-54.915) B[s/m] 0.76(0.722-0.798) Temp [°C]

136.025
Head 145.525
150.000
155.025
164.500
173.975
Fr. Dielectric Parameters (x5%) Tissue

(MHz) er 61.9(58.805 -64.995) 3[s/m]0.80(0.76 - 0.84) Temp [°C]
136.025
145.525
150.000
155.025
164.500
173.975

Test time

21.1 Apr. 18,2016

Test time

Body
21.5 Apr. 18,2016
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6. SAR SYSTEM CHECK PROCEDURE

6.1. SAR System Check Procedures

SAR system check is required to confirm measurement accuracy, according to the tissue dielectric media,
probe calibration points and other system operating parameters required for measuring the SAR of a test
device. The system verification must be performed for each frequency band and within the valid range of each
probe calibration point required for testing the device. The same SAR probe(s) and tissue-equivalent media
combinations used with each specific SAR system for system verification must be used for device testing.
When multiple probe calibration points are required to cover substantially large transmission bands,
independent system verifications are required for each probe calibration point. A system verification must be
performed before each series of SAR measurements using the same probe calibration point and
tissue-equivalent medium. Additional system verification should be considered according to the conditions of
the tissue-equivalent medium and measured tissue dielectric parameters, typically every three to four days
when the liquid parameters are remeasured or sooner when marginal liquid parameters are used at the
beginning of a series of measurements.

Each DASY system is equipped with one or more system check kits. These units, together with the predefined
measurement procedures within the DASY software, enable the user to conduct the system check and system
validation. System kit includes a dipole, and dipole device holder.

The system check verifies that the system operates within its specifications. It's performed daily or before every
SAR measurement. The system check uses normal SAR measurement in the flat section of the phantom with a
matched dipole at a specified distance. The system check setup is shown as below.

Taning r ¥
Sz H——— e k
Cem A
ht an
.
*,
.




6.2. SAR System Check

6.2.1. Validation Loop Antenna
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The Loop Antenna used is based on the IEEE-1528 standard,
and is complied with mechanical

and electrical specifications in line with the

requirements of both IEEE and FCC Supplement C. the table
below provides details for the mechanical and electrical
Specifications for the Loop Antenna.

Frequency

R/L (mm)

R/h (mm) d (mm)

150MHz

222

222 97




5.2.2. System check Result
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System Performance Check at 150MHz

Validation Kit: CLA150 SN 4008

Frequency Target Reference0 Result Normalized Tissue .
(MHz] Value(W/Kg) (£ 10%) to TW(W/Kg) Teomp_ Test time
19 10g 19 10g 19 10g [°C]
150 head 3.84 2.56 3.456-4.224 2.304-2.816 | 3.965 | 2.707 21.8 Nov. 16,2015
150 body 3.88 2.60 3.492-4.268 2.34-2.86 3.917 | 2.691 219 Nov. 16,2015
Note:

(1) We use a CW signal of 24dBm for system check, and then all SAR value are normalized to 1W forward
power. The result must be within £10% of target value.

(2) Tested normalized SAR (W/kg) = Tested SAR (W/kg) x[1000/ 102.4 |

System Performance Check at 150MHz

Validation Kit: CLA150 SN 4008

Frequency Target Referenceo Result Normalized Tissue .
(MHz] Value(W/Kg) (£ 10%) to 1W(W/Kg) Teomp_ Test time
19 10g 19 10g 19 10g [°C]
150 head 3.84 2.56 3.456-4.224 2.304-2.816 | 3.929 | 2.556 21.8 Apr. 18,2016
150 body 3.88 2.60 3.492-4.268 2.34-2.86 4130 | 2.676 21.9 Apr. 18,2016
Note:

(2) We use a CW signal of 23dBm for system check, and then all SAR value are normalized to 1W forward
power. The result must be within £10% of target value.

(2) Tested normalized SAR (W/kg) = Tested SAR (W/kg) x[1000/ 1042.3 ]
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7. EUT TEST POSITION

This EUT was tested in Front Face and Rear Face.

7.1. Body Worn Position

(1) To position the EUT parallel to the phantom surface.

(2) To adjust the EUT parallel to the flat phantom.

(3) To adjust the distance between the EUT surface and the flat phantom to 25mm while used in front of face,
and body back touch with belt clip.
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8. SAR EXPOSURE LIMITS

SAR assessments have been made in line with the requirements of IEEE-1528, FCC Supplement C, and
comply with ANSI/IEEE C95.1-1992 “Controlled Exposure Environment” limits. These limits apply to a
location which is deemed as “Controlled Exposure Environment” which can be described as a situation
where adults are exposed under known conditions and are trained to be aware of potential risk and to
take appropriate precautions.

Limits for Occupational / Controlled Exposure Environment

Type Exposure Limits Occupational / Controlled Exposure Environment(W/Kg)

Spatial Average SAR (whole body) 8.0
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: o Manufacturer/ e o Current calibration Next calibration
Equipment description Model Identification No. date date
Staubli Robot Staubli-TX60 F13/5Q2UD1/A/01 N/A N/A
TISSUE Probe SATIMO SN 45/11 OCPG45 12/03/2014 12/02/2015
Robot Controller Staubli-CS8 139522 N/A N/A
E-Field Probe Speag- ES3DV3 SN:3337 10/01/2015 09/30/2016
SAM Twin Phantom Speag-SAM 1790 N/A N/A
ELI4 Phantom ELI V5.0 1210 N/A N/A
. Speag-SD 000
Device Holder HO1 KA SD 000 HO1 KA N/A N/A
Speag-SD 000
DAE4 D04 BM 1398 3/11/2015 3/10/2016
SAR Software Speag-DASY5 DASY52.8 N/A N/A
Liquid SATIMO - N/A N/A
Radio C%“Srt‘;‘:”'cat'on R&S-CMU200 | 069Y7-158-13-712 03/06/2015 03/05/2016
Loop Antenna Speag-CLA150 SN 4008 01/24/2014 01/24/2017
Signal Generator Agilent-E4438C MY44260051 03/06/2015 03/05/2016
Power Sensor NRP-Z23 US38261498 03/06/2015 03/05/2016
Spectrum fnalyzer Agilent US41421290 07/23/2015 07/22/2016
Rhode &
Network Analyzer Schwarz ZVL6 SN100132 03/06/2015 03/05/2016
Warison
Attenuator /WATT-6SR1211 N/A N/A N/A
Mini-circuits /
Attenuator VAT-10+ N/A N/A N/A
Amplifier EM30180 SN060552 03/06/2015 03/05/2016
Directional Werlatone/
Couple C5571-10 SN99463 07/29/2015 07/28/2016
Power Sensor NRP-Z21 1137.6000.02 10/20/2015 10/19/2016
Power Viewer R&S V2.3.1.0 N/A N/A

Note: Per KDB 865664 Dipole SAR Validation Verification, AGC Lab has adopted 3 years calibration intervals. On
annual basis, every measurement dipole has been evaluated and is in compliance with the following criteria:

1. There is no physical damage on the dipole;

2. System validation with specific dipole is within 10% of calibrated value;
3. Return-loss is within 20% of calibrated measurement;
4. Impedance is within 5Q of calibrated measurement.
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. Current . .
Equ.mgnt Manufacturer/ Identification No. calibration Next calibration
description Model date date
Staubli Robot Staubli-TX60 F13/5Q2UD1/A/01 N/A N/A
Robot Controller Staubli-CS8 139522 N/A N/A
TISSUE Probe SATIMO SN 45/11 OCPG45 12/02/2015 12/01/2016
E-Field Probe Speag- ES3DV3 SN:3337 10/01/2015 09/30/2016
EL4 Phantom ELI V5.0 1210 N/A N/A
Device Holder Speag'SEAOOO HO1 1 Sp 000 HO1 KA N/A N/A
DAE4 Speag'SBDMOOO D04 1398 02/02/2016 02/01/2017
SAR Software Speag-DASY5 DASY52.8 N/A N/A
Liquid SATIMO N N/A N/A
Loop Antenna Speag-CLA150 SN 4008 01/24/2014 01/24/2017
Signal Generator Agilent-E4438C US41461365 02/29/2016 02/28/2017
Spec“’gﬂﬁga'yzer Agilent US41421290 07/23/2015 07/22/2016
Network Analyzer Rh°dezf‘/fghwarz SN100132 03/01/2016 02/28/2017
Warison
Attenuator /WATT-6SR1211 N/A N/A N/A
Mini-circuits /
Attenuator VAT-10+ N/A N/A N/A
Amplifier EM30180 SN060552 03/04/2016 03/03/2017
Directional Werlatone/
Counto Nonatone SN99463 07/29/2015 07/28/2016
Directional Werlatone/

Counto yonatone SN99482 07/29/2015 07/28/2016
Power Sensor NRP-Z21 1137.6000.02 10/20/2015 10/19/2016
Power Sensor NRP-Z23 US38261498 03/01/2016 02/28/2017
Power Viewer R&S V2.3.1.0 N/A N/A

Note: Per KDB 865664 Dipole SAR Validation Verification, AGC Lab has adopted 3 years calibration intervals. On
annual basis, every measurement dipole has been evaluated and is in compliance with the following criteria:
1. There is no physical damage on the dipole;

2. System validation with specific dipole is within 10% of calibrated value;

3. Return-loss is within 20% of calibrated measurement;
4. Impedance is within 5Q of calibrated measurement.
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10. MEASUREMENT UNCERTAINTY

The component of uncertainly may generally be categorized according to the methods used to evaluate them.
The evaluation of uncertainly by the statistical analysis of a series of observations is termed a Type An
evaluation of uncertainty. The evaluation of uncertainty by means other than the statistical analysis of a series
of observation is termed a Type B evaluation of uncertainty. Each component of uncertainty, however
evaluated, is represented by an estimated standard deviation, termed standard uncertainty, which is
determined by the positive square root of the estimated variance.

A Type A evaluation of standard uncertainty may be based on any valid statistical method for treating data. This
includes calculating the standard deviation of the mean of a series of independent observations; using the
method of least squares to fit a curve to the data in order to estimate the parameter of the curve and their
standard deviations; or carrying out an analysis of variance in order to identify and quantify random effects in
certain kinds of measurement.

A type B evaluation of standard uncertainty is typically based on scientific judgment using all of the relevant
information available. These may include previous measurement data, experience, and knowledge of the
behavior and properties of relevant materials and instruments, manufacture’s specification, data provided in
calibration reports and uncertainties assigned to reference data taken from handbooks. Broadly speaking, the
uncertainty is either obtained from an outdoor source or obtained from an assumed distribution, such as the
normal distribution, rectangular or triangular distributions indicated in Table as follow.

Uncertainty .
Distributions Normal Rectangular Triangular U-Shape
Multi-plying
Factor(a) 1/k(b) 13 1VE W3

(a) Standard uncertainty is determined as the product of the multiplying factor and the estimated range of
variations in the measured quantity

(b) k is the coverage factor
Table 13.1 Standard Uncertainty for Assumed Distribution (above table)

The combined standard uncertainty of the measurement result represents the estimated standard deviation of
the result. It is obtained by combining the individual standard uncertainties of both Type A and Type B
evaluation using the usual “root-sum-squares” (RSS) methods of combining standard deviations by taking the
positive square root of the estimated variances.

Expanded uncertainty is a measure of uncertainty that defines an interval about the measurement result within
which the measured value is confidently believed to lie. It is obtained by multiplying the combined standard
uncertainty by a coverage factor. Typically, the coverage factor ranges from 2 to 3. Using a coverage factor
allows the true value of a measured quantity to be specified with a defined probability within the specified
uncertainty range. For purpose of this document, a coverage factor two is used, which corresponds to
confidence interval of about 95 %. The DASY uncertainty Budget is shown in the following tables.
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DAYS5 Measurement Uncertainty
Measurement uncertainty for 150 MHz to 3GHz averaged over 1 gram / 10 gram.

o Uncertainty Probability . i) | (i Standqrd Standqrd
Error Description value(x10% Distribution Divisor 19 10g Uncertainty | Uncertainty
) (19) (109)
Measurement System
Probe Calibration 6 Normal 1 1 1 6.00 6.00
Axial Isotropy 0.25 Rectangular V3 1 1 0.14 0.14
Hemispherical Isotropy 1.3 Rectangular V3 1 1 0.75 0.75
Linearity 0.3 Rectangular V3 1 1 0.17 0.17
Eg’st:)eor':"szd“'at'on 165 | Rectangular | 3 1] 1 0.95 0.95
System Detection Limits 0.9 Rectangular V3 1 1 0.52 0.52
Boundary Effects 0.9 Rectangular V3 1 1 0.52 0.52
Readout Electronics 0.2 Normal 1 1 1 0.20 0.20
Response Time 0 Rectangular \3 1 1 0.00 0.00
Integration Time 0 Rectangular V3 1 1 0.00 0.00
RF Ambient Noise 0.9 Rectangular V3 1 1 0.52 0.52
RF Ambient Reflection 0.9 Rectangular V3 1 1 0.52 0.52
Probe Positioner 0.7 Rectangular \3 1 1 0.40 0.40
Probe Positioning 6.5 Rectangular V3 1 1 3.75 3.75
Post-processing 3.8 Rectangular V3 1 1 2.19 2.19
Test Sample Related
Device Positioning 3.6 Normal 1 1 1 3.6 3.6
Device Holder 2.9 Normal 1 1 1 29 2.9
Measurement SAR Drift 5.0 Rectangular V3 1 1 2.89 2.89
Power Scaling 0.0 Rectangular V3 1 1 0 0

Phantom and Setup
Phantom Uncertainty
(Shape and thickness 0.05 Normal V3 1 1 0.03 0.03
tolerances)
Uncertainty in SAR
correction for deviations in 1.9 Rectangular 1 1 0.84 1.90 1.60
permittivity and conductivity
Hiauid conductivity 5 Normal 1 | 078 | 0.71 3.90 3.55
Llauid permittivity 5 Rectangular | 1 | 0.23 | 0.26 115 1.30
E%i.%?ﬂ?euﬁxgt;mty 5 Rectangular | 3 | 0.78 | 0.71 2.25 2.05
{-e'?#r')‘;r‘;f;rgtﬂxgr‘tamty 5 Rectangular | v3 | 0.23 | 0.26 0.66 0.75
Combined Standard Uncertainty 10.17 9.89
Coverage Factor for 95% K=2
Expanded Uncertainty 120.34% £19.779%
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DAYS5 System Check Uncertainty for 150 MHz to 3GHz averaged range
Uncer. . . Std. Std. Vi
Error Description value FS;? Div. (1Cg']) g%g Unc. Unc. \(/ef)f

(£10%) ' (19) (10g)
Measurement System
Probe Calibration 6 Normal 1 1 1 6.00 6.00 o0
Axial Isotropy 0.25 Rectangular | /3 1 1 0.14 0.14 0
Hemispherical Isotropy 1.3 Rectangular | /3 1 1 0.75 0.75 o
Boundary Effects 0.3 Rectangular | /3 1 1 0.17 0.17 0
Linearity 1.65 Rectangular | /3 1 1 0.95 0.95 °0
System Detection Limits 0.9 Rectangular | /3 1 1 0.52 0.52 °0
Modulation Response 0.9 Rectangular | /3 1 1 0.52 0.52 0
Readout Electronics 0.2 Normal 1 1 1 0.20 0.20 °0
Response Time 0 Rectangular | /3 1 1 0.00 0.00 °0
Integration Time 0 Rectangular | /3 1 1 0.00 0.00 o0
RF Ambient Noise 0.9 Rectangular | +/3 1 1 0.52 0.52 o0
RF Ambient Reflection 0.9 Rectangular | /3 1 1 0.52 0.52 00
Probe Positioner 0.7 Rectangular | /3 1 1 0.40 0.40 00
Probe Positioning 6.5 Rectangular | /3 1 1 3.75 3.75 0
Max. SAR Eval. 3.8 Rectangular | /3 1 1 219 219 0
Dipole Related
Deviation of exp. dipole 5.3 Rectangular | /3 1 1 3.06 3.06 °0
Dipole Axis to Liquid Dist. 2.0 Rectangular | /3 1 1 1.15 1.15 °0
Input power & SAR drift 3.3 Rectangular | /3 1 1 1.91 1.91 o0
Phantom and Setup
Phantom Uncertainty
(Shape and thickness 0.05 Normal V3 1 1 0.03 0.03 00
tolerances)
Uncertainty in SAR
correction for deviations in 1.9 Rectangular 1 1 0.84 1.90 1.60 °0
permittivity and conductivity
Hlauid conductivity 5 Normal 1 078 | 071 | 3.90 3.55 0
lauid permitivity 5 |Rectangular | 1 |023| 026 | 1.5 1.30 0
f;%‘;g:ﬂfe“ﬁa‘gt;inty 5 | Rectangular | v3 | 078 | 071 | 2.25 2.05 -
f;%‘;:;‘f;’;‘f‘égr‘tainty 5 | Rectangular | v3 | 023 | 026 | 0.66 0.75 -
Combined Std. Uncertainty 9.38 9.080
Expanded STD Uncertainty £18.77% | £18.16%
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11. CONDUCTED POWER MEASUREMENT

Analog(5W):

136.025 36.91

145525 36.85

155.025 12.5KHz 36.81

164.500 36.76

173.975 36.75
Digital(5W):

Voice:

136.025 36.72
145.525 36.77
155.025 12.5KHz 36.85
164.500 36.74
173.975 36.78
Date transmission mode:
136.025 36.84
145.525 36.72
155.025 12.5KHz 36.79
164.500 36.74
173.975 36.76
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Analog(1W):

136.025 29.77

145.525 29.80

155.025 12.5KHz 29.85

164.500 29.81

173.975 29.89
Digital(1W):

Voice:

136.025 29.86
145.525 29.79
155.025 12.5KHz 29.87
164.500 29.83
173.975 290.84

Date transmission mode:

136.025 29.81
145.525 29.70
155.025 12.5KHz 29.75
164.500 29.76
173.975 29.79
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12. TEST RESULTS

12.1. SAR Test Results Summary
12.1.1. Test position and configuration

Head SAR was performed with the device configured in the positions according to KDB 643646 and Body SAR
was performed with the device configurate with all accessories close to the Flat Phantom.

12.1.2. Operation Mode

 Set the EUT to maximum output power level and transmit on lower, middle and top channel with 100% duty
cycle individually during SAR measurement.

» Per KDB 447498D01 v06 Chapter 4.1 6) the number of channels to be assessed is 5.

» Per KDB 643646 D01, Passive body-worn and audio accessories generally do not apply to the head SAR of
PTT radios. Head SAR is measured with the front surface of the radio positioned at 2.5 cm parallel to a flat
phantom.

When testing antennas with the default battery:

a. When the SAR< 3.5 W/kg, testing of all other required channels is not necessary for that antenna;

b. When the SAR > 3.5 W/kg and < 4.0 W/kg, testing of the required immediately channel(s) is not
necessary; testing of the other required channels may still be required.

c. When the SAR > 4.0 W/kg and < 6.0 W/kg, SAR should be measured for that antenna on the all required
channels;

d. When the highest scaled SAR is < 6.0 W/kg, PBA is not required

* Per KDB 643646 D01, Body SAR is measured with the radio placed in a body-worn accessory, positioned
against a flat phantom, representative of the normal operating conditions expected by users and typically
with a standard default audio accessory supplied with the radio.

When testing antennas with the default battery: the same test measurement with head part.
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12.1.3. SAR Test Results Summa

Analog

Face Up 136.025 12.5 -0.11 0.723 0.362 37 36.91 0.370 8.0
Back Touch | 136.025 12.5 -0.09 1.290 0.645 37 36.91 0.659 8.0
Digital

Face Up 155.025 12.5 0.08 0.169 0.085 37 36.85 0.088 8.0
Back Touch | 155.025 12.5 0.02 0.525 0.263 37 36.85 0.272 8.0
Note:

1 During the test, EUT power is 5 W with 100% duty cycle;
2.There is just default battery and antenna in this project;
3 According to KDB 643646 D01, when testing antennas with the default battery:
a. When the SAR< 3.5 W/kg, testing of all other required channels is not necessary for that antenna;
b. When the SAR > 3.5 W/kg and < 4.0 W/kg, testing of the required immediately channel(s) is not necessary;
testing of the other required channels may still be required.
c. When the SAR > 4.0 W/kg and < 6.0 W/kg, SAR should be measured for that antenna on the all required
channels;
d.  When the highest scaled SAR is < 6.0 W/kg, PBA is not required

Back Touch | 136.025 12.5 0.18 1.18 0.590 - - 8.0
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SAR MEASUREMENT(1W)

Depth of Liquid (cm):>15

Relative Humidity (%): 60.6

Product: DIGITAL RADIO

Test Mode: Hold to Face with 2.5 cm separation & body back touch with clip(VHF)

Separa Power SAR 1g with | SAR 1g with Max. Meas. Scaled
Positi Freq. P ; 100% duty 50% duty Turn-up output Limit
osition tion Drift SAR
(MHz) (KHz) (<20.2) Cycle cycle Power Power (W/Kg) Wikg
=5 (W/kg) (W/Kg) (dBm) (dBm) 9
Analog
Face Up 173.975 12.5 -0.08 0.230 0.115 30.00 29.89 0.118 8.0
Back Touch | 173.975 12.5 -0.08 0.572 0.286 30.00 29.89 0.293 8.0
Digital
Face Up 155.025 12.5 0.02 0.150 0.075 30.00 29.87 0.077 8.0
Back Touch | 155.025 12.5 -0.09 0.364 0.182 30.00 29.87 0.188 8.0
Note:

1 During the test, EUT power is 1 W with 100% duty cycle;
2.There is just default battery and antenna in this project;

3 According to KDB 643646 D01, when testing antennas with the default battery:

a. When the SAR< 3.5 W/kg, testing of all other required channels is not necessary for that antenna;

b. When the SAR > 3.5 W/kg and < 4.0 W/kg, testing of the required immediately channel(s) is not necessary;

testing of the other required channels may still be required.

c. When the SAR > 4.0 W/kg and < 6.0 W/kg, SAR should be measured for that antenna on the all required

channels;

d.  When the highest scaled SAR is < 6.0 W/kg, PBA is not required
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APPENDIX A. SAR SYSTEM CHECK DATA

Test Laboratory: AGC Lab Test date: Nov.16,2015
System Check Head 150MHz

DUT: Dipole 150 MHz Type: SID 150

Communication System: CW; Communication System Band: CW; Duty Cycle: 1:1;

Frequency: 150MHz; Medium parameters used: f = 150MHz; ¢ =0.75 mho/m; ¢r=52.18; p =1000 kg/m* ;
Phantom Type: Elliptical Phantom; Input Power=24dBm

Ambient temperature ( ‘C): 21.9, Liquid temperature ('C): 21.8

DASY Configuration:
Probe: ES3DV3 — SN3337; ConvF(7.63, 7.63,7.63); Calibrated:10/01/2015;;
Sensor-Surface: 3mm (Mechanical Surface Detection), z = 1.0,
Electronics: DAE4 Sn1398; Calibrated: 3/11/2015
Phantom: ELI v5.0; Type: QDOVAO02AA,; Serial: TP:1210
DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

Configuration/System Check 150MHz Head/Area Scan (12x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.024 W/kg

Configuration/System Check 150MHz Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 43.753 V/m; Power Drift = 0.09 dB
Peak SAR (extrapolated) = 1.644 W/kg
SAR(1 g) = 0.996 W/kg; SAR(10 g) = 0.680 W/kg
Maximum value of SAR (measured) = 1.148 W/kg
Wikg
— 1.148

— 0.932

n.712

0.457

0.124

0.050
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Test Laboratory: AGC Lab Test date: Nov.16,2015
System Check Body 150MHz

DUT: Dipole 150 MHz Type: SID 150

Communication System: CW; Communication System Band: CW; Duty Cycle: 1:1;

Frequency: 150MHz; Medium parameters used: f = 150MHz; ¢ =0.79 mho/m; ¢r=61.90; o = 1000 kg/m* ;
Phantom Type: Elliptical Phantom; Input Power=24dBm

Ambient temperature ( °C): 21.9, Liquid temperature ('C): 21.9

DASY Configuration:
Probe: ES3DV3 — SN3337; ConvF(7.24, 7.24,7.24); Calibrated:10/01/2015;;
Sensor-Surface: 3mm (Mechanical Surface Detection), z = 1.0,
Electronics: DAE4 Sn1398; Calibrated: 3/11/2015
Phantom: ELI v5.0; Type: QDOVAO002AA,; Serial: TP:1210
DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

Configuration/System Check 150MHz Body/ Area Scan (12x12x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR (measured) = 1.008 W/kg

Configuration/System Check 150MHz Body/ Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,

dy=8mm, dz=5mm

Reference Value = 43.707 V/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 1.62 W/kg

SAR(1 g) = 0.984 W/kg; SAR(10 g) = 0.676 W/kg

Maximum value of SAR (measured) = 1.132 W/kg
Wikg

— 1.132

—(0.973

0.705

0.441

0.125

0.051
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Test Laboratory: AGC Lab Test date: Apr. 18,2016
System Check Head 150MHz

DUT: Dipole 150 MHz Type: SID 150

Communication System: CW; Communication System Band: CW; Duty Cycle: 1:1;

Frequency: 150MHz; Medium parameters used: f = 150MHz; ¢ =0.77 mho/m; ¢r=51.79; o =1000 kg/m* ;
Phantom Type: Elliptical Phantom; Input Power=23dBm

Ambient temperature ( °C): 21.7, Liquid temperature (C): 21.1

DASY Configuration:
Probe: ES3DV3 — SN3337; ConvF(7.63, 7.63,7.63); Calibrated:10/01/2015;;
Sensor-Surface: 3mm (Mechanical Surface Detection), z = 1.0,
Electronics: DAE4 Sn1398; Calibrated: 02/02/2016
Phantom: ELI v5.0; Type: QDOVAOQ02AA; Serial: TP:1210
DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

Configuration/System Check 150MHz Head /Area Scan (11x11x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR (measured) = 0.845 W/kg

Configuration/System Check 150MHz Head /Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 25.330 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 1.34 W/kg

SAR(1 g) = 0.784 W/kg; SAR(10 g) = 0.510 W/kg

Maximum value of SAR (measured) = 0.919 W/kg

Wikg
— 0.919

— 0.755

0.590

0.426

0.262

0.097
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Test Laboratory: AGC Lab Test date: Apr. 18,2016
System Check Body 150MHz

DUT: Dipole 150 MHz Type: SID 150

Communication System: CW; Communication System Band: CW; Duty Cycle: 1:1;

Frequency: 150MHz; Medium parameters used: f = 150MHz; ¢ =0.80 mho/m; ¢r=62.00; o = 1000 kg/m* ;
Phantom Type: Elliptical Phantom; Input Power=23dBm

Ambient temperature ( °C): 21.7, Liquid temperature ('C): 21.5

DASY Configuration:
Probe: ES3DV3 — SN3337; ConvF(7.24, 7.24,7.24); Calibrated:10/01/2015;;
Sensor-Surface: 3mm (Mechanical Surface Detection), z = 1.0,
Electronics: DAE4 Sn1398; Calibrated: 02/02/2016
Phantom: ELI v5.0; Type: QDOVAOQ02AA; Serial: TP:1210
DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

Configuration/System Check 150MHz Body /Area Scan (11x11x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR (measured) = 0.886 W/kg

Configuration/System Check 150MHz Body/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 25.022 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 1.40 W/kg

SAR(1 g) = 0.824 W/kg; SAR(10 g) = 0.534 W/kg

Maximum value of SAR (measured) = 0.963 W/kg

Wikg
0.963

0.791

0.619

0.446

0.274

0.102
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APPENDIX B. SAR MEASUREMENT DATA

Analog(5W):

Test Laboratory: AGC Lab Date: Nov.16,2015
150MHz Body —Touch (12.5 KHz)

DUT: DIGITAL RADIO; Type: D858

Communication System: CW; Communication System Band: 150MHz; Duty Cycle: 1:1;

Frequency:136.025 MHz; Medium parameters used: f = 150MHz; o© =0.78 mho/m; ¢r=62.73; p = 1000 kg/m* ;
Phantom Type: Elliptical Phantom

Ambient temperature ( ‘C): 21.9, Liquid temperature ('C): 21.8

DASY Configuration:
Probe: ES3DV3 — SN3337; ConvF(7.63, 7.63,7.63); Calibrated:10/01/2015;
Sensor-Surface: 3mm (Mechanical Surface Detection), z = 1.0,
Electronics: DAE4 Sn1398; Calibrated: 3/11/2015
Phantom: ELI v5.0; Type: QDOVAO02AA,; Serial: TP:1210
DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

BACK/1/Area Scan (9x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.39 W/kg

BACK/1/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 33.445 V/m; Power Drift = -0.09 dB
Peak SAR (extrapolated) = 1.89 W/kg
SAR(1 g) = 1.29 W/kg; SAR(10 g) = 0.952 W/kg
Maximum value of SAR (measured) = 1.46 W/kg

Wikg
— 1.390

— 1.137

0.884

0.630

0377

0124
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Test Laboratory: AGC Lab Date: Nov.16,2015
150MHz face up 2.5cm (12.5 KHz)
DUT: DIGITAL RADIO; Type: D858

Communication System: CW; Communication System Band: 150MHz; Duty Cycle: 1:1;

Frequency:136.025 MHz; Medium parameters used: f = 150MHz; ¢ =0.74 mho/m; ¢r=153.00; o =1000 kg/m* ;
Phantom Type: Elliptical Phantom

Ambient temperature ( °C): 21.9, Liquid temperature ('C): 21.8

DASY Configuration:
Probe: ES3DV3 — SN3337; ConvF(7.63, 7.63,7.63); Calibrated:10/01/2015;
Sensor-Surface: 3mm (Mechanical Surface Detection), z = 1.0,
Electronics: DAE4 Sn1398; Calibrated: 3/11/2015
Phantom: ELI v5.0; Type: QDOVAO002AA,; Serial: TP:1210
DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

FRONT/1/Area Scan (9x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.774 W/kg

FRONT/1/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 33.445 V/m; Power Drift = -0.11 dB
Peak SAR (extrapolated) = 1.04 W/kg
SAR(1 g) = 0.723 W/kg; SAR(10 g) = 0.551 W/kg
Maximum value of SAR (measured) = 0.810 W/kg

Wikg
— 0.810

— 0.686

0.562

0.437

0.313

0.189
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Digital(5W):

Test Laboratory: AGC Lab Date: Nov.16,2015
150MHz Body —Touch (12.5 KHz)

DUT: DIGITAL RADIO; Type: D858

Communication System: CW; Communication System Band: 150MHz; Duty Cycle: 1:1;

Frequency:155.025 MHz; Medium parameters used: f = 150 MHz; o =0.80 mho/m; ¢r=61.79; p = 1000 kg/m ;
Phantom Type: Elliptical Phantom

Ambient temperature ( ‘C): 21.9, Liquid temperature ('C): 21.9

DASY Configuration:
Probe: ES3DV3 — SN3337; ConvF(7.24, 7.24,7.24); Calibrated:10/01/2015
Sensor-Surface: 3mm (Mechanical Surface Detection), z = 1.0,
Electronics: DAE4 Sn1398; Calibrated: 3/11/2015
Phantom: ELI v5.0; Type: QDOVAQO02AA,; Serial: TP:1210 ;
DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

BACKI/8/Area Scan (9x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.575 W/kg

BACK/8/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 12.943 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 1.03 W/kg

SAR(1 g) = 0.525 W/kg; SAR(10 g) = 0.358 W/kg

Maximum value of SAR (measured) = 0.625 W/kg

Wikg
— 0.625

—0.516

0.407

0.299

0.190

0.081



Report No.: AGC00589151102FH01
Page 39 of 82

Test Laboratory: AGC Lab Date: Nov.16,2015
150MHz face up 2.5cm (12.5 KHz)
DUT: DIGITAL RADIO; Type: D858

Communication System: CW; Communication System Band: 150MHz; Duty Cycle: 1:1;

Frequency:150.025 MHz; Medium parameters used: f = 150 MHz; o =0.77 mho/m; ¢r=52.09; p = 1000 kg/m ;
Phantom Type: Elliptical Phantom

Ambient temperature ( °C): 21.9, Liquid temperature ('C): 21.9

DASY Configuration:
Probe: ES3DV3 — SN3337; ConvF(7.24, 7.24,7.24); Calibrated:10/01/2015
Sensor-Surface: 3mm (Mechanical Surface Detection), z = 1.0,
Electronics: DAE4 Sn1398; Calibrated: 3/11/2015
Phantom: ELI v5.0; Type: QDOVAOO02AA,; Serial: TP:1210;
DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

FRONT/8/Area Scan (9x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.178 W/kg

FRONT/8/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 15.212 V/m; Power Drift = 0.08 dB
Peak SAR (extrapolated) = 0.254 W/kg
SAR(1 g) = 0.169 W/kg; SAR(10 g) = 0.138 W/kg
Maximum value of SAR (measured) = 0.188 W/kg

Wikg
— 0.188

— 0.167

0.145

0.124

0.103

0.082
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Analog (5W) :Repeated SAR

Test Laboratory: AGC Lab Date: Nov.16,2015
150MHz Body —Touch (12.5 KHz)

DUT: DIGITAL RADIO; Type: D858

Communication System: CW; Communication System Band: 150MHz; Duty Cycle: 1:1;

Frequency:136.025 MHz; Medium parameters used: f = 150MHz; ¢ =0.78 mho/m; ¢r=62.73; o =1000 kg/m* ;
Phantom Type: Elliptical Phantom

Ambient temperature ( ‘C): 21.9, Liquid temperature ('C): 21.8

DASY Configuration:
Probe: ES3DV3 — SN3337; ConvF(7.63, 7.63,7.63); Calibrated:10/01/2015;
Sensor-Surface: 3mm (Mechanical Surface Detection), z = 1.0,
Electronics: DAE4 Sn1398; Calibrated: 3/11/2015
Phantom: ELI v5.0; Type: QDOVAO02AA,; Serial: TP:1210
DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

BACK/REPEATED-1/Area Scan (9x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.33 W/kg

BACK/REPEATED-1/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 41.102 V/m; Power Drift = 0.18 dB
Peak SAR (extrapolated) = 1.75 W/kg
SAR(1 g) = 1.18 W/kg; SAR(10 g) = 0.876 W/kg
Maximum value of SAR (measured) = 1.46 W/kg

Wikg
— 1.460

— 1.228

0.995

0.763

0.530

0.298
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Analog(1W):

Test Laboratory: AGC Lab Date: Apr. 18,2016
150MHz face up 2.5cm (12.5 KHz)

DUT: DIGITAL RADIO; Type: D868

Communication System: CW; Communication System Band: 150MHz; Duty Cycle: 1:1;

Frequency:173.975MHz; Medium parameters used: f = 150MHz; ¢ =0.78 mho/m; ¢r=51.32; o =1000 kg/m® ;
Phantom Type: Elliptical Phantom

Ambient temperature ( ‘C): 21.7, Liquid temperature ('C): 21.1

DASY Configuration:
Probe: ES3DV3 — SN3337; ConvF(7.63, 7.63,7.63); Calibrated:10/01/2015;;
Sensor-Surface: 3mm (Mechanical Surface Detection), z = 1.0,
Electronics: DAE4 Sn1398; Calibrated: 02/02/2016
Phantom: ELI v5.0; Type: QDOVAOQO02AA,; Serial: TP:1210
DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

FRONT/3/Area Scan (9x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.257 W/kg

FRONT/3/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 16.143 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 0.329 W/kg

SAR(1 g) = 0.230 W/kg; SAR(10 g) = 0.181 W/kg

Maximum value of SAR (measured) = 0.253 W/kg

Wikg
— 0.253

— 0.216

0.180

0.143

0.106

0.069
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Test Laboratory: AGC Lab Date: Apr. 18,2016
150MHz Body —Touch (12.5 KHz)
DUT: DIGITAL RADIO; Type: D868

Communication System: CW; Communication System Band: 150MHz; Duty Cycle: 1:1;

Frequency:173.975 MHz; Medium parameters used: f = 150 MHz; o =0.82 mho/m; ¢r=61.46; e = 1000 kg/m ;
Phantom Type: Elliptical Phantom

Ambient temperature ( C): 21.7, Liquid temperature (C): 21.5

DASY Configuration:
Probe: ES3DV3 — SN3337; ConvF(7.24, 7.24,7.24); Calibrated:10/01/2015;;
Sensor-Surface: 3mm (Mechanical Surface Detection), z = 1.0,
Electronics: DAE4 Sn1398; Calibrated: 02/02/2016
Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1210
DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

BACKI/3/Area Scan (9x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.626 W/kg

BACK/3/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 16.143 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 0.934 W/kg

SAR(1 g) = 0.572 W/kg; SAR(10 g) = 0.412 W/kg

Maximum value of SAR (measured) = 0.650 W/kg

Wikg
— 0.650

— 0.544

0.438

0.332

0.226

0.120
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Digital(1W):

Test Laboratory: AGC Lab Date: Apr. 18,2016
150MHz face up 2.5cm (12.5 KHz)

DUT: DIGITAL RADIO; Type: D868

Communication System: CW; Communication System Band: 150MHz; Duty Cycle: 1:1;

Frequency:155.025 MHz; Medium parameters used: f = 150MHz; o =0.77 mho/m; ¢r=51.66; e = 1000 kg/m* ;
Phantom Type: Elliptical Phantom

Ambient temperature ( ‘C): 21.7, Liquid temperature ('C): 21.1

DASY Configuration:
Probe: ES3DV3 — SN3337; ConvF(7.63, 7.63,7.63); Calibrated:10/01/2015;;
Sensor-Surface: 3mm (Mechanical Surface Detection), z = 1.0,
Electronics: DAE4 Sn1398; Calibrated: 02/02/2016
Phantom: ELI v5.0; Type: QDOVAOQO02AA,; Serial: TP:1210
DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

FRONT/8/Area Scan (9x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.171 W/kg

FRONT/8/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 12.943 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 0.219 W/kg

SAR(1 g) = 0.150 W/kg; SAR(10 g) = 0.116 W/kg

Maximum value of SAR (measured) = 0.174 W/kg

Wikg
—0.174

— 0.150

0.126

om

0.077

0.053
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Test Laboratory: AGC Lab Date: Apr. 18,2016
150MHz Body —Touch (12.5 KHz)
DUT: DIGITAL RADIO; Type: D868

Communication System: CW; Communication System Band: 150MHz; Duty Cycle: 1:1;

Frequency:155.025 MHz; Medium parameters used: f = 150 MHz; o =0.81 mho/m; ¢r=61.95; p= 1000 kg/m ;
Phantom Type: Elliptical Phantom

Ambient temperature ( C): 21.7, Liquid temperature (C): 21.5

DASY Configuration:
Probe: ES3DV3 — SN3337; ConvF(7.24, 7.24,7.24); Calibrated:10/01/2015;;
Sensor-Surface: 3mm (Mechanical Surface Detection), z = 1.0,
Electronics: DAE4 Sn1398; Calibrated: 02/02/2016
Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1210
DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

BACKI/8/Area Scan (9x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.401 W/kg

BACK/8/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 19.532 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 0.544 W/kg

SAR(1 g) = 0.364 W/kg; SAR(10 g) = 0.283 W/kg

Maximum value of SAR (measured) = 0.403 W/kg

Wikg
— 0.403

— 0.349

0.296

0.242

0.189

0.135
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APPENDIX C. TEST SETUP PHOTOGRAPHS &EUT PHOTOGRAPHS

Test Setup Photographs
Face Up with 2.5 cm Separation Distance.

Bod Béck Touch with all accessories
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Note : The headset is just for testing. This tested and electrically similar headsets may be used
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DEPTH OF THE LIQUID IN THE PHANTOM—ZOOM IN
Note: The position used in the measurement were according to IEEE 1528-2013

150-Head Liquid

150-Body Liquid
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EUT PHOTOGRAPHS
TOTAL VIEW OF EUT

TOP VIEW OF EUT

Ju
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BOTTOM VIEW OF EUT

FRONT VIEW OF EUT
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BACK VIEW OF EUT

LEFT VIEW OF EUT
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RIGHT VIEW OF EUT

OPEN VIEW OF EUT-1
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OPEN VIEW OF EUT-2
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INTERNAL VIEW OF EUT-1




Report No.: AGC00589151102FH01
Page 53 of 82

INTERNAL VIEW OF EUT-2

INTERNAL VIEW OF EUT-3

STAINLESS STEEL

S0
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INTERNAL VIEW OF EUT-4

INTERNAL VIEW OF EUT-5
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INTERNAL VIEW OF EUT-6
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APPENDIX D. PROBE CALIBRATION DATA

Calibration Laboratory of ' S Schweizarischer Kalibriendienst

Schmid & Pariner ¢ Service suisse diétalonnage
Engineering AG g Servisio svizzero i taraturs

Zsughausstrasse 43, 8004 Zurich, Switrerand — Swing Calibration Servica

Accrodited by the Swas Accrediaton Sacvice (SAS)
Thir Swins Accreditation Servica is one of the signatories to the Ea
Muitilsteral Agreement for the recognition of calibration cerificates

Thia cokbration oertficate docurments B raceatsity 1o nabonal slandards. which reallse ihe physcal units of maasuremants (31)
Thin meaasuramants knd i eroertardes wilh confidence probatsiity am gran on e following pages and ane par of ihe cesScte.

Al cakbrations hive been conducind i o ciosed laboratony faciity; snviconmaend tempenatune (22 = 51°C ard humidiy < T0%

Caitrntion Enupmant used (MATE critcal for calitvmson|

This calibrabion comficats shal nol B reproduc mecepd o hll wifoo wetiin appeovl of the abooiony

Prenary S o i Date {Corficans Na | Scheduled Casbraion
Fowie iubtas E6A190 ALDMISIERTS 1-Apr A5 (No. 217.0128) M- 18
Power sarsar £44124 M4 01-Ape-15 [Wo. 21702128) Mo 18
Raferonce 3 di Aftenuator 5H 55084 [3c) 01-Apr-15 (Mo 217-02129) ke 18
Refsrence 20 0B Aenuatr | SN 55377 (30x) 01-Apr 18 (o 21702133 a1
Fserance 30 6 Aenaior | Sh 55126 (30} {1-Apr15 (No. 217-02133) a1
Faferance Probe ES30VE K- 3013 30-Dec-14 {No. ES3-3013 Dec14) Dec-15
| DAER 5. 650 td-dan. 18 (ho. DAE4-BB0_JaniS) Jur-16
5 y Standanis [ Chack Date (in house) Schaduled Chock
RF genomior HP BEABC LIS ML T in house chesch A1 Iy hosat check: Apr-16
ibweork Anabyrar HP BTS3E | USITI00S85 1B-Det-01 i houts check Oo-14) i house check: Oct-15
Funciion
Calibwaied by :
Approved try

Cartficate No: ES3-3337_Oct15

Page 1ol 11



Report No.: AGC00589151102FH01
Page 57 of 82

Calibration Laboratory of

. g Serrmwiaenichar KElibriacinen

Schmid & Partner c Barvice susass THalonnage

Engineering AG Bervizie svizers o taturs

Zoughssatraase &3, §004 Zurich, Seitrartands S gudss Catibration Service

AcTrwdshed by tha wims Accreciaton Sanion [GASH Accrediation Mo.: SCS 0108

The Bwiss Accreditalion Barvics i one of i signatocies 10 the EA

wmwmmumm

Glossary: ;

TSL saUe

HORM Y2 sansilivty in free space

ComF sunitvily in TSL | MORMz.y.2

oce dinchs COMprEsSEN PO

CF crest factor (1iduty_cycle) of the RF signal

ABCD modulation dependsnt lingarization

Palanzation < o rotaton arcund probe axis

Polarization & SWMmmmnnhph-thpﬂ-u:lummmm.
L&, & =0 s normal 10 probe axis

Connecior Angle Mmhwmm#m-;wxnmmm:m

Calibration is Performed According to the Following Standards:

o) FEEEHMHH»ME‘IEEEWMHMNMWM
wmmsmummmmmmww
Techniques®, June 2013

b} mcszmt'ﬁwumhmmmnﬁ-:MhWMMhm
Mwn-ﬁmwdmmnaw.rmm

c} mcmmummmwmmﬂmmwﬂmm
mnmmmnmm:wwumnrhmuw.mmm

d) mm.mwwwimH&hlw

Methods Applied and Interpretation of Parameters:

. mmrxmmmmms-uu;mnH;nmh 1B00 MHz: R22 waveguide)
NORNb.y.2 Bre only intsrmediate values, i e., the uncedainties of NORMx,y.z does not affect the E*-feld
uncenainly inside T5L (see below ComeF).

s NORM{fy.2 = NORMxy.T * frequency_respanss {see Froguency Response Chart). This inearization s
. hnmummwmummﬁduwumm-mm

linsarization parameters
signal (no MW.WMMMN:WMM.
« PAR PAR is the Peak to Averoge Ratio Bl is ot calibrated but determined based on the sgnal
characieristics
»  Aryr Beypz Cryr Deyr VReyz A8, C. 0 e numerical inearization paramelers assossed based on
Mdﬁﬂwmbupmnmmmmmmwmm-ﬂw

um.y.szmmmmwmwhw.am
ConvF i used in DASY version 4.4 and tigher which allows extending the validity from £ 50 MH o £ 100

Mz

- meﬂmmmﬂ;h-mﬂmmmm-mw
poposed by @ patch anbenna.

. wwmmmmnmwndmmmmumm
fion probe as). bo tolermnce required.

. mmmmummmmwwwnm:m
uncortmnty required).

Cecals Mo ES3-3337_0ctih Page 2.of 11
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ESI0ND - 5N 3337 Dctober 1, 2015

Probe ES3DV3

SN:3337

Manufactured:  January 24, 2012
Calibrated: October 1, 2015

Calibrated for DASY/EASY Systems
{Note: non-compatible with DASY2 system’)

Castilicats Mo. ES3-3337_0Ocn1s Page 3 of 11
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ES30W3- 5N:3337 October 1. 2015

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3337

Basic Calibration Parameters

Sensor X Sansor Y Sansor Z Unc (k=2) |
Norm (uvitvimy')" 1,10 0.96 1.00 £+100% |
| DCP (mv)” 106.0 105.9 103.4 ]

!ﬁnguhﬁm Calibration Parameters

Communication System Name A B c o VR Unc"

dB dBy dB8 my (k=3)
L. oW X | o0 00 | 10 | 000 | 1826 | =33% |
¥ 0.0 o0 1.0 1832 |
Z 1] 0.0 1.0 | 1973 |

The mlaec:md uncartainty of measurement is staled as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution cormesponds to a coverage
probability of approximataly 95%.

Tﬂ-m#m K.¥.Z do not afect the E"-feld uncertainty insde T5L (sea Pages 5 and 8}
Mumencal inearizaton wnceranty nol neguered

parEmie
::‘m-hl'tr- delarmined using the max. deviation from krear responss Bpeéying ecianguiss daibulon ard B sepregsad for (he sgusm of s
WAL

Cenlificate No: ES3-3337_0ct15 Page 4 of 11
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ES30V3- SH:3337 Ociober 1, 2015

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3337

Calibration Parameter Determined in Head Tissue Simulating Media

f [MHz) © pmy' w ConvF X | ConvF Y | ConvFZ | Alpha® mw ilmi

150 52.3 0.76 7.63 7.63 7.63 0.04 1.20 | £133% |
450 435 0.87 6.88 6.88 6.88 0.25 220 | £133%
835 415 0.90 6.32 6.32 632 0.48 145 | £120%
8040 415 0.97 623 6.23 623 0.37 168 | £120%
1810 40.0 1.40 5.28 528 | 528 0,51 153 | £120%
1800 40.0 1.40 523 523 5.23 0.80 116 | £120% |
2100 398 148 5.28 528 | 528 0.62 136 | £120%
2450 30.2 1.80 4,66 4.66 4 66 0.80 125 | #120% |

© Fraquency mmmmﬂ:1mquﬁ-hmvu4mmmmm sina i m restrched o = 50 MHE Tha
wun— S5 ol w Convl' unceriginty al calibeabon frequency and the uncartaingy for the indcaind frequency band. Frequency valiting
bokow 300 MHz & 2 10, 25, 40. 50 and 70 MMz for ConvF assesamants i 30, 04, 128, 150 and 220 MHz respectively. Above 5 GHz frequarncy
mmummtunw
" A1 froquencies below 3 Gz the validiy of tissus paramitss (z and o) can be felased 10 = 10% if Sguid compensaton lommia is appled b
i SAR valus. A2 ineguarcaes above 3 GHz, the valdity of lissue parametens (o and o) # restticied 1o ¢ 5% The uhcertaedy i the RS5 of
hmwmvmwmm

ore determingd during calbration SPEAG warrants that Bhe remmneng deviabon due 1o the boundary efinct afier compersation =
ahwarys hews than + 1% lor requencess below 1 GHE and bulow & 2% for frequencies babween 3-8 GHz al any distance larger than had the probe i
mmmm

Conificate No: ES3-3337_0Oct15 Page Sof 11
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ESADNVI- SNI33T Ociober 1, 2015

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3337

Calibration Parameter Determined in Body Tissue Simulating Media

f{MHz)© M' {sim)" ComvF X | ComvFY | ConvFZ | Alpha® mﬂ (k=2]
150 61.9 0.80 724 7.24 T.24 0.06 120 | $133%
450 56.7 0.94 AT 7.12 712 0.15 1.74 | £133%
835 55.2 0.97 6.3 6.31 6.31 043 163 | #120%
900 550 1.05 629 5.29 620 0.35 1.81 +120%
1810 63.3 1.52 4.04 4.94 4.94 0.54 148 | #120%
1800 53.3 152 4.83 4.83 4.83 045 178 | £120%
2100 532 1.62 4.80 4.90 4.90 0.67 139 | £120%
2450 52.7 1.85 438 4.36 4.36 0.80 114 | #120%

£ Fraquency walidity above 300 Mz of £ 100 MHE only applies kor DASY w4 4 and higher (ses Page J), slse & m resiricted to ¢ 50 MHz. The
urcwrninky i the FESS of ihe Comd uncetainty ol calibration frequency and ihe uncerainty for the indcated frequency band. Froguency wslidity
ol 3000 Mike b = 10, 25, 40, 50 and TO Mz for CorF nssessmants ol 30, 84, 128, 150 and 230 MHz mapechively. Above § GHz frequancy
wilidity can be extended io 2 110 MHz.
" A trocuencies below 3 GHz, Bhe vaddey of tasun pammetees (¢ and o can be relaed 10 £ 10% if bgukd compensation formuls s apesed to
mnasuned SAR valies Al inegueencies above 3 Gz the valdity of insus paramaetens (& and o) & mesincied 1o ¢ 5% The uncenainty s the ASS of
mwwhmwmm

org delermined duning calibeaton. SPEAG warrants 1hal I iemaining Sevialon dus 10 ha boundany sifect afier compansabon s
m"muuuwmzmmm;nnwmmm-wmmmmnmw
ciarrter from 1 Doundary
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ES3DV3- SH:30a7 Ociober 1. 2015

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=3)
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ES30VE- SN333T October 1, 2015

Receiving Pattern (¢), 9 = 0°

=600 MHz TEM f=1800 MHz R22
- g F o e % L u;'dt
" . . - (] ia L] L]
Tex " ¥ z T X ¥ F 4

i A
-!l.u i -l!u 1] ':1_I- A Iar_l
L] ] . |

mﬁ'dg Ecﬁ'ﬂ'!-: 10(%5 Tz ol

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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ES30V3- SM33T
Dynamic Range f(SARpead)
(TEM cell , foa= 1900 MHz)
10 m
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fict campensaied COMmpanEateg

Uncertainty of Linearity Assessment: + 0,6% (k=2)

Oclober 1. 2015
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ES30VI- SM:133T Ociober 1, 2015
Conversion Factor Assessment

= 500 MHz WGLS RS (H_conv) { = 1810 MHE WEGLS R22 (H_conv)

i i
Deviation from Isotropy in Liquid
Error (4, 5), = 900 MHz

=

Devinthon
Se R

Labo
comak

10 -08 <08 04 02 00 02 04 0B 08 10D
Uncertainty of Spherical Isotropy Assessment: + 2.6% (k=2)
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Oclober 1, 2015

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3337

Other Probe Parameters

Sensor Arangemeant Triangular
Connector Angle (7 23
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameatar 10 mm
Tip Length 10 mm
Tip Diameter 4mm
Probe Tip to Sensor X Calibralion Paini Zmm
Probe Tip to Sensor Y Calibration Poin Zmm
Probe Tip to Sensor £ Calbration Point Zmm
"Recommended Measurement Distance from Surface 3 mm

Page 66 of 82
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APPENDIX E. DAE CALIBRATION DATA

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughsusstrasss 43, B00S Zusich, Switrerand

Schwelimsnischer Kalibrisroionst
Service sulsss d'éislonnage
Servitio nviErero o Lsstirn
Swinn Calibration Service

Accredited by the Swiss Accreditation Senice (SAS) Accreditation Mo.: SCS 0108
The Ewiss Azcreditation Service Is ons of te signasiories 1o the EA
Mustiiisiaral Agresmeni lor the recogaition of callbration certificates

cient  AGC-CERT (Auden) Cantificats Ho: DAE4-1398_Mar15

|CALIBRATION CERTIFICATE

Dt DAE4 - SO 000 D04 BM - SN: 1394

Galtaton procodrs(s) OA CAL-DBv20
Calibration procedurs for the data acquisition electronics (DAE)

Cadtwalion dsin March 11, 2015

This enlibralion cerficas documnnis Bha ireconbilly to nabonsl standands, whach raalkse ta prysical units of messuramants (51}
Tha messiemants and ' Urcerininiies wih confidence probabily gee ghven on the folowsng pages and are et of (e cotificaie

Al calibrations havwe Deen conductsd @ the cicasd Wabonriony tscllly. am@onmant ismpernhen (22 5 310 wnd humadly < T0%

Calibeniion Equipmant ised (MATE erfical foe caliinton)

Primiiry Slandants = Canl Dt (Cartificate Ma.) Scrmdubed Cakbration

Fontiry MuSmter Type #0014 | 60 osr027R OOt 14 (Moo 55T3) Dct-15

Secondary Siandarts ||L'|l Chock Dhate (in houss) Scrwsdulod Chacs

Auts DAE Calibration Ling SE LWE 053 AA 1001 Of-lan-15 (n houne chadk) b s chack: Jan- 10

Calitwutor Bos V21 SE UMS 008 A4 1000 D5-dar 15 o houme el iy s chack: JastH
Hamn Fmction SagnaieT

Cafibrated try: A My Tachracian

2,

R g
Appeowwa by Fin Bambet Do Ve g W

Insused: haech 11, 2005

This calibralion conficats shall rol be mproduced ausegl 0l withoos entish appsoval of Ba iaborsiony

Certilicats Mo: DAE4L-1398_Mar15 Poge 1 od 5
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Calibration Laboratory of i, Ao et
Schmid & Partner S 9. fusiia leon Fihidiiage
Engineering AG % G parviite vtz & ratare
Zeughausatrasae 43, D0CH Zurich, Switsedand ‘&“ﬁﬁf S Swiss Calibration Servics
Acoruited by the Swiss Accraditation Sanicn [BAS) hezrediation No.: SCS 0108

The Swiss Accreditation Service ks one of the signatories to the EA
Multilstetal Agreemnent for the recagnition of calibration cerificates

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 Paramelers
= DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparnson 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 perfarmance test and require no uncerainty.

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

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

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

+ AD Converter Values with inpuls shorfed: Values on the inlemal AD converter
correspanding to zero input voltage

= Input Offsel Measurement. Output voltage and statistical results over a large number of
zem voltage measurements,

* Input Offsel Current: Typical value for information; Maximum channel input offset
cumrent, not considering the input resistance.

* Inpul resistance: Typical value for information: DAE inpul resistance al the conneclor,
during intemal aute-zeroing and during measurement,

= Low Baltery 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.

Cartificate Mo: DAE4-12388_Mar 5 Page 2ol 5
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DC Voltage Measurement
A'D - Cormens: Resolution nominal
High Range ILEB = BIpY, full range = =100, +300 mV
Low Rangs: LGB = 8iny, hrange = -1..... +3my
DASY measurermen pararmaters: Aulo Zero Time: 3 sec; Measuring tima: 3 sec
Calibration Factors x ¥ I
High Range 404177 + 0.02% (W=2) | 404150 £ 0.02% (k=2) | 403623 + 0.02% (k=2
Low Range 387358 + 1.50% (k=2) | 398247 £ 1.50% (k=2) | 306004 + 1.50% (k=2)
Connector Angle

| Connector Angle 1o be used m DASY system

| 1es5°21°

Cenicate Mo: DAES-1308_Mar5

Poge Jol 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 199983 58 -1.10 0,00
Channel X + Input 20001.61 1.18 o.m
Channel X = It ~10998.75 261 Q01
Channel ¥ + Input 19999417 008 0.00
Channal ¥ + Input 18699.73 -0.66 -0.00
Channal ¥ = Input 2000227 -0.74 0.00
Channel T + Input 18EDS. 36 0.01 0,00
Channal T + Input 19899.60 -0.65 0,00
Channal T - Input <0002 37 -0.B5 0.00
Low Range Reading (uV) Difterance (uV) Error (%)
Channel X # Input 2000.37 022 0,01
Channal X # Input 201.03 .14 -0.07
Channal X - Imput -108.68 X <0.00
Channel ¥ + Input 2000.16 0.38 .02
Channel ¥ + Input 190,64 -1.42 AT
Channel ¥ = Input -200.57 -1.84 0.83
Channel I + Inpul 200033 -0.14 4001
Channael Z + Input 180.88 147 0.58
Channel Z - Input 20001 A.12 056
2. Common mode sensitivity
DASY measursment parameiens: Aulo Zero Time 3 sea; M g lime; 3 sec
Common mode High Range Low Aange
Input Voltage (mV) Avarage Reading (uV] Avernge Reading (uV)
Channael X 200 -13.00 -14.85
- 200 18.87 14,74
Channael ¥ 200 B85S B.14
- 200 11,30 11.41
Channal 2 200 T.156 7.52
- 200 -8.35 851
3. Channel separation
DASY measuremaent parameders: Auto Zero Tima: 3 sec: Measuring time: 3 sec
Input Voltage (mV] | Channel X (V) [ Channed ¥ (zV) Channel Z {uV)
Channel X 200 <368 0,69
Channal Y 200 501 =0 B8
Channal T 200 A28 074

Page 70 of 82
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4. AD-Converter Values with inputs shorted

Report No

DASY measwemant paramaters: Auto Zero Time: 3 sec: Measuring tme: 3 sec

High Range (LS8) Low Range (LSB)
Channel X 15058 16128
Channel ¥ 15064 1ToE2
Channel Z 15846 14478

5. Input Offset Measurement
DASY mamsursment parmmeters: Auto 2o Time: 3 sec; Measuring tma: 3 sec

ﬂlm
Aversge (uV) | min. Offset (uV) | max. OMset (uV) 5“‘::1""“
Channal X .22 -1.08 or2 0,33
Channal ¥ =118 -1.94 0,30 032
Channal Z 1,48 211 0o o.a2
6. Input Offset Current
Mominal input circuitry offset cumrent on all channeis: <2564
7. Input Resistance Typical values for inlormation)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel T 200 200
8. Low Batlery Alarm Voltage (Typecal values lor information)
Typical values Alarm Level (VDC)
Supply |+ Vee) +T8
Supply (- Vec) )
9. Power Consumption (Typical values fae information)
Typical values Switched off (mA) | Stand by (mA) | Tranamitting (mA)
Supply [+ Vec) +0.01 +6 14
Supply (- Vec) =001 # e

Corfificats Mo: DAES-1398_Mar1s
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Add: No. 51 Micyuan Road, Haldian District, Beijing. 100191, China
Tel: +Rb-10-62304633-2218 Fan: +B6-10-62304633-2200
E-tnail: cul@chinatlcom g fewvchinaiib e

Client : agc-cert

Calibration Procedure(s)

Calibration date:

humidity<70%.

Report No.: AGC00589151102FH01

Caiibration Procedure for the Data Acquisiton Electronics
..- -.

Fabruary 02, 2016

This calibration Cerificate documents the traceability to national standards, which realize the physical units of
measurements{Sl). The measurements and the uncerainties 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. emvironment temperature(22+3)C and

Calibration Equipment used (MATE critical for calibration)

Primary Standards ID# Cal Data(Calibrated by, Certificate No.)  Scheduled Calibration
Process Calibrator 753 | 1871018 08-July-15 (CTTL. Na:J15X04257) July-16

Name Function  Signature
Calibrated by: Yu Zongying SAR Test Engineer \&r“%"
Reviewed by QiDinyusn  SAR Project Leader | N A P
Approved by

Issued! February 03, 2016

This calibration cerfificate shail not be reproduced except in full without written approval of the laboratory.

Centificate Mo: Z16-97012 Page | of 3
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" in Colabaration with
T77.3s p e a g
CALIBRATION LABORATORY
Add: Mo 51 Noeyuan Road, Habdian District, Bedjing, 100091, China
Tel: +B6-10-62304633-2218 Fanc: +8-10-62 30463 3- 2209
E-mail: endiichinatil com Hupelwww.chinasil.cn
Glossary:
DAE data acquisition electronics
Connector angle information used in DASY system to align probe sensor X
to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

« DC Voltage Measurement. Calibration Factor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standards. The figure given correspaonds 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.

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

Certificate No: Z16-97012 Page 2 of 3
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Add: Mo 3] Xueyuan Road, Haldisn District, Beljing. 100191, China

Tel: +B6-10-62304033-2218

Fas: +Ri=10-H 3132209

Report No.: AGC00589151102FH01

E-mail: aitlichnatil.com Hatpo/iwww chinattl.om
DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: LS8 = 8.V, full range = =100, +300 mv
Low Ranga: 1LSB= BinV , full range = oA 3MY

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors X Y z

High Ranga 404,195 + 0.15% (k=2) | 404178+ 0.15% (k=2) | 403,842 + 0.15% (k=2)

Low Range 397538 £ 0.7% (k=2) | 399380+ 0.7% (k=2) | 387118 £ 0.7% (k=2)
Connector Angle

Connector Angle 1o be used in DASY system

196°x1"

Centificate No: Z16-97012
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APPENDIX F LOOP ANTENNA CALIBRATION DATA

Calibration Laboratory of
Schmid & Pariner

Engineering AG
Zeughaussirasse 41, B0O4 Zurich, Switreriand

S Schwelsarischar Malibrierdiensl
Bervizio svizzero di taratura
S  Swiss Calibration Service

Accradited by the Swiss Accreditation Service (SAS) Accredilation Me.: SCS 108
The Swiss Accreditation Service is one of the signatories 1o the EA
Muitilateral Agresmant for the recognition of calibration certificates

cie  AGC-CERT (Auden) Cortificate No: CLA150-4008_Jan14

ICALIBFIA'I'IDH CERTIFICATE

Dibject CLA150 - SN: 4008

Calieation precediume(s) QA CAL-15.v8
Calibration procedure for syslem validation sources below 700 MHz

Calibeation date January 24, 2014

Thin catration cenificate documants tha tracealility lo national standards, whach nealizs the physical units of measuments |31
Tha measwsmonts and the uncersintas with confidence probabity s given on ihe foliowing pages snd am pan of the cerificate,

Al calibemticns have been concucied in the ciosed labomiony facity: emironment iempemiune (22 = 3°C and humidity « 70%

Calibration Equipment used (MATE crfical of calbration)

Primary Standards =1 ] Cal Date (Cartificate Mo, Scheduled Calibention

Powr matar E44108 GB41733874 De-Apr-13 (Mo, 2AT-D1T33) Apr-14

Powee sansor E44124 WY A 1 AGEOET Deb-Apr-13 (Mo, 21T-D1TI5) Apr-14

Ralsrsnce 3 dBl Attemnuaiorn SN 55054 (3a) Od-Apr13 (Mo, 217-01737) Apr-14

Foterence 20 0B ARenunior S8 S5058 (204) O-Apr-13 (Mo, 217-01736) Apr-14

Typir-N Mismatch comination S G047/ 08327  Od-Ap-13 (No, 217-01738) Apr-1d

Peterence Probe EXIDWVA SN 3877 05-Jan-14 [No. EX3-387T_Jan14) Jan-15

DAEL SN BS54 18-Jul-13 (No. DAER-854_Jult3) 14

Secondary Slandards s} ] Chack Date (in houss) Schaduled Chsok

RF genembor HF BE4BC LIS3E420L0 700 O-Ang-23 (in house checik Apr-13) In housa chack: Apr-16

Network Anabyrer HP BT53E US3ITIN05E5 54208  18-Oct-01 [in house check Ock13) In housa chick: Dct-14
M Function

Segriature
Calbrated by Inran E-Naoug Latoratory Technician 0

Noete %‘.‘q
Apgroved by: Katia Pokovie Tacnnical Managar Wi

Issumet: Janwary 23, 2N4

This calibration cenificats shall nol be reproduced Excegt in full without wiitisn approval of the abomiony,
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughaussirasss 41, B004 Zurich, Switreriand

Accredited by the Swiss Accreditation Sarvice [SAS) Accreditation No.: SCS 108

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
MNIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC 62208-2, "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 2013

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

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

* Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

+ Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. No uncertainty required,

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

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

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

Cedificate Mo: CLA150-4008_Jan14 Fage 2ol 8
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Measurement Conditions
DASY sysiem conliguration, as far a3 not given on pags 1.
DASY Version DASYS V52.8.7
Extrapolation Advanced Extrapolation
Phantom ELI4 Flat Phantom Shell thickness: 2 = 0.2 mm
EUT Positioning Touch Position
Zoom Scan Resolution d, dy, dz = 5.0 mm
Frequency 150 MHz = 1 MHz
Head TSL parameters
Thae following parameters and calculations ware applied.
Temperature Permittivity Conductivity
Mominal Head TSL parometers 220°C 522 0.78 mho/m
Measured Head TSL parameters (220 £02)"C 50526 % 0.76 mho/m =6 %
Head TSL temperature change during test <05*C — -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Hesd TSL Condition
SAR measured 1 W input power 3.84 Wikg
SAR for nominal Head TSL paramelsrs normalized o 1W 3.81 Wikg = 18.4 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL conditian
SAR measured 1 W input power 256 Wikg
SAH for nominal Head TSL paramaters normalized o 1W 2.54 Wikg = 18.0 % (k=2)
Body TSL parameters
The faliowing parametars and calculations were applisd.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 619 0.60 mho/m
Measured Body TSL paramaters {(220=202)°C B2B8=8% 0.80 mhod'm + B %
Body TSL temperature change during test =05"C [ wann
SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Condition
SAR measured 1 W input powar 3.88 Wikg
SAR for nominal Body TSL paramaters normalized to TW 3,80 Wikg = 18.4 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR maasured 1 W input powesr 2.60 Wikg
SAHR for nominal Body TSL paramaters normalized o 1W 2.61 Wikg = 18.0 % (k=2)

Cartficate No: CLA150-4008_Jan14/2
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Report No

Appendix
Antenna Parameters with Head TSL

impadance, translormed to feed point 4400680

Retum Loss -20.3dB
Antenna Parameters with Body TSL

impedance, transformed 1o feed poimt 4746-830

Aeturn Loss =201 dB
Additional EUT Data

Manufactured by SPEAG

Manulactured on Dacember 18, 2013

Carificate No: CLA150-4008_Jan14
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DASYS5 Validation Report for Head TSL

Date: 24.01.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: CLALS0; Type: CLA1S0; Serial: CLA1S0 - SN: 4008

Communication System: UID 0 - CW; Frequency: 150 MHz

Medium parameters used: { = 150 MHz; o6 =0.76 8/m: & =50.5; p= 1000 Igg.fm'L
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEEC/ANSI C63.19-2007)

DASYS2 Configuration:
= Probe: EXADV4 - SN38RTT; ConvF(11.76, 11.76, 11.76); Calibrated: 06.01.2014;
= Sepsor-Surface: 2mm (Mechanical Surface Detection)
= Electronics: DAEA Sn654: Calibrated: 18.07.2013
# Phantom: ELT v4.0; Type: QDOVAOOIBB; Serial: TP: 1003
« DASYS252.3.7(1137); SEMCAD X 14.6.10(7164)

CLA Calibration for HSL-LF Tissue/CLA 150, touch configuration, Pin=1W/Area Scan
(81x81x1): Interpolated grid; dx=1.500 mm, dy=1.500 mm
Muximum value of SAR (interpolated) = 4.92 Wikg

CLA Calibration for HSL-LF Tissue/CLA150, touch configuration, Pin=1W/Zoom Scan
(TxTxT/Cube 0: Measurement grd: dx=Smm, dy=5mm, dz=5mm

Reference Value = 80.503 Vim; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 6.12 Wikg

SAR(I g) = 3.84 Wikg; SAR(10 g) = 2.56 Wikg

Maximum value of SAR (measured) = 4.93 Wikg

<604

1461

0dB =492 Wikg = 6.92 dBW/kg

Certificate No: CLA150-4008_Jan14 Page 50f 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Dage: 24.01.2014

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: CLAIL50; Type: CLAIS0; Serial: CLALS0 - SN: 4008

Communication System: ULD 0 - CW; Fregquency: 150 MHz

Medium parameters used: f= 150 MHz: o = 0,799 S$/m; & = 62.757; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEMEC/ANS]T C63.19-2007)

DASY 52 Configuration:

Probe: EX3DV4 - SN387T; ConvF(11.45, 11,45, 11.45); Calibrated: 06.01.2014;
Sensor-Surface: 2mm (Mechanicul Surface Detection)

Electronics: DAE4 Sn654; Calibrated: 18.07.2013

Phanom: ELI v4,0; Type: QDOVAOO1BE; Serial: TP:1003

DASYS2 52.8.7(1137); SEMCAD X 14.6.10(7164)

CLA Calibration for MSL-LF Tissue/CLA150, touch configuration, Pin=1W/Area Scan
(B1x81x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 4.99 Wikg

CLA Calibration for MSL-LF Tissue/CLA150, touch configuration, Pin=1W/Zoom Scan
(TxTxTWCube 0: Measuremem grnd: dx=5mm, dy=3mm, dz=5mm

Reference Value = 78.941 Vim: Power Drift = -0.04 dB

Peak SAR (extrapoluted) = 6.21 Wikg

SAR(I g) = 3.88 Wikg: SAR(10 g) = 2.6 Wikg

Mauximum value of SAR (measured) = 5.00 Wikg

0dB =499 Wikg = 698 dBW/kg
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Impedance Measurement Plot for Body TSL
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