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1. TEST STANDARDS

The tests were performed according to following standards:

IEEE 1528-2013 (2014-06): Recommended Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques

IEEE Std. C95-3 (2002): IEEE Recommended Practice for the Measurement of Potentially Hazardous
Electromagnetic Fields — RF and Microwave

IEEE Std. C95-1 (1992): IEEE Standard for Safety Levels with Respect to Human Exposure to Radio
Frequency Electromagnetic Fields, 3 kHz to 300 GHz.

IEC 62209-2 (2010): Human exposure to radio frequency fields from hand-held and bodymounted wireless
communication devices. Human models, instrumentation, and procedures. 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)

KDB 865664D01v01r04 (August 7, 2015): SAR Measurement Requirements for 100 MHz to 6 GHz

KDB 865664D02v01r02 (October 23, 2015): RF Exposure Compliance Reporting and Documentation
Considerations

447498 D01 General RF Exposure Guidance v06 (October 23, 2015): Mobile and Portable Devices RF
Exposure Procedures and Equipment Authorization Policies

2015 October TCB Workshop: SAR may be scaled if radio is tested at lower power without overheating as
invalid SAR results cannot be scaled to compensate for power droop
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2. SUMMARY

2.1. Product Description
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Name of EUT

Two Way Radio

Model Number

V2

Power Supply

DC 3.70V from battery

Frequency Range

GMRS/FRS: 462.5625MHz~462.7125MHz
GMRS: 462.5500MHz~462.7250MHz
FRS: 467.5625MHz~467.7125MHz

GMRS:1W(30dBm)

Rate Power FRS:0.5W(27dBm)
Modulation Type FM

Channel Separation 12.5KHz

Antenna Type Integral antenna
Antennal Gain 2.0dBi

Frequency list

Channel Frequency(MHz) Type Channel Frequency(MHz) Type
1 462.5625 GMRS/FRS 12 467.6625 FRS
2 462.5875 GMRS/FRS 13 467.6875 FRS
3 462.6125 GMRS/FRS 14 467.7125 FRS
4 462.6500 GMRS/FRS 15 462.5500 GMRS
5 462.6625 GMRS/FRS 16 462.5750 GMRS
6 462.6875 GMRS/FRS 17 462.6000 GMRS
7 462.7125 GMRS/FRS 18 462.6250 GMRS
8 467.5625 FRS 19 462.6500 GMRS
9 467.5875 FRS 20 462.6750 GMRS

10 467.6125 FRS 21 462.7000 GMRS
11 467.6375 FRS 22 462.7250 GMRS

2.2. Summary SAR Results

The maximum of results of SAR found during testing are follows:

<Highest Reported standalone SAR Summary>

Mode Channel Frequency Position Maximum Report SAR Results (W/kg)
Separation (MHz) 100% duty cycle 50% duty cycle
GMRS 12.5KHz 462.6500 Face-held 0.686 0.343
GMRS 12.5KHz 462.6500 Body-Worn 0.945 0.473
FRS 12.5KHz 467.6375 Face-held 0.587 0.294
FRS 12.5KHz 467.6375 Body-Worn 0.772 0.386

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 C95.1-1992, and had
been tested in accordance with the measurement methods and procedures specified in IEEE 1528-2013.
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2.3. EUT operation mode

The spatial peak SAR values were assessed for UHF systems. Battery and accessories shell be specified by
the manufacturer. The EUT battery must be fully charged and checked periodically during the test to ascertain

uniform power output.

2.4. TEST Configuration

Face-Held Configuration
Face-held Configuration- per FCC KDB447498 page 22: “A test separation distance of 25 mm must be
applied for in-front-of the face SAR test exclusion and SAR measurements.”

Body-worn Configuration

Body-worn measurements-per FCC KDB447498 page 22 “When body-worn accessory SAR testing is
required, the body-worn accessory requirements in section 4.2.2 should be applied. PTT two-way radios that
support held-to-ear operating mode must also be tested according to the exposure configurations required for
handsets. This generally does not apply to cellphones with PTT options that have already been tested in more
conservative configurations in applicable wireless modes for SAR compliance at 100% duty factor.”
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3. TEST ENVIRONMENT

3.1. Address of the test laboratory

Shenzhen Yidajietong Test Technology Co., Ltd.
3/F., Building 12, Shangsha Innovation & Technology Park, Futian District, Shenzhen, Guangdong, China

3.2. Test Facility
The test facility is recognized, certified, or accredited by the following organizations:

CNAS-Lab Code: L7547

The Testing and Technology Center for SHENZHEN YIDA JIETONG INFORMATION TECHNOLOGY
CO., LTD has been assessed and proved to be in compliance with CNAS-CL01 Accreditation Criteria
for Testing and Calibration Laboratories (identical to ISO/IEC 17025: 2005 General Requirements) for
the Competence of Testing and Calibration Laboratories, Date of Registration: March, 2015. Valid time
is until March, 2018.

3.3. Environmental conditions

During the measurement the environmental conditions were within the listed ranges:

Temperature: 18-25°C

Humidity: 40-65 %

Atmospheric pressure: 950-1050mbar

3.4. SAR Limits
FCC Limit (1g Tissue)

SAR (W/kg)

Exposure Limits

(General Population /
Uncontrolled Exposure
Environment)

(Occupational /
Controlled Exposure
Environment)

Spatial Average

(averaged over the whole body) RS 0.4
Spatial Peak _ 160 8.0
(averaged over any 1 g of tissue)
Spatial Peak 40 20.0

(hands/wrists/feet/ankles averaged over 10 g)

Population/Uncontrolled Environments are defined as locations where there is the exposure of individual who
have no knowledge or control of their exposure.

Occupational/Controlled Environments are defined as locations where there is exposure that may be incurred
by people who are aware of the potential for exposure (i.e. as a result of employment or occupation).
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3.5. Equipments Used during the Test

Calibration
Test Equipment Manufacturer | Type/Model Serial Number Last Calibration
Calibration Interval
Data Acquisition
Electronics DAEx SPEAG DAE4 905 2016/07/16 1
E-field Probe SPEAG ES3DV3 3292 2016/09/02 1
System Validation
Dipole D450V3 SPEAG D450V3 1072 2015/11/25 3
Network analyzer Agilent 8753E US37390562 2016/03/05 1
Dielectric Probe Kit Agilent 85070E US44020288 / /
Power meter Agilent E4417A GB41292254 2016/12/15 1
Power sensor Agilent 8481H MY41095360 2016/12/15 1
Power sensor Agilent 8481H MY41095361 2016/12/15 1
Signal generator IFR 2032 203002/100 2016/10/12 1
Amplifier AR 75A250 302205 2016/10/12 1

Note:

1) Per KDB865664D01 requirements for dipole calibration, the test laboratory has adopted three year
extended calibration interval. Each measured dipole is expected to evalute with following criteria at least
on annual interval.

a) There is no physical damage on the dipole;

b) System check with specific dipole is within 10% of calibrated values;

c) The most recent return-loss results,measued at least annually,deviates by no more than 20% from the
previous measurement;

d) The most recent measurement of the real or imaginary parts of the impedance, measured at least
annually is within 50 Q from the provious measurement.

2) Network analyzer probe calibration against air, distilled water and a shorting block performed before
measuring liquid parameters.
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4. SAR Measurements System configuration

4.1. SAR Measurement Set-up

The DASYS5 system for performing compliance tests consists of the following items:

A standard high precision 6-axis robot (Staubli RX family) with controller and software. An arm extension for
accommodating the data acquisition electronics (DAE).

A dosimetric probe, i.e. an isotropic E-field probe optimized and calibrated for usage in tissue simulating
liquid. The probe is equipped with an optical surface detector system.

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

A unit to operate the optical surface detector which is connected to the EOC.

The Electro-Optical Coupler (EOC) performs the conversion from the optical into a digital electric signal of
the DAE. The EOC is connected to the DASY5 measurement server.

The DASY5 measurement server, which performs all real-time data evaluation for field measurements and
surface detection, controls robot movements and handles safety operation. A computer operating Windows
2003.

DASY5 software and SEMCAD data evaluation software.

Remote control with teach panel and additional circuitry for robot safety such as warning lamps, etc.

The generic twin phantom enabling the testing of left-hand and right-hand usage.

The device holder for handheld Mobile Phones.

Tissue simulating liquid mixed according to the given recipes.

System validation dipoles allowing to validate the proper functioning of the system.

Masm urarent Sanses A DASYS

robof controlier
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4.2. DASY5 E-field Probe System

The SAR measurements were conducted with the dosimetric probe ES3DV3 (manufactured by SPEAG),
designed in the classical triangular configuration and optimized for dosimetric evaluation.

Probe Specification

Construction Symmetrical design with triangular core
Interleaved sensors
Built-in shielding against static charges
PEEK enclosure material (resistant to organic solvents, e.g., DGBE)

Calibration ISO/IEC 17025 calibration service available.
Frequency 10 MHz to 4 GHz; S, )t !
Linearity: + 0.2 dB (30 MHz to 4 GHz) ~_ ‘¢ ¥ v
Directivity + 0.2 dB in HSL (rotation around probe axis) €\
+ 0.3 dB in tissue material (rotation normal to probe axis) s

Dynamic Range 5 uW/g to > 100 mW/g;
Linearity: + 0.2 dB

Dimensions Overall length: 337 mm (Tip: 20 mm)
Tip diameter: 3.9 mm (Body: 12 mm)
Distance from probe tip to dipole centers: 2.0 mm

Application General dosimetry up to 4 GHz
Dosimetry in strong gradient fields
Compliance tests of Mobile Phones

Compatibility DASY3, DASY4, DASY52 SAR and higher, EASY4/MRI

Isotropic E-Field Probe

The isotropic E-Field probe has been fully calibrated and assessed for isotropicity, and boundary effect within
a controlled environment. Depending on the frequency for which the probe is calibrated the method utilized for
calibration will change.

The E-Field probe utilizes a triangular sensor arrangement as detailed in the diagram below:

DIPOLE SEN3SOR

HIGH-RESISTANCE LINES / / //
' DETECTOR
'—}'\T DIODE . g
—= /—4—5- /

4.3. Phantoms

Phantom for compliance testing of handheld andbody-mounted wireless devices in the frequency range of 30
MHz to 6 GHz. ELI isfully compatible with the IEC 62209-2 standard and all known tissuesimulating liquids.
ELI has been optimized regarding its performance and can beintegrated into our standard phantom tables. A
cover prevents evaporation ofthe liquid. Reference markings on the phantom allow installation of thecomplete
setup, including all predefined phantom positions and measurementgrids, by teaching three points. The
phantom is compatible with all SPEAGdosimetric probes and dipoles.


http://www.speag.com/services/cal-lab/�
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ELI Phantom

4.4. Device Holder

The device was placed in the device holder (illustrated below) that is supplied by SPEAG as an integral part of
the DASY system.

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

Y ‘
Device holder supplied by SPEAG

4.5. Scanning Procedure

The DASYS5 installation includes predefined files with recommended procedures for measurements and
validation. They are read-only document files and destined as fully defined but unmeasured masks. All test
positions (head or body-worn) are tested with the same configuration of test steps differing only in the grid
definition for the different test positions.

The “reference” and “drift” measurements are located at the beginning and end of the batch process. They
measure the field drift at one single point in the liquid over the complete procedure. The indicated drift is
mainly the variation of the DUT’s output power and should vary max. £ 5 %.
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The “surface check” measurement tests the optical surface detection system of the DASY5 system by
repeatedly detecting the surface with the optical and mechanical surface detector and comparing the results.
The output gives the detecting heights of both systems, the difference between the two systems and the
standard deviation of the detection repeatability. Air bubbles or refraction in the liquid due to separation of the
sugar-water mixture gives poor repeatability (above £ 0.1mm). To prevent wrong results tests are only
executed when the liquid is free of air bubbles. The difference between the optical surface detection and the
actual surface depends on the probe and is specified with each probe (It does not depend on the surface
reflectivity or the probe angle to the surface within £ 30°.)

Area Scan

The Area Scan is used as a fast scan in two dimensions to find the area of high field values before running a
detailed measurement around the hot spot.Before starting the area scan a grid spacing of 15 mm x 15 mm is
set. During the scan the distance of the probe to the phantom remains unchanged. After finishing area scan,
the field maxima within a range of 2 dB will be ascertained.

Zoom Scan

Zoom Scans are used to estimate the peak spatial SAR values within a cubic averaging volume containing 1 g
and 10 g of simulated tissue. The default Zoom Scan is done by 7x7x7 points within a cube whose base is
centered around the maxima found in the preceding area scan.

Spatial Peak Detection

The procedure for spatial peak SAR evaluation has been implemented and can determine values of massesof
1g and 10g, as well as for user-specific masses.The DASY5 system allows evaluations that combine
measured data and robot positions, such as: « maximum search ¢ extrapolation ¢« boundary correction ¢ peak
search for averaged SAR During a maximum search, global and local maxima searches are automatically
performed in 2-D after each Area Scan measurement with at least 6 measurement points. It is based on the
evaluation of the local SAR gradient calculated by the Quadratic Shepard’'s method. The algorithm will find the
global maximum and all local maxima within -2 dB of the global maxima for all SAR distributions.

Extrapolation routines are used to obtain SAR values between the lowest measurement points and the inner
phantom surface. The extrapolation distance is determined by the surface detection distance and the probe
sensor offset. Several measurements at different distances are necessary for the extrapolation. Extrapolation
routines require at least 10 measurement points in 3-D space. They are used in the Zoom Scan to obtain SAR
values between the lowest measurement points and the inner phantom surface. The routine uses the modified
Quadratic Shepard’s method for extrapolation. For a grid using 7x7x7 measurement points with 5mm
resolution amounting to 343 measurement points, the uncertainty of the extrapolation routines is less than 1%
for 1g and 10g cubes.

A Z-axis scan measures the total SAR value at the x-and y-position of the maximum SAR value found during
the cube 7x7x7 scan. The probe is moved away in z-direction from the bottom of the SAM phantom in 5mm
steps.

4.6. Data Storage and Evaluation

Data Storage

The DASYS5 software stores the acquired data from the data acquisition electronics as raw data (in microvolt
readings from the probe sensors), together with all necessary software parameters for the data evaluation
(probe calibration data, liquid parameters and device frequency and modulation data) in measurement files
with the extension “.DA4". The 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 incorrect parameter settings. For example, if a measurement has been performed
with a wrong crest factor parameter in the device setup, the parameter can be corrected afterwards and the
data can be re-evaluated.

The measured data can be visualized or exported in different units or formats, depending on the selected
probe type ([V/m], [A/m], [°C], [mWI/g], [mW/cm?], [dBrel], etc.). Some of these units are not available in certain
situations or show meaningless results, e.g., a SAR output in a lossless media will always be zero. Raw data
can also be exported to perform the evaluation with other software packages.

Data Evaluation

The SEMCAD software 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 Normi, ai0, ail, ai2
- Conversion factor ConvFi
- Diode compression point Dcpi



V1.0 Page 14 of 56 Report No.: CTL1704206031-SAR

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 DASY5 components. In the
direct measuring mode of the multimeter 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:

vi— U+ 02 <L
dep;

With Vi = compensated signal of channeli (i=x,y,z)

Ui = input signal of channel i (i=%xY,2)
cf = crest factor of exciting field (DASY parameter)
dcpi = diode compression point (DASY parameter)

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

i

~ N < - o Ilfl
E — fieldprobes : L; \ Norm, - ComF
— . 2
H — fieldprobes : H =V, M
With Vi = compensated signal of channel i i=xY,2)
Normi = sensor sensitivity of channel i (i=xy,2)

[mV/(V/m)2] for E-field Probes
ConvF = sensitivity enhancement in solution

aij = sensor sensitivity factors for H-field probes
f = carrier frequency [GHz]

Ei = electric field strength of channel i in VV/m

Hi = magnetic field strength of channel i in A/m

The RSS value of the field components gives the total field strength (Hermitian magnitude):
Epoy = \,f"Eg +E2 4 E2
The primary field data are used to calculate the derived field units.

- 2 a
SAR=F;, 1000
with  SAR = local specific absorption rate in mW/g
Etot = total field strength in V/m
o] = conductivity in [mho/m] or [Siemens/m]
p = equivalent tissue density in g/cm3

Note that the density is normally set to 1 (or 1.06), to account for actual brain density rather than the density
of the simulation liquid.

4.7. SAR Measurement System

The SAR measurement system being used is the DASY5 system, the system is controlled remotely from a PC,
which contains the software to control the robot and data acquisition equipment. The software also displays
the data obtained from test scans.

In operation, the system first does an area (2D) scan at a fixed depth within the liquid from the inside wall of
the phantom. When the maximum SAR point has been found, the system will then carry out a 3D scan
centred at that point to determine volume averaged SAR level.
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4.7.1 Tissue Dielectric Parameters for Head and Body Phantoms

6031-SAR

The liquid is consisted of water,salt,Glycol,Sugar,Preventol and Cellulose.The liquid has previously been
proven to be suited for worst-case. It's satisfying the latest tissue dielectric parameters requirements proposed

by the KDB865664.

Target Frequency Head Body
(MHz) & a(S/m) & o(S/m)
150 52.3 0.76 61.9 0.80
300 45.3 0.87 58.2 0.92
450 43.5 0.87 56.7 0.94
835 415 0.90 55.2 0.97
900 415 0.97 55.0 1.05
915 415 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 52.0 2.73
5800 35.3 5.27 48.2 6.00

(¢, = relative permittivity, 0 = conductivity and p = 1000 kg/m®)

4.8. Dielectric Performance

Dielectric performance of Head and Body tissue simulating liquid.

Composition of the Head Tissue Equivalent Matter

Mixture % Frequency (Brain) 450MHz
Water 38.56
Sugar 56.32
Salt 3.95
Preventol 0.10
Cellulose 1.07

Dielectric Parameters Target Value

f=450MHz &,=43.5 0=0.87

Composition of the Body

Tissue Equivalent Matter

Mixture % Frequency (Brain) 450MHz
Water 56.16
Sugar 46.78
Salt 1.49
Preventol 0.10
Cellulose 0.47

Dielectric Parameters Target Value

f=450MHz ¢=56.7 0=0.94

Tissue Measured Target Tissue Measured Tissue Dev. % Liquid

Type Frequency . s . 5 . s Temp Test Data
(MHz2) ’ " r )

450H 450 435 0.87 44.4 0.88 2.07% 1.15% d22.2 2017-05-15
egree

450B 450 56.7 0.93 57.6 0.95 1.59% 2.15% d22.2 2017-05-15
egree
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4.9. System Check

The purpose of the system check is to verify that the system operates within its specifications at the decice
test frequency.The system check is simple check of repeatability to make sure that the system works correctly
at the time of the compliance test;

System check results have to be equal or near the values determined during dipole calibration with the
relevant liquids and test system (10 %).
System check is performed regularly on all frequency bands where tests are performed with the DASY5

system.
z y
X

Tuning
element

Spacer
\'\_ 3D Probe positioner
,
Y

{/ ield probe
T [ Flat Phantom
{ -
7 — =

.\‘\ "/,//// Pipote
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Pass

Att1

oMy

The output power on dipole port must be calibrated to 30 dBm (1000mW) before dipole is connected.

Justification for Extended SAR Dipole Calibrations

Referring to KDB 865664D01V01r04, if dipoles are verified in return loss (<-20dB, within 20% of prior
calibration), and in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and
the calibration interval can be extended. While calibration intervals not exceed 3 years.

System Check in Head Tissue Simulating Liquid

250mW . Limit (£10%
Freq Test Date | Temp Measured A N2 i Deviation)

SARy | SAR1q | SARy | SAR1oq | SARy | SAR1 | SARy, | SARug

450MHz | 2017/05/15 | 22.2 | 1.198 | 0.779 | 4.792 | 3.116 4.57 3.07 4.86% 1.50%

System Check in Body Tissue Simulating Liquid

250mw . Limit (+10%
Freq Test Date | Temp Measured A N2 i Deviation)

SARy | SAR1og | SARy | SAR1s | SARy | SAR1 | SARy; | SARg

450MHz | 2017/05/15 | 22.2 | 1.155 | 0.761 4.62 3.044 4.48 2.95 1.09% | -0.85%

Note:
1. The graph results see system check.
2. Target Values used derive from the calibration certificate




V1.0 Page 17 of 56 Report No.: CTL1704206031-SAR

4.10. Measurement Procedures

Tests to be performed

In order to determine the highest value of the peak spatial-average SAR of a handset, all device positions,

configurations and operational modes shall be tested for each frequency band according to steps 1 to 3 below.

A flowchart of the test process is shown in Picture 11

Step 1: The tests described in 11.2 shall be performed at the channel that is closest to the centre of the

transmit frequency band (f.) for:

a) all device positions (cheek and tilt, for both left and right sides of the SAM phantom, as described in
Chapter 8),

b) all configurations for each device position in a), e.g., antenna extended and retracted, and

c) all operational modes, e.g., analogue and digital, for each device position in a) and configuration in b) in
each frequency band.

d) If more than three frequencies need to be tested according to 11.1 (i.e., N > 3), then all frequencies,
configurations and modes shall be tested for all of the above test conditions.

Step 2: For the condition providing highest peak spatial-average SAR determined in Step 1, perform all tests

described in 11.2 at all other test frequencies, i.e., lowest and highest frequencies. In addition, for all other

conditions (device position, configuration and operational mode) where the peak spatial-average SAR value

determined in Step 1 is within 3 dB of the applicable SAR limit, it is recommended that all other test

frequencies shall be tested as well.

Step 3: Examine all data to determine the highest value of the peak spatial-average SAR found in Steps 1 to 2.
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Measurement procedure
The following procedure shall be performed for each of the test conditions (see Picture 11) described in 11.1:

a)

b)

c)

d)

f)

Measure the local SAR at a test point within 8 mm or less in the normal direction from the inner surface of
the phantom.

Measure the two-dimensional SAR distribution within the phantom (area scan procedure). The boundary
of the measurement area shall not be closer than 20 mm from the phantom side walls. The distance
between the measurement points should enable the detection of the location of local maximum with an
accuracy of better than half the linear dimension of the tissue cube after interpolation. A maximum grip
spacing of 20 mm for frequencies below 3 GHz and (60/f [GHz]) mm for frequencies of 3GHz and greater
is recommended. The maximum distance between the geometrical centre of the probe detectors and the
inner surface of the phantom shall be 5 mm for frequencies below 3 GHz anddIn(2)/2 mm for frequencies
of 3 GHz and greater, wheredis the plane wave skin depth and In(x) is the natural logarithm. The
maximum variation of the sensor-phantom surface shall be +1 mm for frequencies below 3 GHz and +£0.5
mm for frequencies of 3 GHz and greater. At all measurement points the angle of the probe with respect
to the line normal to the surface should be less than 5°. If this cannot be achieved for a measurement
distance to the phantom inner surface shorter than the probe diameter, additional measurement distance
to the phantom inner surface shorter than the probe diameter, additional

From the scanned SAR distribution, identify the position of the maximum SAR value, in addition identify
the positions of any local maxima with SAR values within 2 dB of the maximum value that are not within
the zoom-scan volume; additional peaks shall be measured only when the primary peak is within 2 dB of
the SAR limit. This is consistent with the 2 dB threshold already stated;

Measure the three-dimensional SAR distribution at the local maxima locations identified in step

The horizontal grid step shall be (24 / f{GHz] ) mm or less but not more than 8 mm. The minimum zoom
size of 30 mm by 30 mm and 30 mm for frequencies below 3 GHz. For higher frequencies, the minimum
zoom size of 22 mm by 22 mm and 22 mm. The grip step in the vertical direction shall be ( 8-f[GHz] ) mm
or less but not more than 5 mm, if uniform spacing is used. If variable spacing is used in the vertical
direction, the maximum spacing between the two closest measured points to the phantom shell shall be
(12 / flGHz]) mm or less but not more than 4 mm, and the spacing between father points shall increase by
an incremental factor not exceeding 1.5. When variable spacing is used, extrapolation routines shall be
tested with the same spacing as used in measurements. The maximum distance between the geometrical
centre of the probe detectors and the inner surface of the phantom shall be 5 mm for frequencies below 3
GHz and dIn(2)/2 mm for frequencies of 3 GHz and greater, where &is the plane wave skin depth and In(x)
is the natural logarithm. Separate grids shall be centered on each of the local SAR maxima found in step
c¢). Uncertainties due to field distortion between the media boundary and the dielectric enclosure of the
probe should also be minimized, which is achieved is the distance between the phantom surface and
physical tip of the probe is larger than probe tip diameter. Other methods may utilize correction
procedures for these boundary effects that enable high precision measurements closer than half the
probe diameter. For all measurement points, the angle of the probe with respect to the flat phantom
surface shall be less than 5. If this cannot be achieved an additional uncertainty evaluation is needed.
Use post processing( e.g. interpolation and extrapolation ) procedures to determine the local SAR values
at the spatial resolution needed for mass averaging.

Power Drift

To control the output power stability during the SAR test, DASY5 system calculates the power drift by
measuring the E-field at the same location at the beginning and at the end of the measurement for each test
position. These drift values can be found in Table 2 to Table 6 labeled as: (Power Drift [dB]). This ensures that
the power drift during one measurement is within 5%.



V1.0 Page 21 of 56 Report No.: CTL1704206031-SAR

5. TEST CONDITIONS AND RESULTS

5.1. Conducted Power Results

<FRS ERP Power>

According KDB 447498 D01 General RF Exposure Guidance v06ection 4.1 2) states that “Unless it is
specified differently in the published RF exposure KDB procedures, these requirements also apply to test
reduction and test exclusion considerations. Time-averaged maximum conducted output power applies to
SAR and, as required by § 2.1091(c), time-averaged ERP applies to MPE. When an antenna port is not
available on the device to support conducted power measurement, such as FRS and certain Part 15
transmitters with built-in integral antennas, the maximum output power allowed for production units should be
used to determine RF exposure test exclusion and compliance.”

SAR may be scaled if radio is tested at lower power without overheating as invalid SAR results cannot be
scaled to compensate for power droop according to October 2015 TCB Workshop.

Modulation Type Chann_el Test Measured Average ERP Power
Separation Frequency (dBm) (Watts)
EM 12.5KHz 462.6500 28.68 0.7379
12.5KHz 467.6375 26.57 0.4539
Manufacturing tolerance
GMRS ( Average ERP Power) FRS ( Average ERP Power)
Frequency (MHz) 462.6500 467.6375
Target (dBm) 28.0 26.0
Tolerance +(dB) 1.0 1.0

5.2. Transmit Antennas

5.3. Standalone SAR Test Exclusion Considerations

Per KDB447498 for standalone 1-g head or body SAR evaluation by measurement or numerical simulation is
not required when the corresponding SAR Exclusion Threshold condition, listed below, is satisfied.

The 1-g and 10-g SAR test exclusion thresholds for 100 MHz to 6 GHz at test separation distances < 50 mm
are determined by::

[(max. power of channel, including tune-up tolerance, mW) / (min. test separation distance, mm)] -[ v f(GHZz)] <
3.0 for 1-g SAR and < 7.5 for 10-g extremity SAR, where

e f(GHz) is the RF channel transmit frequency in GHz

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

e The result is rounded to one decimal place for comparison
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e 3.0 and 7.5 are referred to as the numeric thresholds in the step 2 below

Standalone SAR test exclusion considerations

Maximum .
L Separation . SAR Standalone
Communication | Frequency ' . Average ; Calculation .
Configuration Distance Exclusion SAR
system (MHz) Power Result .
(mm) Thresholds | Exclusion
(dBm)
Head Face 29.0 25 21.6 3.0 no
GMRS 462.6500
Body worn 29.0 5 108.1 3.0 no
Head Face 27.0 25 13.7 3.0 no
FRS 467.6375 Body worn 27.0 5 68.5 3.0 no
Remark:
1. When the minimum test separation distance is <5 mm, a distance of 5 mm applied to determine SAR test
exclusion

2. PTT devices standalone SAR test exclusion considerations should at 50% duty cycle.
3. CW mode states duty cycle is 100%, PTT mode states duty cycle is 50%.

5.4. Standalone SAR Test Exclusion Considerations and Estimated SAR

Per KDB447498 requires when the standalone SAR test exclusion of section 4.3.1 is applied to an antenna
that transmits simultaneously with other antennas, the standalone SAR must be estimated according to the
following to determine simultaneous transmission SAR test exclusion;

e (max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)] « [ ¥ f(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.

e 0.4 W/kg for 1-g SAR and 1.0 W/kg for 10-g SAR, when the test separation distances is > 50 mm

Per FCC KD B447498 D01,simultaneous transmission SAR test exclusion may be applied when the sum of
the 1-g SAR for all the transmitting antenna in a specific a physical test configuration is <1.6 W/Kg.When the
sum is greater than the SAR limit,SAR test exclusion is determined by the SAR to peak location separation
ratio.

(SAR,+SAR,)"®
(peak location separation,mm)

Ratio= <0.04

Estimated stand alone SAR

Maximum Estimated SAR
Power , (W/kg)
L . : Separation
Communication | Frequency Configuration (including Distance
system (MHz) tune-up (mm) 100% Duty 50% Duty
tolerance) Cyele Cyele
(dBm)
N/A N/A Head Face N/A N/A N/A N/A
N/A N/A Body Worn N/A N/A N/A N/A
Remark:
1. When the minimum test separation distance is <5 mm, a distance of 5 mm applied to determine SAR test
exclusion

5.5. Test reduction procedure

The maximum power level, Pyam, that can be transmitted by a device before the SAR averaged over a mass,
m, exceeds a given limit, SAR;., can be defined. Any device transmitting at power levels below P,a,m can
then be excluded from SAR testing. The lowest possible value for pmaxm iS: Pmaxm = SARim*[_Im.

5.6. SAR Measurement Results

The calculated SAR is obtained by the following formula:
Reported SAR=Measured SAR x 10 Taeet-PMeasured)/10
Where Praget iS the power of manufacturing upper limit;
Pueasured iS the measured power
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Measurement Reported

Test Maximum Vs SAR14 SAR14 SAR
ECrIEhE Mode Allowed ERP Test (W/KQg) Power Scaling (W/kg) limit Ref.

mz Y Power (@Bm) Configuration 100% | 50% drift Factor 100% 50% 1g Plot

(dBm) Duty Duty Duty Duty (W/kg)
Cycle Cycle Cycle Cycle
The EUT display towards ground for 12.5 KHz (Analog, face held)
462.6500 GMRS 29.00 28.68 Face Held 0.635 | 0.318 | -0.03 1.08 0.686 | 0.343 1.60 1
467.6375 FRS 27.00 26.57 0.534 | 0.267 | 0.05 1.10 0.587 | 0.294 ) 2
The EUT display towards ground for 12.5 KHz (Analog, Body-Worn)
462.6500 GMRS 29.00 28.68 Body Worn 0.875 | 0.438 -0.03 1.08 0.945 0.473 1.60 3
467.6375 FRS 27.00 26.57 y 0.702 | 0.351 -0.04 1.10 0.772 0.386 ) 4
Note:

1. When devices that are designed to operate on the body of users using lanyards and straps, or without
requiring additional body-worn accessories, must be tested for SAR compliance using a conservative
minimum test separation distance < 5 mm to support compliance refer to KDB447498.

2. Except when area scan based 1-g SAR estimation applies, a zoom scan measurement is required at the
highest peak SAR location determined in the area scan to determine the 1-g SAR. When the 1-g SAR of
the highest peak is within 2 dB of the SAR limit, additional zoom scans are required for other peaks within
2 dB of the highest peak that have not been included in any zoom scan to ensure there is no increase in
SAR refer to KDB865664D01v01r04.

3. PTT devices standalone SAR test exclusion considerations should at 50% duty cycle.

4. CW mode states duty cycle is 100%, PTT mode states duty cycle is 50%.

5.7. Simultaneous TX SAR Considerations

5.7.1 Introduction

For the DUT, only with GRMS/FRS modular, share only one antenna, not need consider simultaneous
transmission;

5.7.2 Evaluation of Simultaneous SAR

N/A

5.8. SAR Measurement Variability

SAR measurement variability must be assessed for each frequency band, which is determined by the SAR

probe calibration point and tissue-equivalent medium used for the device measurements. When both head

and body tissue-equivalent media are required for SAR measurements in a frequency band, the variability
measurement procedures should be applied to the tissue medium with the highest measured SAR, using the
highest measured SAR configuration for that tissue-equivalent medium. The following procedures are applied
to determine if repeated measurements are required.

1) Repeated measurement is not required when the original highest measured SAR is < 0.80 W/kg; 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 measurementis > 1.5
W/kg and the ratio of largest to smallest SAR for the original, first and second repeated measurements
is > 1.20.

The same procedures should be adapted for measurements according to extremity and occupational

exposure limits by applying a factor of 2.5 for extremity exposure and a factor of 5 for occupational exposure

to the corresponding SAR thresholds.

Repeated Highest First Repeated
Fr?&fzr)‘cy Mode Test Position SAR Mgz;ured Mgz;ured L;?;fé;?
1-q 1-q
reeiie) (W/kg) (W/kg) SAR Ratio
462.6500 Cw Body-worn yes 0.875 0.901 1.03
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5.9. Measurement Uncertainty (300-3GHz)

Report No.: CTL1704206031-SAR

According to IEC62209-1/IEEE 1528:2013

Error Uncertainty | Probably | . | (Ci) | (ciy | St | Std. | Degree
No. Description Type Value Distribution Div. 1 10 Unc. Unc. of
P 9 9| (g | (og) |freedom
Measurement System
1 brobe B | 550% N 1| 1| 1 |550%|55%]| o
calibration
Axial o o o -
2 sotropy B 4.70% R J3 | 07|07 | 1.90% | 1.90%
3 Hemispherical | p 9.60% R J3 |07 |07 |390% | 390% |
isotropy
Boundary o o o -
4 Effects B 1.00% R J3 | 1 | 1 | 060% | 0.60%
Probe o o o -
5 Linearity B 4.70% R 3|1 | 1| 270% | 2.70%
6 Detection limit | B 1.00% R J3| 1 | 1 | 060% | 0.60% oo
RF ambient
7 conditions- B 0.00% R J3 | 1 | 1 | 000% | 0.00% oo
noise
RF ambient
8 conditions- B 0.00% R J3| 1| 1 | 000% | 0.00% oo
reflection
9 Rezf’noense B 0.80% R 3| 1| 1 |050% | 050% |
10 megration |- g | 5.00% R B 1|1 | 200% | 290% | e
RF 0, 0, 0, co
11 ambiln B 3.00% R 3|1 | 1| 170% | 1.70%
Probe
12 posiigned | B 0.40% R V3| 1| 1 [ 020% | 020% | oo
restrictions
Probe
positioning
13 with respect | B 2.90% R a1 1 | 1.70% | 1.70% =
to phantom
shell
14 Max-SAR 1 "5 | 3.90% R Bl |1 | 230% | 230% | e
evalation
Test Sample Related
15 Testsample |, 1.86% N 1] 1| 1| 186% | 1.86% | <o
positioning
16 Device holder | , 1.70% N 1| 1 | 1 | 170% | 1.70% | <
uncertainty
17 Drift of output | g | 5 5095 R 30 1 | 1 | 290% | 290% | e
power
Phantom and Set-up
Phantom o o o -
18 uncertainty B 4.00% R 3| 1 | 1 | 230% | 2.30%
Liquid
19 conductivity | B 5.00% R J3 | 064|043 | 1.80% | 1.20% oo
(target)
Liquid
20 conductivity | A 0.50% N 1 |0.64|043| 0.32% | 0.26% oo
(meas.)
Liquid
21 permittivity B 5.00% R \/§ 0.64 | 043 | 1.80% | 1.20% )
(target)
Liquid
22 cpermittivity A 0.16% N 1 |064|043 | 0.10% | 0.07% o

(meas.)
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Combined 22
standard LDl / / I | 1 | / |10.20% |10.00% | <o
uncertainty N
Expanded
uncertainty
(confidence U, = 2U, / R K=2| / /| 20.40% | 20.00% oo
interval of
95 %)
According to IEC62209-2/2010
Error Uncertainty | Probably . (Ci) | (Ci) std. Std. Degree
No. Description Type Value Distribution Div. 1g | 10g Unc. Unc. of
(19) (10g) | freedom
Measurement System
1 Probe B 6.20% N 1| 1| 1 |620% | 6.20% o0
calibration
2 Aial B | 470% R J3| 07|07 | 190% | 1.90% | e
isotropy
3 Hemispherical | g 9.60% R J3 |07 | 07| 3.90% | 3.90% oo
isotropy
Boundary & o o -
4 Effects B 2.00% R 3| 1 | 1 | 1.20% | 1.20%
Probe 3 o o -
5 Linearity B 4.70% R R | 1 1 | 2.70% | 2.70%
6 Detection limit | B 1.00% R /3 YA 1 1 | 0.60% | 0.60% o
RF ambient
7 conditions- B 0.00% R R | 1 | 0.00% | 0.00% oo
noise
RF ambient
8 conditions- B 0.00% R TR VE 1 | 0.00% | 0.00% oo
reflection
9 RSPt B 0.80% R J3| 1 | 1 | 050% | 050% | o
10 megration’ | g | 5.00% R Bl 1|1 | 290% | 290% | e
RF 0, 0, 0, oo
11 Ambient B 3.00% R J3 |1 1 | 1.70% | 1.70%
Probe
12 porf]';'grr]‘ed B 0.80% R 3| 1| 1 | 050% | 050% | o
restrictions
Probe
positioning
13 with respect | B 6.70% R J3 | 1 1 | 3.90% | 3.90% oo
to phantom
shell
Max.SAR o o o -
14 Evalation B 3.90% R 3| 1 | 1 | 230% | 2.30%
Modulation o o o -
15 Response B 2.40% R J3 |1 1 | 1.40% | 1.40%
Test Sample Related
16 Testsample | 1.86% N 1| 1 | 1 |186% | 1.86% | <o
positioning
17 Device holder | | 1 7004 N 1] 1 | 1 | 170% | 170% | e
uncertainty
18 Drift of output | | 5 9096 R B3| 1| 1| 290% | 290% |
power
Phantom and Set-up
Phantom o o o -
19 uncertainty B 6.10% R J3 |1 1 | 350% | 3.50%
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20 SAR 1.90% R J3| 1 |o08a| 111% | 0.90% | e
correction
Liquid
21 conductivity 5.00% R \/§ 0.64 | 0.43 | 1.80% | 1.20% oo
(target)
Liquid
22 conductivity 0.50% N 1 |0.64|043| 0.32% | 0.26% oo
(meas.)
Liquid
23 permittivity 5.00% R J3 | 064|043 | 1.80% | 1.20% oo
(target)
Liquid
24 cpermittivity 0.16% N 1 0.64 | 0.43 | 0.10% | 0.07% oo
(meas.)
Temp.Unc.- o o o .
25 Conductivity 3.40% R \/5 0.78 | 0.71 | 1.50% | 1.40%
Temp.Unc.- o o o -
26 Permittivity 0.40% R \/§ 0.23 1 0.26 | 0.10% | 0.10%
Combined 22
standard L Dclu? / / I| 1| 1 | 12.90% | 12.70% | oo
uncertainty “\Via
Expanded
uncertainty
(confidence u, = 2u, / R K=2| [/ /| 25.80% | 25.40% oo
interval of
95 %)
Uncertainty of a System Performance Check with DASY5 System
According to IEC62209-2/2010
Error Uncertainty | Probably - (Ci) | (Ci) Bd. Std. Degree
No. Description Type Value Distribution '\ 1g | 10g gnc Unc. of
(19) (10g) | freedom
Measurement System
1 Proge 6.00% N 11| 1 |600% |600% | o
calibration
2  Axicy 4.70% R 3007 |07 | 190% | 1.90% |
isotropy
3 Hemispherigal 0.00% R J3 | 07107 | 000% | 000% |
isotropy
4 Boundary 1.00% R Bl | 1| 060% | 060% | e
Probe o N o -
5 Linearity 4.70% R N PP i 1 | 2.70% | 2.70%
6 Detection limit 1.00% R J3 |1 1 | 0.60% | 0.60% oo
RF ambient
7 conditions- 0.00% R \/§ 1 1 0.00% | 0.00% oo
noise
RF ambient
8 conditions- 0.00% R J3 | 1 1 | 0.00% | 0.00% oo
reflection
9 Re;ﬁq"ense 0.80% R J3| 1 | 1 | 050% | 0.50% oo
10 integration 5.00% R B3| 1| 1| 290% | 290% | e
RF 0, 0, 0, oo
11 Ambient 3.00% R \/5 1 1 1.70% | 1.70%
Probe
12 porf]'gg{]‘ed 0.80% R 3| 1| 1 | 050% | 0.50% oo
restrictions
Probe
13 positioning 6.70% R J3 |1 1 | 3.90% | 3.90% oo
with respect
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to phantom
shell
14 M SAR 3.90% Bl 1| 1| 230% | 2.30%
15 '\é‘ég;f;'soe” 2.40% 3| 1 | 1 | 1.40% | 1.40%
Test Sample Related
16 Test sample 0.00% 1 | 1 1 | 0.00% | 0.00%
positioning
17 Device holder 2.00% 1| 1| 1 | 200% | 200%
uncertainty
18 Drmp?)]:/voeurtp“t 3.40% 3| 1| 1 | 200% | 2.00%
Phantom and Set-up
Phantom o o o
19 ancertainty 4.00% J3 |1 1 | 2.30% | 2.30%
SAR o o o
20 corection 1.90% J3 | 1 |084| 1.11% | 0.90%
Liquid
21 conductivity 0.50% 1 0.64 | 043 | 0.32% | 0.26%
(meas.)
Liquid
22 cpermittivity 0.16% 1 0.64 | 0.43 | 0.10% | 0.07%
(meas.)
Temp.Unc.- i o o
23 Conductivity 1.70% J3 |0.78 | 0.71 | 0.80% | 0.80%
Temp.Unc.- 5 o o
24 Pormittivity 0.40% J3 [0231026| 0.10% | 0.10%
Combined 22
standard L Dlelu? / Il || 12.90% | 12.70%
uncertainty Nz
Expanded
uncertainty
(confidence U =22\, / K=2 | |/ /| 18.80% | 18.40%
interval of
95 %)
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5.10. System Check Results

System Performance Check at 450 MHz Head TSL
DUT: Dipole450 MHz; Type: D450V2; Serial: 1021

Date/Time: 05/15/2017

Communication System: DuiJiangJi; Frequency: 450 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 450 MHz; o = 0.88 S/m; €, = 44.4; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:
® Probe: ES3DV3 — SN3292; ConvF(7.12, 7.12, 7.12); Calibrated: 9/2/2016;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn905; Calibrated: 07/16/2016
Phantom: ELI 4.0; Type: QDOVAOO01BA,;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (61x201x1): Interpolated grid: dx=1.500 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 1.33 mW/g

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 40.65 V/m; Power Drift = 0.05dB
Peak SAR (extrapolated) = 1.47 mW/g

SAR(1 g) =1.198 mW/g; SAR(10 g) = 0.779 mW/g

Maximum value of SAR (measured) = 1.50 mW/g

-1.00

-2.00

-3.00

-4.00

-5.00

0dB =1.50 mW/g

System Performance Check 450MHz Body 250mW
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System Performance Check at 450 MHz Body TSL
DUT: Dipole450 MHz; Type: D450V2; Serial: 1021

Date/Time: 05/15/2017

Communication System: DuiJiangJi; Frequency: 450 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 450 MHz; ¢ = 0.95 S/m; ¢, = 57.6; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:
® Probe: ES3DV3 — SN3292; ConvF(7.33, 7.33, 7.33); Calibrated: 9/2/2016;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn905; Calibrated: 07/16/2016
Phantom: ELI 4.0; Type: QDOVAOO01BA,;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (61x201x1): Interpolated grid: dx=1.500 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 1.48 mW/g

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 45.32 V/m; Power Drift = 0.03 dB
Peak SAR (extrapolated) = 1.53 mW/g

SAR(1 g) = 1.155 mWI/g; SAR(10 g) = 0.761 mW/g

Maximum value of SAR (measured) = 1.61 mW(/g

-1.00

-2.00

-3.00

-4.00

-5.00

0dB =1.61 mW/g
System Performance Check 450MHz Body 250mW
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5.11. SAR Test Graph Results

SAR plots for the highest measured SAR in each exposure configuration, wireless mode and frequency
band combination according to FCC KDB 865664 D02

Face Held for FM Modulation at 12.5KHz Channel Separation, Front towards Phantom 462.6500MHz

Date: 05/15/2017

Communication System: PTT 450; Frequency: 462.6500 MHz;Duty Cycle:1:1

Medium parameters used (interpolated): f = 450.0 MHz; o = 0.89 S/m; €, = 44.7; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:
® Probe: ES3DV3 — SN3292; ConvF(7.12, 7.12, 7.12); Calibrated: 9/2/2016;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn905; Calibrated: 07/16/2016
Phantom: ELI 4.0; Type: QDOVAOO01BA,;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (67x134x1): Interpolated grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.75 mW/g

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=8mm, dz=5mm
Reference Value = 31.25 V/m; Power Drift = -0.03 dB
Peak SAR (extrapolated) = 0.84 mWI/g

SAR(1 g) = 0.635 mW/g; SAR(10 g) = 0.425 mW/g

Maximum value of SAR (measured) = 0.90 mW/g

-1.00
-2.00
-3.00

-4.00

-5.00
0 dB = 0.90 mW/g

Figure 1: Face held for FM Modulation at 12.5KHz Channel Separation Front towards Phantom 462.6500 MHz
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Face Held for FM Modulation at 12.5KHz Channel Separation, Front towards Phantom 467.6375MHz

Date: 05/15/2017

Communication System: PTT 450; Frequency: 467.6375 MHz;Duty Cycle:1:1

Medium parameters used (interpolated): f = 450.0 MHz; ¢ = 0.89 S/m; ¢, = 45.3; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:
® Probe: ES3DV3 — SN3292; ConvF(7.12, 7.12, 7.12); Calibrated: 9/2/2016;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn905; Calibrated: 07/16/2016
Phantom: ELI 4.0; Type: QDOVAOO1BA,;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (67x134x1): Interpolated grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.712 mW/g

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=8mm, dz=5mm
Reference Value = 29.33 V/m; Power Drift = 0.05 dB
Peak SAR (extrapolated) = 0.786 mW/g

SAR(1 g) = 0.534 mW/g; SAR(10 g) = 0.369 mW/g

Maximum value of SAR (measured) = 0.85 mWi/g

-1.00
-2.00
-3.00
-4.00

-5.00

0 dB =0.85 mWI/g

Figure 2: Face held for FM Modulation at 12.5KHz Channel Separation Front towards Phantom 467.6375 MHz
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Body- Worn FM Modulation at 12.5KHz Channel Separation, Front towards Ground 462.6500MHz

Date: 05/15/2017

Communication System: PTT 450; Frequency: 462.6500 MHz;Duty Cycle:1:1

Medium parameters used (interpolated): f = 450.0 MHz; o = 0.97 S/m; ¢, = 58.85; p = 1000 kg/m®
Phantom section : Flat Section

DASY5 Configuration:
® Probe: ES3DV3 — SN3292; ConvF(7.33, 7.33, 7.33); Calibrated: 9/2/2016;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn905; Calibrated: 07/16/2016
Phantom: ELI 4.0; Type: QDOVAOO1BA,;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (67x134x1): Interpolated grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.98 mW/g

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=8mm, dz=5mm
Reference Value = 35.26 V/m; Power Drift = -0.03 dB
Peak SAR (extrapolated) = 1.01 mW/g

SAR(1 g) = 0.875 mW/g; SAR(10 g) = 0.621 mW/g

Maximum value of SAR (measured) = 1.25 mW/g
dB
-1.00
-2.00
-3.00
-4.00

-5.00

0dB =1.25 mW/g

Figure 3: Body-worn for FM Modulation at 12.5KHz Channel Separation; Front towards Ground 462.6500 MHz
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Body- Worn FM Modulation at 12.5KHz Channel Separation, Front towards Ground 467.6375MHz

Date: 05/15/2017

Communication System: PTT 450; Frequency: 467.6375 MHz;Duty Cycle:1:1

Medium parameters used (interpolated): f = 450.0 MHz; o = 0.97 S/m; ¢, = 58.85; p = 1000 kg/m®
Phantom section : Flat Section

DASY5 Configuration:
® Probe: ES3DV3 — SN3292; ConvF(7.33, 7.33, 7.33); Calibrated: 9/2/2016;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn905; Calibrated: 07/16/2016
Phantom: ELI 4.0; Type: QDOVAOO1BA,;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (67x134x1): Interpolated grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.87 mW/g

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=8mm, dz=5mm
Reference Value = 30.11 V/m; Power Drift = -0.04 dB
Peak SAR (extrapolated) = 0.93 mW/g

SAR(1 g) = 0.702 mW/g; SAR(10 g) = 0.584 mW/g

Maximum value of SAR (measured) = 0.95 mW/g
dB
-1.00
-2.00
-3.00
-4.00

-5.00

0dB =0.95

Figure 4: Body-worn for FM Modulation at 12.5KHz Channel Separation; Front towards Ground 467.6375 MHz
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6. Calibration Certificate

6.1. Probe Calibration Certificate

Calibration Laboratory of S S Schweizedschar Kalibrisrdienst
Schmid & Pariner 4 © Service sulsss d'italonnage
Engineering AG . g Servirio svizzero di taraturs
Zeughausatrasse 43, BO04 Zurich, Switzeriand Mg, Swiss Callbration Servics
Ancraditad by this Swiss Accroditation Sarvics {SAS) Accroditation No: SCS 0108

The Swiss Arrraditation Scrice |5 ons ol the signatores 1o the E&
Multiatoral Agresmeni for the recognition of calibradion corfificates

Caranon cate e e e e

This calibrafion corificats documarts the irecesbifty |o nafoml stendants; which reaiize Ihe physcal onits of messursmenis [S1)
The messursmant= and tha unesrminhes-with confidencs probability ars grven on tha ialowing pages and afs part of the codtificaty

| AR calbrefions have been sonducied in the Sosed kbarasony facity: svirgnmant lemparature (22 -+ 3)'C and hridity < T0%.

Catieraion Equipmant Lsad [MATE cribest 10r coliraenn)

Primary Standerss 1] Tl Gt (Ceatfiste No.| Scheduled Calbration

| Pomer meter NAP 9. 104778 0&-Aar-1E Ph-ﬁ?-m Ape-17
Power sensor NRP-201 BN fla244 D6-Apr-1E (Mo 21T-02288) AprAT
Power sensor NRP-251 SM; 103245 05-Age-16 {No_ 217-02280) Age-17

| Roforcroo 20 48 Aftonuator | SM: S53T7 (3w 05-Agr-18 (No. 217-07203) AgeAT
Raference Proba ES30MD SM; 313 31-Dsc-15 [Mo. ES3-3013 . Dactd) Dec-10
DAE4 E F3.Dac-15 (Mo DAES-E50_Dar18) Dec-16
Sarondary Standants iD Check D=in (in housa) Bchedubed Chisck
Power meter E44158 Shi: GR4TIE58T4 D6-Apr-18 (i bouse thetk Jur-18) In hemms chech: Jun-18
Powape esnsor E44128 SM: MY 1488087 06-Apr-16 {in house check Jun-i5) In hanise chack; Jun-18
Paercr senzor E44128 8N 000110210 28-Apr-1E {in housze check Jurn-13; In house ched: Jun-18
RF genarslor HP 86450 EN: US5642U01700 D4-A3-00 {n houss check Jun-16) in hewco check: Jun-18
Natwork Aralyzer HE 8753 | Shi: US37300588 TR-Ont-0 (i house chack Dici-15) In housa cheel: Dci-15

Functon
Catibrated by .
Approvest by

1ssuad; Soptember 2, 2016

This calbrstian cestificale shal not be reproduced @eapt ol withoot whitten soproval of #ha istoratony.

Ceriificate Ma: ES3-22092 BepiG Pege 1ol 11
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Calibration Laboratory of

S, Sehwomenscher Kalibrisrdienst
Schmid & Partner {\:"; L g Servics suisse d'dslonnags
insering AG < Servizio aviesrs di araturs
hEIEnmr?i.ww Switzariand = S guiss Calibration Sarvics
e
Accredited by the Swiss Accredtntion Sardcs [SAS) Accreditation No: SCS 0108
The Swiss Accredifation Bervies is ane of tha zignatariss te the EA
Multitateral Agresmant for the recognitien of calibration cermeases
Glossary:
T3L tissue simulating ligud
MORMxy.z sansitivity in free space
ConvF sensitivity in TSL/ NORMx.y 2
DCcP diote compression point
CF crast factor (1/duty_cycie) of the RF signal
ABCD madulation dependent linsanization parsmeters
Polarization o o rofation around probe aks
Polarization & 8 rotation around #n axis that is in the plane normal to probe 2xls (at measurement center),
g, & =0 is normal b0 probe axs
Connector Angle information used in DASY system to glign probe sansor X 1o the rabot coordinate Syslem

Calibration is Performed According to the Following Standards:

a) IEEE S 1528-2013, "IEEE Recommandsd Practica for Datermining tha Feak Spatial-Averaged Specific
Abscrption Rate (SAR} in the Human Head from Wirslass Communications Devices, Measurement
Technigues", Juns 2013

b) IEC 62208-1, *Procedurs o measure the Spacific Absorption Rata (SAR) for hand-held devices usad in close
proximity to the ear {frequency range of 300 MHz to 3 GHz)", February 2005

c) IEC §2209-2 *Procedurs lo determine the Specific Absarption Rate (SAR] for wireless communication devices
used in slose proximity 1o the human body (frequency range of 30 MHz to B GHz2|", March 2010

d) KDB 865634, “SAR Messwrament Reguirements for 100 MHz to 8 GHz"

Methods Applled and Interpretation of Parameters:

*  NORMs.yv.2z' Assessed for E-field polarization 3 =0 {f < 900 MHz in TEM-cell, > 1300 MHz: R22 waveguids).
NORMx.y,2 are only intermediate values, | e, the uncerainties of NORMx.y 2 does not affect the E-feid
uncerainty inside TSL (s2e below CornF).

= NORM{fix y.r = NORMx.y,z * frequency_response (see Frequency Respanse Chart), This linesrizalion js
implemented in DASY4 software versions later than 4.2, The uncartainty of the frequency respanse 2 included
in the statad uncertsinty of Convi.

s DCPxy,z DCF are numerical linsarization parameters assessed based on the data of power sweap with TW
signal (no uncertainty required). DCF doas not depend on frequency nor media.

- PA&'PM1smmeﬂwﬁgeﬁmhthaﬂsmtcaﬁhmhedbutdeimnhdtmudmH'l&&igmﬂ
charsctenstics

s  Axy.z Bryz Cryz Dxy.z VRxy.z A B, C D are numerical linearization paramaters assessed basad on
the daia of power sweep for spacific modulation signal. The paramatars do not depend an frequency nor
media. VR is the maximum calbration range oxpressed in RMS voltage acress tha dioda.

= ConvF énd Boundary Effecl Parameters: Asaesaed in fizi phantom wsing E-field (or Temperature Transfar
Standard for f < B00 MHz) and ingide waveguide using anatytical field distributions based on power
measurements for { > 800 MHz. The same satups are used for assessment of the paremelers applied for
boundary compersation (slpha, depth) of which typicel unceriainty values are given, Thesa paramalers are
uzed in DASY4 softwars to improve probe accuracy close o the boundary. The sansitivity in TSL cormesponds
10 NORMy.y,» * ConvF whereby the uncartainty corresponds o that given for ConvF, A frequency dependent
Com is used in DASY version 4.4 and higher which sliows extending the validity from £ 50 MHz 1o =100
MHz.

. Spmwrmmyrmmwmmmﬂ:marneuurmgma}mmmduimaﬂaimm
axposed by & patch antenna

= Sensor Offsst The sensor offset comesponds to the offsat of virual measurement center from the probe tip
[on probe axiz], No tolerance required.

« Connecfor Angle: The angke is assessad using the information gained by defermining the NGRMx (no
unceainty required).

Certificsto No: ES2-3292_Sep16 Page 2ef 11
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ES3NVG — BNa2ae Sepiember 2, 2618

Probe ES3DV3

SN:3292

Manufactured:  July 6, 2010
Repaired: August 29, 2016
Calibrated: September 2, 2016

Calibrated for DASY/EASY Systems

{Mote: non-compalible with DAY 2 sy=tamil)

Ceriificate No; E33-252_Sen16 Page 3 of 11
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ES30VA- SN:AMEZ Saplombar d, 2016

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3292

IBaiic Calibration Parameters

Bensar X Sensor Y Sonsor I Linc [uii__!
Momn :pwgunnf]’- 0.54 0.95 0583 101 % |
| DCP {mV) 105.7 101.2 1117

Modulation Calibration Parameters
[Vi]+]

Cemmunication System Name A | B c ] VR Unc®
de dBvpV dB my {k=3]
[+] oW x oo 0.0 1.0 00D 2058 235%
¥ (] ) 1.0 PP
I an 0.0 1.0 2M.7 | =

The reported unceriainty 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%.

b The ancedalriies of Nomm XY 7 do not afect the E™feld unceranty inside TSL (ta0 Pages 5 and §)

* Mumenical inaarization parsmeder uncertsnty nol reoueed,

£ Uncenainty is determined using the max devialion from knees responss appiseg rectonguler distribulion end s expressed for the squars of e
Bo valus

Carificaie No: ES3-3202_Sepi@ Page 4 ot 11
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ES30V3- SN:-3292 Sapiamber 2, 2016

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3292

Calibration Parameter Determined in Head Tissue Simulating Media

I {MMz}© pmi m&wh .. ConvF X Eumﬂ:‘rl ConvF Z | Alphat m]‘ {EE |
450 435 0.87 7.2 732 742 | 020 | 130 | +133% |
750 418 0.89 6.76 6.76 676 | 080 | 118 | 2120%
835 1.5 0.90 653 553 653 | 043 | 164 | +120%
800 s 0.97 5.40 8,40 g40 | 053 | 143 | s120%
1750 40.1 1.37 5.54 554 55¢ | 080 | 115 | =120%
1900 40.0 1.40 5.26 5.26 526 | 055 | 147 | +12.0%
2450 352 1.80 4.97 497 497 | o4 | 141 | =120%
2600 3.0 156 A.77 477 477 | vso | 128 | +120%

% Frequency valitiny above 300 MHz of = 100 MHz only applies for DASY w44 and higher {ace Pags 2, &sa it o metricied o2 50 MHz. The
unesttarly iz 1ho HES of tha Conye uncenainty & calibrasion frequancy and ihe uncensinly for the indcaled irequency band. Freguancy validiy
below 300 Mz is = 10 25, 40. 50.and 70 Mz for ConvF ascoccmonts of 30, 54, 138, 150 and 220 MHz respectivaly. Above 5.GHz lmguesncy
validity can be esterded o = 190 MHz

¥ A1 rsguences balow 3 GHE, the valicity of 15506 pammaters (e and o) can be relaxed 1o = 10% I figuid compensation femiula s aopied fo
measured SAR valuss. At frequencies above 3 GHa, ha valiity of sesug parametsrs (F and ) is resiilcied (0 + 5% The uncedainky i the RSSof
the Corv uncertaingy for indicated targe! tissus pammaters.

b tfy iars delefmined durng calleation. SPEAS warmanis thal the ramaining deviation due to #e boundary sffect aftar companeation =
sheave less than = 15 for frequoncies balow 3 GHE snd DEiow = 7% ior irequencies between 5-5 Gz at any distance larger than half tha probe fio
dinmeter from the boundary,

Cerfilicata MNo: ES3-3252_Sepig Page 5 of 11
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3292

Calibration Parameter Determined in Body Tissue Simuiating Media

1 (MHz)* Mw' l w ConvFX | ConvFY | ConvFZ | Alpha® {mm‘ju I‘ITEEI
450 56.7 |  nod 733 | 733 733 | 043 150 | +13.3%
750 555 085 8.25 625 825 0.38 1.66 +12.0 %
B35 552 D97 827 6.27 6.27 D47 156 | +120%
8O0 55.0 1.05 5.18 618 816 aan 115 | +120%
1750 534 1.49 5.28 528 528 470 138 | +120%
1900 63.3 1.52 5.08 5.05 5.05 084 | 144 £120% |
2450 E2.7 1.95 4.70 4,70 470 | o7 | 122 | £120%

| 2600 525 216 | 452 452 452 | 080 113 | £120%

© Fraquency vabdity sbove 300 Mz of & 100 M-z only applies for DASY wil4 and fegher (sse Page 2], sise i & msinctad 10 + 50 MHE The
uncanalnty i the RSS of the ConvF uncerimnty st colbrabisn equoncy and the uncartanty for tha indicaied irequency hamd. Froquency vality
Dabcrw 300 MHz k5= 10, 25, 40, 50 and 70 Mi: lor Con® assesamends a0, 64, 128, 150 and 220 MH: mspectively. Absvs & GHz frecuency
validity can e exterdad o = 110 MHE

T 4t frequencios baimw 3 G, the valinity of tistus paramersss (r @nd o) can be mboed to + 10% if guid comossasion famula is oppicd o
esssed BAR values. Al requencies Shaua T GHz, the valdity of [Esus peramsiers (¢ S0 o) i resiicted to + 5% The uncersinty s fhe RSS of
the Convi uncartsinty for ndicated target ligaue:parameien.

# AlghaDegih sr= delanmined during caibrabon. SPEAG warranis that the remaning devtabon oue 10 The boundary efiect SRer COMPENSSIOn &
always bess than + 1% for Irsquencies below 3 GHz and befow & 2% for froguencias betwean 36 GHz 6t 8y d:stance langor than fad the proos 1p
dismear WO the boundary

Cartificate No: ES3-2062 Sepid Page 6of 11
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ES3DV3- SN:3202 Ssptamber 2, #0186

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncartainty of Frequency Responsa of E-field: £ 8.2% (k=2)

Certificata No: ES3-3002_Sepis Paga 7 of 11
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ES30V3- Sha3z282 Saptember 2, 2014

Receiving Pattern (¢), S =0°

=600 MHz, TEM =1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% [k=2}

Certificats Mo; ES3-3202_Sep16 Page S of 11
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V1.0

Soptombor 2, 2016

E330V3- SN.3292

Dynamic Range f(SARpeaq)

(TEM cell , fova= 1900 MHz)
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Uncertainty of Linearity Assessment: * 0.6% (k=32)

Page S af 17

Cedificate Mo, E33-3782_Saplt
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ES30NV3- Sha2ae Soptemaor 2, 2018
Conversion Factor Assessment
f= 500 MHz, WGLS RS (H_camfF) = 1750 MHz WGLS R22 (H_convF)
:.-,: ul
st
| 2
'lﬂ;_
gk e
| )
2 - | i 5
s HT N . ‘ 5 ez |
o] f
G5 u::
] 1 | _I.‘-
e ' W @ ® B ®m m T 1 ® u ®= = = ® =
e afre
3 Y| &l 1]
e LT e ey

Deviation from Isotropy in Liquid
Error (4, 9), f = 900 MHz

Crewimtian

48 08 0§ -D4 02 00 O2 04 D& 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Corificate No: ES3-3292 Sep1d Page 10 of 11
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6.2. D450V3 Dipole Calibration Certificate

wm‘l Lasaratary of fﬂhk G Sertesoesache ssitrectiens
m:-lr:wa. Pnn:; % & ety Sl
Fasglasastiamas 13 1808 Tanak, Buibmriand 1_1-'?;\“?’ - R ——

Famad
Ao 3y e Same ocreimme Serue S bsreiteion We: SCS UNOE
e T BerieEHlaien Newnin @ ke A1 T Sl gASaE e b e R0
Mo Bl e Bgraae®ia ! W P canndituarn of Lol Bre s parihosies

Chené  Audmn farisepnhe: DESOVI-10TZ_HNoviB
[CALIBRATION CERTIFICATE
fo DGO - BN 1072

QA CAL-1 598
Caleanon procecuns 107 Cipok valldation ks below 700 MHZ

Callosi Bt il

Callemiar dsls Movembor 26 2016
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Calibration Laboratery of

S i ia e b Kalibrierchasst

Schmid & Pariner Sarvice soima ditakonrage
Enpginzering AG Sarvielo svizeeno df 1FAIUGE

Toughaussiroses £3, 30 Turioh, Switzeriand Bwigs falibmtion Sarace

Avedied by 1he Swiz Accreilation Sorvice |SAS) Aceeedilalion He.: SCS 0108

Tre Swiss Accred fwion Service (8 one al [Re zignalones o fhe E&
Multimtarcl Agroseen for tha recogrissn of calibmtion corirhcates

Glossary:

TSL tissue simulating lguid

CarvF sansitivity in TSL ) NORM x.y.2
MIA not applicable or not measurad

Calibration iz Parformad According to the Following Standarde:

a) |EEE Sid 1528-2013, "IEEE Rezommended Practice for Determining the Peak Spafial-
Averaged Specific Absorption Fate (SAR) in the Human Head from Wirelass
Communications Devices: Meagurameant Technigues™, Juns 2013
IEC 622X2-1, 'Procedure to measure the Specific Absorption Rate [SAR) for hard-hetd
devices used in close proximity to the ear [frequency range of 300 MHz fo 3 GHz)",
February 2006
IEC 822322, 'Procedure to determine the Bpecific Absoeplion Rate (SAR) for wireleas
commurication devices used in close proximity to the human body [frequency range of 30
MHz to &€ GHz}", March 2010
d) KDB 855684, “SAR Measurement Requirements for 100 MHz o 6 GHZ™

b

c

Additional Docurnentation:
8] DASYA/5 System Handbook

Methods Appled and Interpretation of Parameters:

+«  Megaurament Condifions: Further details are available from the Validaton Report at the and
of the certificate. All figures stated in the cedificate are valid at the frequency indicated

« Andenna Parametars with TSL: The dipole i mounted with the gpacer Lo posilion its feed
point exactly below tha center marking of the flat phantom aection, with the arms orented
parallal 1o the body axis.

*  Foed Point impedance and Relim Loss: These parametars are maasurad with the dipale
positioned undes the liguid filec phantam. The impedance stated is ransformed from the
measurement ai the SMA connzctor 1o the feed point, The Belum Loss ensures [ow
reflectad power. Mo uncarainty required.

»  Elpctical Delgy: Ons-way delay betweon the SMA connecior and the antenna feed point.
Mo uncertamty required

v  SAA measured: SAR measured at the siated antenna input power.

¢+ SAA neimalized: SAR as measured, normalized to an nput power of 1'W et tha antenna
connecion.

+  SARA fornominal TSL parameaters: The measured TSL parameters are used to calculate the
nominal SR result.

The reprrted uncertainty of measurement is stated as the standard uncertainty of messuremsni
multiplied by the covarage facter k=2, which for & normal distribution corresponds to a covarage
prabability of approximately 25%.

Geilicals N D4S0VI-1072_Mavis PagzZoid
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Measurement Conditions
DQASY sysiem condueralion, &5 Eras nod jiven on page 1.
DASY Version DASYS viz.né8
Extrapolation Advanced Exirapalation
FRANTHT ELK Flat Phamorm Sl Frlchnesa: 2 202 nan
Distanca Dipele Canter - TEL 16 with Spacar
Foom Scan fesclution dx, dy, dz =% mm
Froguency 450 MHz = 1 MHz
Head T5L parameters
The faloweng parameten: and calsulators wars spplied.
Tamperaturs Parmittiviny Canductity
Hominal Head TSL parameters g@ec 43.6 QLB mhalm
Measured Head TSL parameters (220 w0.2) "L 44,0+ & “a .53 mihfm ::_E-l
Head TSL temperaturs change during tesi <0.5°C - —
SAR result with Head TSL
EAR averaged ower 1 em” (1 9] of Hand TEL Candition
AAR messUmi 23T v inul pama 1,10 Wilhag

SAR for nominal Hoad TSL paramatans

nermailmegd 1o 10

407 Wikg £ 180 % (kez) |

| EAR svornged ovar 10.6m’ (10 g) of Hea TSL

oamdition

! SAR measuned

230 i input poveer

0.778 Wikg

| SAF far pominal Head TSL perameiars

normeE e o T

307 Wikg £ 178 % (k=2)

Body TSL parameters
The fellowing perametars and calcUlEions wers Bpplen.
Temperature Permictiviy Conductivity
Mominal Body TSL paramosters a0ec BE.T 0.94 mha'm
Mzasured Body TSL parameters (P20 =020 SE3=B% 0.85 mhavn = 6%
Body TEL bermparaiure change during tead =065 - -
SAR result with Body TSL
SAH avaraged over 1 cm® (1 g) of Body TSL Condiion
SAR moasumd 250 mW inpUt power 113 Wlieg

5488 tor raminal Body TSL parametss

| namrnelzed o 1

4,48 Wikg = 181 % (k=)

SAR averaged over 10em’ (10 gi of Body TSL

candition

SAR maRsuEc

250 MW ol power

O Tai4 Wik

SAR for nominal Body TSL paramabars

rarmalzied b 1W

205 Wikg 2 176 % (k=2)

Cetficai Mo DabVI-1072_Mewls
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

mpodanss, rarcformad 1o oo paint ETOC)-4.4
Astum Loss -g2edB

Antenna Parameters with Body TSL

Impedance, ransformed to feed point SaE0-b00
Ratum Loss = 0.6 08

General Anterna Parameters and Design

Electrical Daay [ane cimctir) 1.356 ng |

Alter lorg lerm use with 100W radiated powaer, orly a slight wasming of the dipoles near fe leedpeint can be measused,

Tha depeda ia made of slandard semingid cosean cable. The camer conductar ot tha teading ine i cirectly conmesied i the
mecormt anm aof the dpoles. The enberng s berelore shob-circuibed for DC-zigrads. On same af Fa digoles, smal end cags
ara added 1o 1 SO0 6 2™z in o roer 1o improve mateking whan loaded sccomdreg to the poRton ag axplaired n the
“Measuremen! Condifions® paragraph. The SARdata ana not affacted by thie shange. The overll dipale lergth is skl
according i the Skandard.

o encessive foncs mast e applisd o thie dipole arre, Decauss Ty might Bend o thi soldesd comresctions near Thae

feadpcint may be damagad

Additional EUT Data

Mernfaciured by BFCAG
Lianulacised an Movember 25, 2009

Geficate Mo DESIVI-1072_MNovis Page4 ol @
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DASYS Validation Repert for Head TSL

Dt 25,1 1,200.5
Test Labomiiory: SPEAC, Zurich, Swire rharul
YT Diple 430 MEHz: Type: D4S0V3; Serial: D4S0Y3 - SN 1072

Clommunmicaiion 5].'.-1tn:r||: LI - OW: I—r|:-.|m.:m.-_L: 450 MHz
Miediurm parameiers used: f= 430 MHz; a=0.89 5/m; ¢, = 44; p = 1000 ]i[.!;.nrna
Plhantom section Flar Section

Measurcmont Siandand: DASY S (IEEEMEZ/ANSTCH3.19-200 1)
DS Y 52 Contbiparation:
v Frobe: B VSDVE - SN XN Lonvik s, oo, 0008 Lalibraed: S0, 14 80004
o Sensor-Sarface; dmm (Mechanical Sorface Deection)
o Electromizs: DAE4 Sn654; Calibraed: 08.07 2015
Phantom ELI w1y, Typa: QDOVAGDIBE; Serial: TP 1003

o DASYSIISZEER(I2I2) SEMCADX 1461007331 )

Dipole Calibration for Head Tissnofd=15mm, Pin=250mW/#onm Scan (7x7x7/Cohe O:
Messurement grid; dx=5mm, dy=5mm, de=5mm

Kaferenee Value= 3053 ¥/iny Power Dnaft = -1} dB

Feak S AR (extrapolated) = 16T Wikg

SARI gl = L16 Wik SARI0 1 = 0,778 Wik

Muximum valeeof AR (measurcd) = 1,25 Wikg

0dB = 125 Wik = (.97 dBW Az

Conikzato Na: DASCWVE-1072_Mos Page 5ol §
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Impedance Measurement Plot for Head TSL

T Hew THT  1Z1ITADE
BNl gi: t U FE S 0 =dd 195 o TLEST pF S BRE ARR Mz
S

—

TAET TS0.006 006 il T# ceoAom bap ARz

.. CTL1704206031-SAR
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DASYS Validation Report for Body TSL

[ 25.11.2005
Test Luborstory: SPEAG. Purich, Switzerknd
DUT: Dipode 450 MHz: Trype: D450V Serial: D430V 3 - 5N: 1072

Communication Systerm: LI 0 - OW; t-'ne-.]uem:.-: 450 MH2
Pledinm paramekers used! =450 MHz a=10.95 8/'m: &, =563 p= | DN kgu"lil 5
Phamtom scition Flal Section

Meawserement Sundard: DASYS ([EEETTECFANS] C63.19-201 1)
DASs Y52 Confi guration:
s Probe: ETAOVE - SR IS07; ConvF 7008, 705 7085 Calibrmed: 30012 2014,
¢ Sensor-Surface; 4mm (Mechanical S wrfoce Detection)
= Eloctromes: DAE4 Snb54; Culibrated: O8.07.2015
& Phanioem: ELL v4.0; Type: QDOVAMIBE; Serial: TP: 1003
o DASYS2I2AR1222); SEMCADX 146 1067331 )
Dipole Calibration for Body Tissueld=15mm, Pin=250mW/Zoom Scan (TxTx7 Cube U:
Mensurarment grd: dx=5mm, dy=3mm, dz=Smm
Eeference Value= 36593 Vim; Power Drifi = -0003 dB
Peak SAR (exirapolaicd) = 1.81 Wiks

SARI g) = L13W/ke: SAR1D g1 = 0L.744 Wikg
Maxamum valve of SAR (measured) = 1,21 Wikg

&0
=d.0u
.00

-B.00

1000

OdB =1 2] Wikg =083 dBWikg

Cerfibeate No: DARSE-1002_Mowl s Pege TotR



V1.0 Page 51 of 56

Impedanes Measuremeant Plat far Bedy TSL

Report No

& OHgN JERD J4TRIEEF

CHE %14 10U F5 AW2LSRLE -EITITo JLELTRF 30000 Bob MHz
i e
®
Drl
! "1.
Ear | Ty A
- ¥ e o
I4%r
1 h, 4
Y r ¥
L - Wl |
uﬂl i
Hld

oW %1 LB A ol REE =21 ra

LeIBEA3Cd 438008 B0 AHD

| e

HLd

=
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6.3. DAE4 Calibration Certificate

777 s p e a g9
, L

CALIBRATION LABORATORY =
Add: Mo 51 Xueyuan Fosd. Haidian Dissricy, Beljeg, 100121, China CALBRATION
Teh +Bh-10-52303033 2218 Fan- v B~ ID—EI“IZH{!‘--II'II'J Mo. LOSTD
F-niml; anlideliaaml com fitip \ias chinattl on
Chent - Auden Certificate No: Z15-97093
CALIBRATION CERTIFICATE
| Oloject DBEA - SN- 805
Calibration Procaedure(s) ED-Z11.3.002-01
Calibration Procedurs for the Data Acquisibon Electronics
(DAEx)
Callbration date: July 16, 2016
This cafioration Certificale decuments the traceability to national standards, which realize the physical units of

measurements(Sh. The measuremants and he uncertainties with confidence probability are given on the following

pages and are part of the certificate

All calibrations have been conducted in the closed laboratory facility: enveonment femperaturei22ed)'c and

humidity=70%

Calibration Equipmant used [METE criticad for calibration)

Prirmary Standards o= Cal Date(Calibrated by, Cedificate No.| Scheduled Calibration

Process Calibrator 753 | 1871018 0B-July-16 (CTTL, Mo:J15X04257) July-16
Mama Funcbion Signatura

Calibrated by ¥u Zangying SAR Test Enginesr

Reviewsd by Qi Dianyuan SAR Project Leader

Appreved by: Lu Bingsong Deepuly Director of tha laboratory ,u’{,qu’

Issued July 17, 2016
This calibrabon certificate shall ned be reproduced except in full withaul written approval of the labaratory

Certificate No: £15-97083 Page | ol 3
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- TTYL In Cnimmnawmﬂ .
CALIBRATION LABORATORY

Add: Ko.3 1 Xueyuan Road. Haidian District, Beiging. 100090, {®ina

Tel: +86-10-52 30403 3-2218 Fiax: +86= | 0623063 3- 2200

F-ermil enlid chasani eoms Hizpiwwsechinatilen
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 comesponds to the full scale range of the
valtmeter in the respective range.

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

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

Certificate Mo: Z15-97083 Page 2 of 3
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ﬂ" TTLsp eaa

Add: Mo 41 Mueysan Road, Haidian Disiricr, Besjing, 100191, China
Tel: =Be-10-A23 (46332218 Fax: +36-10-63WH&633-220%

E-mail: cutldishinaml, com Hopziwww.chinatil cn
DC Voltage Measurement
AL - Converter Resalution nomenal
High Range: 1LSB = B.1pv full range = =100, 4300 mi
Low Range: ILSB = Einy full range = S, - +3my
DASY measuremeant parametens: Aute Zaro Time: 3 sec; Measuring ima: 3 sac
Calibration Factors X Y Z
High Range 404 672 +0.15% (k=2) | 405.235 + 0.15% (k=2} | 404825 = 0.15% (k=2)
.| Low Range 398116 £ 0.7% (k=2) | 400286 + 0.7% (k=2) | 3.99735 + 0.7% (k=2)
Connector Angle
Connector Angle 1o be used in DASY system 2B +1° _1

Certificate No: £15-97043 Page 3 of 3

.. CTL1704206031-SAR
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7. Test Setup Photos

Photograph of the depth in the Head Phantom (450MHz)

Face-held, the front of the EUT towards phantom (The distance was 25mm)



V1.0 Page 56 of 56 Report No.: CTL1704206031-SAR

Body-worn, the front of the EUT towards ground
(The distance was Omm)
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